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* might be displaced.
advantage usually incident to furnaces of
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Tb all whom it mmf CONCErn.:
~ Be it known that I, Perer G. Scm.'fm'r a

fﬂllowmg‘ 1S Q specmmtmn

This mvention relates to gas pmducmg
furnaces.

jectionable. because it has been - difficult,

‘when leaving openings large enough for re-
moving ash and clinkers, to prevent the coal
from. %Iftlnﬂ" between the ends of the grate |

bars and bec()mmg wasted. It has also ‘been

difficult to properly support the coal within

the furnace without greatly interfering with
the cireulation .of the gases.. Moreovel

bars so that material choking
Another decided dis- |

this character has been the difficulty expe-
rienced i removing the ash and. clinkers

from the grate without chilling the' interiors
- of the fU'{'IldCB or without puttmﬂ‘ the ash

pit into (*ommummtmn with the a,tmosphm a

29

. _r..-k}

and mali g 1t necessary to shut down i In or-
der to remove clinkers from the orate.

avercome the above and other disadvan-

taves incident, to the ordinary gas pr oducing |
furnaces by providing 3

novel arran 0‘0111011tq
of grate bars whereby the mass or bodv of
coal or other gas produv ing material em-
ployed is supported in an efficient manner

without materially interfering with the cir-
culation of gases whether or not an up~draft’
- -or a down
40

(‘Mf {13 UblllZE‘{]

A further object is to pmwde superposed
“series of grate bars so positioned that the
“bars of th{, upper series constitute means for
~directing the gas producing material upon
the hars 0[ & Jower series, the bars of the
several series being so posﬂ;mned relative to
one another that the material will be banked |
upon the lower bars to produce longitudinal

condults or spaces between the banks of

material through which the gases are free'to
circulate while passing upwarfﬂy or down—l

~wardly through the coal.

3k o
*'.'..T'-i '

Another object 1s to prowde gmte b&rs_

which are so mounted at their ends as to
“effectuanlly prevent coal or other material
nom mftl}w between the ends of the bars | ccmlmfr me&mma can .

) Devices of this character such as |
v ‘heretofore constructed have been found ob-

1t
‘has been necessary to utilize movable g;rate

the grate |

The object of the present invention is to

Spec:xﬁc&han of Juetterﬂ Patent

&pphcatmn ﬁzed l‘ziarch S, 1903

— '

_-mtmen of the United qwtes residing at Tum- |
- wagter; 1 the county-of Thlllbtﬂ]ﬁl md State
of W&shmgtuu have invented a new and
useful {‘&swpmdumnﬂ‘ Furnace, of Whlch tho

—— ——

Patented Aug 10 1909
Serial ""TO -*-'“19 994, -

and the Walh of tlm furnace, or from clog-
‘ging the furnace at these pmnts |
A still further object 1s to [nm‘ul(-_, fsuH;-

cient ‘means- for ‘engaging the ends of the .

bars to hold them 1101(113 against, displace-
ment either vertically or ]mrmmtllh

Another object is to provide grate bars
deswnod to be-cooled by water or other cool-

Ing fluid supphed to the interiors thereof, in
case of a liquid the fluid within the bars of
each of the up er and lower series being
‘maintained at 1 dependently predetermined

levels by 1116@11&1119111 plowflul ror that pur-

poqe |

A further obi @(Jt 18 to )mvnle neans mtm—
A= 1

posed bétween the series of orates and de-

55

70

signed to be-actuated 1011”1111(111]&“}« of the

bars for forcing the.material from the lower

hars after it has been sufficiently coked or
consumed, said means being fluid cooled and

75

having a ﬂmd cooled e\tt,nbmn det%lml)]y' )

(mme{;ted to it.whereby it can be actuated

‘manually W’lﬂl(}ut causing discomfort to the

operator.

With these .:111(] ﬁthm objects n view the
1nvent10n consists of certain novel features of

‘construction and combinations of parts which
will be hereinafter more fully (1@‘%(‘1’1},1{}(] zmd
pomted out in the claims. S

In the accompanymg. drawings Is -,l1onn
the preferved form of the mventmn

In said drawings: Fieure 118 a vertic: vl
Jongitudinal section thr (;ug’h the grate of a

furnace emhedymg ‘the present improve-
merits. Fig. 2 is a sectlon on line A-—A,
Fie. 1,

and showing more pmtwularly the bar sup-

porting brackets at one end of tlie furnace

and the filling blocks supported thereby.
Tig. 4 ig dbection on line C—D), Iig. 3. Fw., 5
18 a, horizontal section thr(mfrh some of the

ﬁllmg blocks gnd shmvmw the ad]f:-mmﬂ_

porfions of the bars and their brackets in
plan. Fig. 6 is a horizontal section through

the entire ‘furnace taken on a plane extend-

ing between the two series of grafle bars.
hg 7 is a longitudinal section through the
mechanism utilized for 1113,1111;&1*{1111%

