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‘Improvements
 the following is

UNITED STATES PATENT OFFICE,

-—-.---.-I--F—-.-l P e

WALTER GRAHAM, OF ARDMORE, PENNSYLVANIA.

STEAM-BOILER FURNACE.

No. 862,730,

Specification of Letters Patent.
- Application filed May 14,1801, Serial No. 60,168,

Patented Aug. 6, 1807,

. To all whom it may concern:

“Be it known’that I, Warren GRAHAM, & citizen of

the United :States, and a resident of Ardmore, Mont- -

gomery county, Pennsylvania, have invented certain

in ‘Steam-Boiler Furnaces, of which
| a gpecification. , -
My invention relates to improvements in steam

i'ig-.=32ﬁtoléqa_.tic~ﬂtgki_ng and smoke consuming devices for
10 ' o
-+« Theimprovements in the stoking and, smoke con-
- "suming devices which I have constructed, are guch
.that’T am enabled to distribute the iuel evenly and at -
~regular intervals over the grate bars: effect & prelimi-
-pary coking of such fuel upon coking plates before if ia_
Aischarged onto the grate; consume the
during the coking operation and the subsequent burn- |

the. fumacea of-such generators,:

gases arising

- ing of the solid fuel, and avtonatically . ake the fire as

20

- sirch Fuel 18 distributed over the ;rate bars.
. My invention also includes

special means for feeding

- the fuel from a hﬂﬁper t© the coking platay and Bpenial

. mechanism fér' moving &
25

© gas¢s generated by the coking of the fuel

T compa

_B'Héédf ofthestokmg méchanism. | | |
g,ﬂﬂ’lferféaturea of my invention will be more fully
pomtedﬁgtheremafter, reference being had to-the ac- .

- ¢hamber, taken on

- meang for driving

: ng shid coking plates -4 that the
f_ugal 1imy_; be -diECharged'the_repfmm onto the grate bars.

My invention also includes special means of preheat.
ing the air and feeding the same, together with the .

gel ed by th at the point
of the discharge of siich fuel over the grate. The feed
of such heated air is automatically regulated by the

panying drawings, in which:— .
Figure I, illustrates a longitudinal section of my im-
proved steam hoiler furnace, taken on the line-a—aq,

Fig.-2; Fig. 2,'is a sectional elevation of the furnace

front elevation of
the feeding and stoking apparatus;

- Fig. 4, iz a sectional view similar to Fig. 1, illustrating

40

3 modified form of the structure, in which the furnace

. chamber is arranged within the boiler chamber, and

49

a0

~ drums ‘3 and upper
between these drumsa

. In the drawings, ' |
- for the furnace which is shown as adjoining an inclos-
& suitable form of boiler. -In the

"'bene'ath a portion of the t_ubeﬁ of the game; Fig. 5, is

2 sectional view, similar 1o Fig. 2, illustrating a form

of furnace_cha;iubel' in which a double set of grate bars
‘18 uged, and Figs. 6 and 7, are views illustrating details

ing structure 2 for
Present instance, such boiler comprises lower mud
steatn drums 4; comununication
being afforded by pipes 5. In

the furnace chamber a wall or arch 8 js arranged, and

the'grate bars 9, supported in the bresent instance by |

and particularly to certain improvements |

the line b—b, Fig. 1; Fig. 3, is &
the furnace chamber, showing the’

;

|

| e arranged, or said hopper may

| the crogs bars 10 and 11, are disposed so a8 to be in-

e
=

clined from said wall or arch toward the gide *_wallﬂ 12,---

which latter incline toward the ash pit 13.

The apex of the wall or arch 8 is disposed ‘between
the lower drums 3 and at 5 point just above the lower
portion ‘of the same, and this apex is grooved at 14 to
receive the ends of the grate bars; such grooving being
of & depth to permi: the bars to
end. 50 as to shake the

The grate bars 9 may rest on both arch a;iﬂ side 'walls,

L L}

porting arch.”

. Mounted on suitable spi;adiea 15 which ar.e".jéﬁrnﬁaled;

at 16 in the walls of the inclosing structure 1, is & rock-

' Ing member 17 of inverted ’I'—Eihape in.cross section,

and having the bottom side plates 18. This membes

17 is adapted to be oscillated or rocked across the top ..

of the apex of the wall or arch 8. - Disposed directly

.

be depressed at this |
same and thus aytomatically
*4 effiect the raking of the fire. | R
in which case, the cross ‘bars 10 and 11 may be dis-
- pensed with; or-they may rést on the side walls and
said bars 10 and 11, dispensing with the central sup-

65

70

75

above this structure and partly inclosing the same is &

hox-like hopper or casing 19,
izhich suitable conveying mechanism for the fuel may
| v be entirely open at
the top, and hand fed. This hopper 19 serves to sup-

in' the upper portion of.

80

ply the T-shaped member 17 with fuel. The side ex-

tensions 18 of this member serve as coking
the upright central portion acts as a shovel, . ..

. As 'a means of conveying the fuel, T may use. an
Archimedean screw 20 or other conveyer, such cop-
veyer leading from a hopper 21-into whijch

and this rotatable casing 23 is provided with 'ale;pngi-
tudinal aperture 24, whereby the fuel carried inté the
same by thé serew 20, or other means, may be dumiped
at regular intervals onto the coking plates 18 of. the
T-shaped rocking membor 17. .
duced at the ends at 25 50 as- to prevent any longitudi-

plates, W]:lﬂ:ﬁi;._

This casing 23 ig" re-

85
-- the fuel may .

~be dumped from an endless conveyer indicated at 22,
| This screw conveyer works in a rotatsble casing- 23, . .
Journaled in the front and rear ends of the casing 19, .-
90

95 !

nal movement of the same, and rollers 26 are provided

in order that its movement
For theé purpose of rotatin:
gear wheel 27 on the end of the same, which gear wheel
may be driven from any suitable source of power.

.~ The fuel after it has been dumped onto the chiﬁg_
“plates 18 of the rocking member

plates within the casing 19 for a short

ing from the burning fuel, the fuel within the casing

will be coked on the coking p?ates,' and the gages set
loose by the coking operation will

may be as easy as possible, -
g this casing 23,'I mount g

100 -
17, remains. oni said

| period of time, .°
| and being hedted by the products of combustion aris- .

105

be burned as this .

coked fuel is discharged over the bed of the fire when -




|'!."'.

2 _ - | »

the rocking member 17 isoscillated.  In order to insure

- perfect combustion of such gases, I provide for the ad-

10

io

o
oo |

30

10 .

19

misgion of air to the furnace as the fuel is discharged
by the plates 18, by arranging chambers 28 adjacent to
the casing 19, such chambers communicating with the
atinosphere. The air within said chambers being
heated as the fuel is coked on the plates 18, such heated
air will be fed info the furnace through the aperiuves
29, Hllllll][;lﬂ(‘ﬂll*ﬂy wuh the discharge of the ituel
f lwrt-m ‘

T pmvuri( speeial means for oscillating the rocking

menther 17 at regnlar imtervals, which may be prede-
Ctermined, and [ arrange the ends of the grate bars in

the path of the coking plates 18, so that as said plates
are moved, they will strike the ends of the grate hars
and thoroughly agitate the rake of the five. The fire
will thus he kept clean by the continnal siaking nf said
aratle bars, _ |

In Fig. h I have shown a mudlhm?l form of rocking
meniber which i provided with coking plates 18¢ hav-
ing alternate side projections. and depressiong 30 and
31, By this means only ﬁn- alternate grate hars will
hé agitated by the coking plates.

When the rocking mewrber 17 has clise harged the
cantents of one coking plade ‘onto one side of the fire,
the uilwi* coking plate ia'lml'taii'trlll into position to re-
coive o supply of fuel for the.opposite grate hars. The
parts are so arranged that the serew conveyer 20 will

carry a proper quantity of fuel into the casing 23 during -

the rotation of the same botween (he. limes when s

longitudinal aperture 24 is in position to discharge sueh
fuel;, and the nexi supply of the latter will be dropped |

onto the oppasite-coking plate 18 The fuel =0 dis-

~posel, mdergoes the same Creatment as before noted,

and at the proper timo rmd mckmg member. [7 ig

moved #o as to duinp tlm coal-onto the opposite grat{ﬂ-

such movement of e rocking member sh*ﬂ\mg the
grale Pars and helping to clean the five. *