¢

water within the bars at predetermined vels,

i the connections between said mechanism and

the furnace being shown in elevation. iig. 8

is a plan view of a portion of the grate. and

showing means whereby liquid and “‘&TOHS
e used.in the bars

the

80

90
Fig. 3 is an enlarged vertical trans-
verse section thr ouch a portion of the grate

95
100
105
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Fig. 9 is a section on line E——-—F, Fig. 8. Fig. |

10 1s a section on line G—I, Fig. 8.
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. tom of the retort and the plate 18.
comes 1impossible therefore for any of the ash.
~orfuel to sift between the necks and become

50

65

Referring to the figures by characters of
reference, 1 designates the retort of the fur-
nace below which is disposed a bosh 2 de-

signed to extend entirely around the orate of

the furnace and provided in one end with
partitions 3 forming separate non-communi-
cating water heads 4 and 5 which are su er-
posed one above the other. Each of these
water heads communicates through a feed
pipe 6 and a return pipe 7 with a tank S having
water mlets 9. A float controlled valve 10 is
arranged within each of these tanks for the
purpose of regulating the supply of water or
other liquid to the tank and maintaining it at
a predetermined level. Any suitable means,
not shown, may be utilized for adjusting the
vaive so as to cause it to close when the water
reaches any level desired. This means may
adjustably support the float carrying lever 11
or can be connected to the valve mechanism
at any other point. Each of the tanks has a
blow-off pipe 12 whereby excess water or
steam ‘can be discharged from the tank if
necessary

conducted from the
plpes 7. . |
he bosh 2 surrounds the choke orate of

waterheads by way of

the furnace which, as indicated in the draw-

ings, consists of upper and lower series of
members. The members of the upper series
are preferably bars 14 triangular in cross sec-
tion and provided at their ends with angular
necks 15 and 16, respectively. The necks 15
are provided with flanges 17 which are bolted

or otherwise secured to the bosh 2 while the

necks 16 rest upon a supporting plate 18
which is mounted upon brackets 19 extend-
ing from the bosh.  Webs 20 extend from the
upper tace of the supporting plate to the in-

ner surface of the bosh and are arranged in

pairs, each pair forming a pocket 21 for the
reception of one of thenecks 16. Those por-
tions of the plate 18 which are located be-

-tween the webs of each pair are provided with

outlet slits or openings 22 close.to the bosh
S0 a3 to permut the escape of any dust or fine
particles which might accumulate between

the necks 16 and the bosh 2. The plate 18
1s provided between the pockets 21 with ex-

tensions 23 which practically close the spaces
between the necks 16. Each of these ex-
tensions supports & filling block 24 such as a
fire brick which is designed to close the space
between the pockets and between the bot-
It be-

wasted., _ R -
Each of the bars 14 is hollow throughout
its extent, the end of the neck 16" being
closed while the end of the neck 15 is open
and designed to register with ons of & series

It 1s designed, however, to utilize
outlet pipes 13 for any steam which might be |

930,563

of openings 25 formed in the inner wall of
the front portion of the bosh and establish-
ing communication between the bar 14 and
the water head 4. As clearly indicated in
Iigs. 2 and 3 these bars 14 are placed with
their broadest faces downward and in the
same horizontal plane. As they are spaced
apart throughout their lengths it will be ol-
vious that their upper inclined faces form
elongated hoppers designed to direct coal
onto the bars 26 of the lower series.  IRach
of these bars 26 is of the same construction as
the bars 14. They are, however, positioned
with their broadest faces uppermost and in
the same horizontal plane, each bar 26 being
located directly under the space between two
of the upper bars. Thenecks 27 at one end
of each of these bars rest within a bracket
28 mounted upon the inner wall of the bosh

2, while the other neck 29 of each har 26 is .

provided with flanges 30 bolted or otherwise
fastened to the bosh. This neck 29 which is
open at its ends registers with an opening 31
whereby communication is established with
the water head 5. |

A tubular passage 33 extends through the
bosh at one end of the furnace and is closed
at 1ts outer end by suitable packing 34 in
which 1s mounted a ball 35 capable of partial
rotation in any direction. A rod 36 1s slid-
ably mounted within the ball and carries a
scraper 37 at its inner end so proportioned as

to extend across two or more of the bars of
the lower series and to contact with them.
Rod 36 may be provided with one or more

extensions 38 designed to be coupled thereto
as at -39. Thig extension may be tubular
and water cooled so that it can he arasped
and manipulated without danger of hurning
the operator.