- I donot wish'to limif ]‘IIVR{‘H to any particular inech.
anism for oscillaling or reg kmg the member 12, but in

Figs. I, 3-and 4, 1 have HhﬂWIl means for. w{*nmp]mhmg -

thm object. . t

- Carried at the outside of (e Rpll]{”(‘ 5 for saitl rock-
ing member 17, is Iv ‘or 32, having projecting pins 33
at its ends, snel ping ula,piml tn slots 34 1n the lower
ends of vertically movable hars-36. - These hars are

gliith-‘ﬂ i hrackets Rt"r-' mounied on the front wall of the

- furnace caging, and are movod up awd down by means

of the gdar mlgnwniu 37 and 38, mounted on the almfis:-

39 and 40, regpectively.  For the purpose of drwm;.,

{hese geae segmenta 37 and 38, T provide the gear wheels ™

41 and 42, whic h mesh toget hl‘!_‘ beyond the rack bars
36, and which may be driven from any saitable souree
ok pnwvr for instance, the holt wheel 43.
yolatable cading 23, & gear whool 44 is mounted. on.the

- ahadi; 40, which goae: whvul ineshes with' ﬂw goar whwl'.
;_A'? (" lrrwd lw I]w r-nd of aa.’u] t'mamg, 80 Ilm.i lhnw llalf[‘%:.‘_
| Y lw driven 11};.1;{*111{*-1' and:the goaring is sy iinwd thaf’

rivid " caming, wlll danmp. s ';'uuientﬁ twhe (+ lhmug tlw

|=1:Lallmx ol llw gony wluu-]q #land l.... H.m] roc l-.lllp; men- |
| her. 7 lwmg “J*-H"[||dfi*d iwum {Inrmg ilw qmw 11(*11»:1(11{
T of times . e o R

s

”’iL. sl “”.l-l ;lq *«Ln'ﬂll} ] fory ) H:‘Ill,} II!( I“Il,u !Hjugll

To drive ﬂwl

baffle plates for the purpose u{ conamming the gaseous

‘alternately npﬁned and closed to the atmosphere.

CTrar lln* plll'pum"ui 1‘11”{*“111" .tnd :lhlimmm ui ilw 4
.cl“%lli“i ‘4|1.LL1‘]] H'HIII RTLE 51 il{{- | IIH ]|1w []w “ ;1“:.1 ] |,;';

Theat such’ boiler.
_qtﬂkmq .a.pp.mmmﬂ 2 practically mdt]umdﬁnt of the
- Toiler ﬂttrlwturt-
stricture in which the fnrnm 0, qlukmg apparatus and

13 at the bottom of the same, within which i 18 mounted
a screw conveyer 45 for c&rrymg away such ashes. This
conveyer may load to any degired point, and may be
driven by any suitable means. |

The screw 20 for conveying fuel to the rututable cas-
ing 23, may be driven from the mechanism for operating
the shaking or oscillating member 17 and the rotating
caging 23, or it may be driven by any other suitable
means. - For the purpose of transmitting such power, the
shafi of this conveyer carries a gear or chain wheel 46,

In order.to permit the numnting of the conveyer
screw 20 within the rotatable (*aﬁmg 23, the end of the

asing is made in a separate piece 47, secured to the
main portion by set screws 48. To pm*:mt the fuel from -
the hopper 21 Lo enter the ¢ asing 23, the latter g alﬁtt.ed'
at 23*, as clearly shown in Fig. 1.

It will ‘be understood, of course, that my lmpmvedf'"'-"
lurnace 1s rapabie of {*m]ﬂf}yment WIt.h variols typesof
steam boilers. I Figs. 1 and 4, it 1s shown in confee<
tion with a type of boiler in which baffie p]atea 49 are 85

70

75

used to divert the produets of combustion passing fmm

the fire chambers of the furnace, and in which auxiliary
fires 50, fed at 51 from the side walls of the furnace cas-
ing and having grate bars 52, are situated adjacent the
90
portiong of the produets of combustion.

1 prefer to feed awr alternately to the air {*ha.mb?na 28
from the atmosphere, and in Fig. 7, T show a damper or

valve 63 for cutting off one of smd chambers 28 when

the other is open to the at: mosphere. - By this means,
the chamber which is closed is filling with heated air
during the coking operation on one of the plates 18, and’
whoen il1s desired to spread such coked fuel upon the

arate bars, the chamber 28 which has beéen closed to the -
atmﬂsph{*rv will be openced and the hot air thefein will l{l{}
be distributed, with the coked fuel, and therehy insure -
ptiff‘{i‘f combustioni. The register plate 53 has the
openings 54, by which the ends of the {‘h*lmbe-rs 28 are
Se-
cured to each end of said plate 53 ave the links 55, which -105
are connected to a suitable portion of the mc-ehamam- :
for osc 11L].t1ng the grate barsin order that said plate may
be moved back'and forth. | To guide this plate, T pro-
vide the flanged member 56 which may be secured. to |
tha front of the furnace i in any suitable manner. |
 'The struct ure shown in Fig. 1, vumpuumg a finrnace
and stoking apparatus, is applu th e 10 almost any ver-
tical tube:boiler now in present use, and may bé con-
nected . thereto and when so connected, will ser ve 1o
The ﬂiruvturv of such furnace and

ok

110

In Fig. 4, however, 1 have shown . -

hoiler ‘are contained within a Hlll"']l‘ huilt. up caxing,

‘Tn this form of apparatus the fuel is fed eutirely from 120
the front of the furnaco through a hoppoer 2100,
_';;shj.,lit {lmnguﬁ are made in the 111:*111.nn-.m [y ulwrwlm
*.',_rthv hu'] f(iudmw L]‘!pﬂ,l;l“}‘i ﬂml Hhe o 1l ing 'l“‘“ll'“

( H hm |

11 wﬂi lw nmluminn{l

-II'
h,,

1 iu‘rymg the l-nkmp; |1I.1lv.-

'lt}f Llw nppﬂr mlh, s, 1 .1[1 nt h{-t ruh]nw*h the npm'ﬂtmn e
‘ jt"mn:ih ,th{wutnv as {hatof thie: i]ilhliﬂIllH shown in Pig. 1:

I Fig. 5, I have iTlustrated aform of furnace in- which -

_,uuplv\ ﬁl“lih]m‘nlrviiqi*ﬂ four ‘:!ﬁh{ﬂ bars inalf being
3 almmu,.l‘nmnntr =-.||h-uhmli'1ll} Lwao. {jre [ HSriunboers, Th{a 190

w
&l

iun
bt
pa i

oo
%



10

15

- o

—

two central sets of grate bars are fed from 8 hopper 19+ | ment of the Iatter,. a member for

at the hottom of which is the usual oscillating member
as shown in Fig, 1, carrying the coking plates. The
operation of thig portion of the structure is substan-
tially the same as the structure shown in Fig. 1, the
usual air chambers shown at 284, with the apertures 298
being also employed.
ghate bars, however, I
17% having a-single coking plate 18+,
are driven from the same mechanism

provide the oscillating meinbers
- These members
driving the mem-

ber 17, but when the said coking plates are in engage-

meht with the grate bars as,shown at the right hand
side of Fig. 5, it is necessary to close the lower portion
of the hoppers 19* and for this purpose I provide the
curved extensions 24% which are carried by the mem-

bers 17=.

thg only thing necessary

- being to duplicate a portion of stich apparatus and pro-

20

~tion as herein shown and

vide suitable connections

_ between said parts.
I do not wish to limit m’

yself to the precise consi_;rﬁi:-
described, but

Having thus. described my invention, I claim and

d eaiz:e to secure by Letters Patent:

L furnace, of a serfes of grate
bars, a fuel hopper having. a pair of outlets, and an oscillai-
ing bottom for said hopper for feeding fuel directly to said
grate hars, said hottom belng so constrﬂct&d-'}ﬂa,tu close one