By relerring particularly to Fig, 2 it will
be noted-that the bars 14 and 26 are so POS-

tioned relative to each other that the cosl

daeposited upon the lower bars will be banked
thereon with ‘the outer faces of the hanks af
a proper angle to the horizontal to prevent
the coal escaping past the lower bars when
fed thereto -~ "

1t will be noticed that means areé-employed

whereby access may be conveniently had to
the interiors of the various bars of the agrate.

This means consists of passages 40 oxtending
through the bosh and alining with the open-
Ings 25 and 31 cach passage being closed hy
arserew plug 41 or in any other preferred
manneyr, |

It will be seen by referring to ¥ 1s. S, 0
and 10 that if it is desired to circulate air or

other gaseous fluid through the bars cither

without or simultaneously with » liquid,

Ppipes 42 can be extended through bushings

43, replacing the plug 41 (Fig..6). These
pipes are closed at their inner ends and pro-
vided with holes 44 in their upper portions
near saul cnds for the escape of air ete.
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S

“which will cml the bars and flow out into i ment with the spaces bptweer‘ the upper 65

- passage or head 4 or 5. Should liquid be |

~used with the air or other gas the vapor or
steam genem‘ted wﬂl be cmmed mlt with the

5.

10

13

20

and 7.

CG&A'W}]

lace’d Withill the ret{}rt will b’e
 fed downwar

between the bars 14 and onto |

“the flat upper faces of the bars 26 where it |
~will be banked .as indicated in Fig. 2.

Airr
condults or passages 45 will thus be’ produced
between the banks and air or gases will be

free to circulate through the hody or mass of

coal either upwardly or downw ard] ly accord-
ing to the direction of draft employed.

circulate back and forth through the pipes 6

the level of the water within each
be maintained at any desired level by means

- of the flaat controlled mecha,msm heretofore

25

80

45

50

“stantially horizontdl upper faces and being |
~ spaced from éach other'to permit the dis- |

g burned

mentioned,

extension 38.to one of the stems or rods 3

and pushes the séraper 37 longitudinally of _
the adjoining bars so as to: force material

la,temlh" bétween said ba,m "All of the

~serapers can be operated in this manner and |
as they are preferably water cooled there is
-nodangerof the hand of the operator becom-
Tmportance is at-
| tached to the novel means employed for
.mounting the bars and for preventing mate-

5 rial from passing through the spaces between
the ends thereof.

therebv

being a,ble to use the sgme grate bar as a

steam gen eraﬁor whmh wﬂl dehver nomin a]lV;_
dry steam. -

What is flalﬁied 18:

1. In a furnace, superposed series of grate i
members, the lower members -having sub-

 charge of ash or other residue between them

~and ‘the upper members being arranged in’
. vertical alinement with the spaces between

- the lower members, smd upper membérs hav-

60

mewmbers of the lower series.

2. A grate strueture formed of. auper osed
eing

series of members, all of said members’
spaced fiom each other to permit- the dis-

charge of material between them, the lower |
'members bemg dlsposed n vertmal %hne-» 1 bra,cket supported thexebelow and. ha,vmg

_ Inasmuch as tank 8 is provided for
~each series of bars it will be ap arent that

1“series can

To remove the material from
the lower bars 26 the operator couples the.

The | i
‘water contained. within the bars will keep
them'in a cemna*&twelv cool state and will

By mounting the bars-14.]
- in this manner only the inclined Faces thereef
- are exposed to the fuel and therefore all of
- the fuel will be positively directed downward |
‘onto the lower bars and none of it be(*{)liw‘%;-;

<wasted. - Another novelty is in- ma,hmg __
- practical grafe bar which is of ample size’ to’_'
- permiit of circulating laree volumes of air |
through it with very little friction and of |

members, and sald lower members having

substantially flat upper faces to permuit the'-f'

‘banking of material thereon.

3. In a grate structure, superposed series

of fuel supp{)rtmg membmq all of the mem-

bers being spaced apart te permit the dis-
charge of materinl between them, the upper

70

faces of the upper members bemg inclined to

permit the ready discharge of material there-
from, and the upper faces of the lower mem-

“bers bemcr substantially. flat to receive said

dlscharged material, said lower members be-

ing disposed bubsta,ntmllv in vértical aline-

ment with the space between the upper
members |

| . 80
4. In a grate structure, upper a,nd lower

series of spaced orate members, said upper, .
members h&wng mclmod faces for directing . -

material into the spaces therebetween, the

members of the lower series being sp&ced

‘from each other to perinit the (hscha,rfro of
ash-orother residue between them, said 1<m er

‘members being of greater width than the
spaces hetwem the upper-mnnﬂ}er&, and ar-

ranged to receive and support’all matm tal
discharged Letween said upper members.

~5..The combination with « furnace; of up-
per and lower series of: frl.:Lte m(-mbmc, the -

‘members -of the lower series being dmpmed -
below and of grea‘rm width than the spaces
between the upper members and having hori-

zontal upper faces; and:meais for pelnuthnw "
‘the circulation of w (,0()1110-}‘ medmm thmuqh' -

| thc; members of ‘each series
8. "The. -:*nm}nn‘ttmn wwh a imnacw of up—_

100

]?ﬂl ;Lml lower series of ﬂ'mte members, the

niembers
bt‘l()“

of ther lower series helng, t]l%];{)%(‘tl_
the spaces bememl the: upper mem-
bers, means for poumttmg thé cirealation ol
Q.| molmw medium thi{)un‘h thb menbers of

105
each series, and means. 101 ‘maintaining the

cooling mfzdmm in each series at a pre cdetw—’

11111)4:;(1 level.

The mmbmtztwn Witﬂ &11111‘1@0@ of up-— o
110

pel aml lower series of grate members, means
for pemnttmg m::lf.,pemlent circulations of a

~cooling. medium through the members of said

series, M,.d means for Ilmlllta,lnlnﬂ" the cooling
medium in each serles at & p}:et]etelmmed
level. |

8. The cﬁmbmamon mth a fuma,t:e of up-—
per and lower series of similar ﬂté;te mern-
bers, the members of the upper series having
their lower faces in the same horizontal plane

_ | 'the members of the lower series being dis-
ing inclined upper faces to direct material .
~on to the substantially horizontal facec; of the_

posed below: and wider than the spaces be-
tween the “upper members and having
upper faces in the same horizontal plcme the
members of the lower series being spaced
from each other to permit the discharge of
ash or other residue between them.

flat"

118

120

135

9. The combination with a furnade of Q9
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- terposed between the bracket and retort and-

15

&
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3

Fockets, grate members, necks extending | bracket and between the pockets, said blocks

rom the members and seated in the pockets,
and devices interposed between the necks
and supported by the brackets for filling the
spaces between the necks. . x
10. The combination with a furnace: of a
bracket supported therebelow, grate mems-
bers, necks extending from the members and
bearing upon the brackets, means for pre-
venting -lateral displacement of the necks
relative to the bracket, and filling blocks in-

between the necks. |
- 11. The combination with a furnace, and a
bosh thereunder, of superposed series of hol-

~low grate members surrounded and support-

30

30

40

45

ed by the bosh, and means for permitting in-

depenident circulations of separate bodies of

a cooling medium from the bosh and through

the members of the respective sections.
12.-The combination with a furnace and a

bosh thereunder; of supeiposed series of hol-

low grate members surrounded and support-

ed by the bosh, means for permitting mde-

- pendent circulations of a cooling medium
from the bosh and through the members of

the respective series, and s arate means for
malntaining the cooling liquid in each series
at a predetermined level. “ _

13. A grate comprising upper and lower
series of spaced tubular grate members angu-
lar i cross section, the members of the upper
series having their upper faces converging
downwardly, and constituting hoppers, and
the members of the lower series having their
upper faces disposed in the same horizontal

lanes and below and wider than the spaces
ﬁetween the upper members, and means for
permitting separate circulations of a cooling
medium through the respective series.

14, A bar support for gas producing fur-
naces compuisimg a bracket having pockets
therein, and blocks filling the spaces between
the pockets. |

15. A support for grate bars comprising a

~bracket, webs thereon forming bar receiving
1 | 1 ]S
nockets, and filhing blocks supperted by the |

extending beyond the pockets.

16. In afurnace, a p})ura.lity of upper grate
bars separated from each other to permit the
discharge of material therebetween, a lower
serles of bars parallel with said upper bars
and disposed below the spaces between the
upper bars, sald upper bars constituting
means for feeding fuel on to the lower bars,
and satd lower bars being of a width deter-

mined by the angle of pile of the fuel, such

width being sufficient to prevent the direct
passage of fuel over the edges of said bars by
agravity. | P
17. The combination with a furnace; of a
lower series of spaced grate members therein
having horizontal top faces and each shaped
to support banked material and a series of

upper grate members laphping&ml disposed.

to direct material onto the lower members,
the space between the upper grate members
being of such width as to prevent the feeding
of material beyond the angle of pile of a bank

which may rest upon the lower grate mem-

bers. .

18. The combination with a furnace; of
superposed serles of hollow grate members
therem, means-for permitting the circulation
of a cooling medium through the members,
and means for maintaining said medium at o

redetermined level in each series of mem-
19. The combination with a furnace and a
bosh thereunder; of superposed series of hol-

low grate members surrounded and support--

ed by the bosh, each member having one
end opening mto the bosh, and float con-

trolled means for each series of members for

mantaining & cooling medium within each
series at a predetermined level. .
In testimony that I elaim thie foregoing as
my own, I have hereto aflixed my signature
In the presence of two witnesses.
_ PETER G. SCHMIDT.
Witnesses: |
B. Norum,
CHARLES PLATNER.
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