1. The combination In .a

- outlet ¢f-the hopper while delﬁering fugl 'thL;m]gh the other

30

40

~and an oscilinting member

45

50

60

qutlet. - o

2. The combination 1n a furnaece, 6f aiserles of movable.

prate bars, Suppqrts-,fur;said grate bars,- and an oscillating
member for feeding fuel to the grate bars and oscillating
sald bars at the same time. ° T B

d. The combination in a furnace, of two sets of movabie
grute barg fnr;ﬂﬂparate*ﬁres, supports for said. zrate bars,
and an oscillating’ member for: feeding fuel to sald grate
bavs alternulely, said member serving also to oscillate the
zrite bars, | e E

4, The cembination in a furnace, of a series of inclined
srate bars, supports for said bars so arranged as to permit
movement of the latter at the upper porfion of the same,

bars, sald member ‘serving élﬁo-'tq osciliate said bars duting

the fdei.feeﬁiglg operation,

-

for said grate bars
SOoarranged as to permit movement of the Iatter at the
upper portion of the siime, and an oscillating member for
fteding fuel lo the fires nlerfately, said membar sei'vitig

also to oscillite each set of srfe barg during the fue leed--
ing, operation. B | ' '

6. The combination in a furnace, of a serics _j_}f_,innf.inerl-
grate bars for separate. fires, supports for said grate bhars
RO arranged as to permit; movement of the Iatter of the
upper portion of i;lu: same, and a duplex ns&:il!itti:ig INen-
ber for feeding fuel fo tho fires alternately, suid member
serving also to oxeillate each set of srate bars during the
fucl feedmg l’}]}[&ll‘;lﬂif}n, | I

7. The combination in a furnace, of ‘u series of grate
bars, a fuel hopper hiaving a pair of

ardte bhars, an«d confinuoeusly operated Ineans fo)
sdid Fopper and theé nﬁf*ﬂl_.-x'tin;.: hotfom with Firel, snid int-
tom bheing so constracted as to close one otutlet of the hop-
frele 'ﬁ’"h_i-]&' delivering fuel th rouglh thie other outiet,

8. The combination in a turnsce, of ;1 seripg ol movalile

Cosrale bary, supports for sald huavs so a e neod sy {n porinit

70

movement eof the Jatter, an asctilating member oy Texedinge
fuel to said hars, sald membey SeUving alse to econtact wit
wnd rock thie grite bars wlen feeding the fuel, and Hef

- for supplying said oscilliting member wilh tuel,
- O, The conbination in a farniice, of a series of griata
barg, suppetis for said hirs so arrapgod un

In arder to feed the sets of side

- In.this struéture, all of thege oscillating
'_merglbers and coking plates may bhe operated as in the
other forms of the structure,

for feeding fuel to the grate

2. The cdmbination in a.furnace, of a series of inclined .
grate bars for sepurate fires, -Siipports

outlets, an oscillnting
Botlom for daid ‘hopper for teeding fuol directly 1o said
supplyving
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“hambers arranged at the lower 1
the heat zone, -said uirjEhamberﬂ'ci:)mmunlcating with the

plates, means for delivering

-
o - l———

to permit move- |

supplying .fuel to snid
havs, menne for osclliating said member in contuct with the
bars to move the same, and provision for introducing alr
in the chamber as the fuel g Spread
csclilating member acting in ceitaln. positions 08
Dlete closare for the fyel outlet of the hopper. L
10. The. combination in g furnace, of a s=erles of grate
hars, an oscillating member

4 com-

for rebelving and supplying:

-B.

75

0on the grate hars, gaid

80

frel to sald bars, snid member Iytng within the heat zZone .

of the furance wlereby the fuel will he partially cokoec

hefore it is fed to the grate bars, and provislon. for intre-
ducing air in the furnace simultaneously with the Qis-
¢harge of the partially coked fuel gver
oscillating member acting in certaln positions as & com-

the grate bars, said

plete clogure for the fuel outlet of the hopper.

11. 'The combination in g furnace, of a palr of combus-

tion chambers; a hopper located between sald chambers, an

ogciliating bottom for said hopper for feeding fuel to the
combustion chambers, air chambers adjncent the lower
part of said hopper within the heat zone and In ecommuni-
cation with the atmosphere, and means for regulating the

supply of air, discharged into the combustion chambers

from said air chambers, said ‘hopper bottom being so con-
stracted as to close one outlet of the hopper while deliver-
ing “fuel through the other outlet. _

12. The combination in a furnaee, of a palr of combus-
tion chambers, a hopper located between sald chambers, an

osciliating bottom for said hopper, means: for feeding fuel .

to sald bottom, means for operating the same whereby fyel
may be fed to the combustion chambers alternately, snid
bottom. being so constructed as to. cut off the outlet to one
combustion chumber while - feeding fuel {o the other, al)
part of-the hopper withix

atmosphere, and means for dellvering a supply of nir &:3 the
fuel ig discharged into said combustion chiumbers;

13. The combination
able inclined graté bars, supports-for said bars arranged
1o permit movement ot the opposite ends of the same in
different iiirectiﬂns, ﬂn'oscillatln'g member for feeding. fuel
to sald grate barg and for rocking.the same, and o rotatable

hopper in Hne with the oselllating m'embei"-fﬁr_:ﬂuuplylng_

fuel thereto, o

1+, The combination in a ‘furnace,
fuel feeding hopper arranged above the furnace {:huml}c'r, il
movaible bottom for said Lopper, side extensions carried by
said bottom and forming coking plates, means for deliyer-
ing fuel onto said coking platds, and means for maving the
bottom 8o as to discharge the eoked fuel gver the grate

bars, sald bottom being so constructed as to close one out- -

let of the hopper whil'e.de]iveriﬂg fuel through the other
outlet, - - | | | -

15. The combination in g furnace; of the grate hal'é, N

in a furnace,; of a sérise of moby-

of the erate bit-rﬂ,':l‘
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fuel feeding hopper arranged above the furnace chamber, - |

iL movable bottom for said hopper, side extensions carried
by said hopper and. forming- coking plates, means for de-
livering fucl onto.said coking plates, means Yor nmoving the
otton so as to discharge the. coked fuel over the grate

130

Lars, satd bottom being so constructed ns fo- ¢loge one out-

let of the haopper while delivering fuel through the other
vitiel, and means for supplying aijr E-‘il'[lliltﬂllﬂ{}llﬂ]y‘ with
the deposit of the fuel, — g
16, The combination in @ furnnce, of the grates, u fucl
member forming the Dottom of said happer, slde extenslons
carried by said oscillating membap and forming coking
' fuel from the hopper to sald

135

hopper arranged at’ the center of the same, an nﬂc_illzltlllg. *
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hottom. and means for oscillating the. lutter so as to dis- L

charge the fuel over the grates, said bottom beilng 50 con-
struclted as to close one outlet of the hopper while deliver-
ing fuel through the ather outlet, - - S |
17. I'he combination in a furnusce, of 2 Teeding hopper
urranged ol the center of the sume, Qo
sald hopper having slde extensions fn[lrhmg coking plates,
oratating exlinder nrianged at the Ilbpi!;‘ part of suid
Lopver, means for feeding fuel into sgid cylinder, means
For raotsting the eylinder, and meansa for oscliliating. the
movi e hotteln of ilie feed hoppor, anid hottom Eétll:g;.:
nder cortain condifions as g complete closure for the fuel
itiel of the hopper, All of sald parts combined to operate
at predetormiped intervals: | 2 |

movable bottom for

150
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i%, The combination in a lurnace, ol L series of comius-
tion charahers therain, fuel hopper arranged within the
~ Turnace chnnber, an agcillating boltlom for sald hopper,
alr ehambers in communtention with the gfmosphere ar-
ranged at the lower part ol auid lhopper and openiug into
{he combustion chimbers, maeans for feeding fuel to the
Coxcilluting boftom of the hopper, mechanism connected
{herewith Yor oscillating siid hopper bottom, and mechan-
sy for regulating the amount of air fed to the fives, sald

botiom acting st times us a compleie closuve for the fuel 10

outlet of the hopper.

In testimony whereof, I have signed my name o this
specification, in the presence of fwo subscribing witnesses.

Witnesses
MuritAy €. Boynug,
Jos. H. KLEIN,

WALTER GUAMAM.

H:L‘
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