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. SPEQIFIGATION forming part of Letters Patent No. 620,004, dsted July 18,1800 .

 “"Beitknown that], FRANK L. SLOCUM, a resi-

' To all whom. it My Coneerm: i

.- Application dlod April 14,1897, Serial No. 632,108, (No model.)

- . :-i

- dent of Pittsburg, in the county of ‘Allegheny

and State of ‘Pennsylvania, have invented a
new and useful Improvement in Steam-Super-
heating Furnaces; and I do hereby ‘declare

" the following to be a full, clear, and exact de-

. seription thereof.

.. -I...IO.

g

furnaces; and it consists in“certain improve-

.ments in furnaces for raising the steam to an .
. exceedingly high héat, the special purpose of-

 gsuperheating the steam being to raise 1t to a
- sufficient heat for making gas by a continu-
ous process in which the heat of the steam is

~ sufficient both-to cause its breaking up and

' combination with the carbon or other. ele-
©  ments of the coal and to maintain the coal by §
_ the heat of the steam at proper temperatures

for gas-mnaking, as described in a separate ap-

20

plication of even date'__helfmﬁth; Serial No.

- $32,109. . -

- within these I arrange a series of return steam-

- superheating. pipes and horizontal tubular
flues, s0

39

35,

1¢ loeated that the steam is gradually
while the flues ave so arranged that they in-
crease by size or number in cross-sectional
area from the steam-inlet-to the steam-dis-

charge, whereby as the steam is raised to a |

&
.t -

My invention relates tosteam-superheating

- In the furnace.forming the subject-matter

 of this application I employ a furnace-cham- |
per preferably divided intotwocompartments,
‘afire-chamber and a downtake-chamber, and

.l.

1

‘leads either to a chimney or, as preferred by

1

.

brought into the hottest part of the furnace,

highér and higher temperature, and thereby .

expanded, space for holding the same with--
out matérial increase of pressureis provided.
and leakage in the furnace prevented. = -

 The particular points of invention.desired

to be covered will ‘be hereinafter more. par- | ¢ | 1n ith the ve
_j ficularly set forth and eclaimed. . =~ :,ries_hs,"Which-_extends_idnwgwardly and com--

the art to 'et)i:l'-é |

To enable others skilled in

 struct and use my invention, I will deseribe

the same more fully, referring to the accom-
- panying drawings, in which— Rtdehd

. -

 Figurelisa longti | c
the furnace. Fig. 2 is a vertical cross-sec-

tion on the line 22, Fig.1. Fig. 3is a ver-

" tical cross-section on the line 3 3, Fig. 1. Fig.

50

4 is a vertical cross-section on the line 4 4, |
Fig. 1; and Fig. 5is a lon gitndinal section on
thelime 55, Fig. 8.

tudinal central section of

" The

for feeding coal orlike fuel to the g rate.
cated within the downtake-chamber f are the _
| return S_te::cm-snp_erhe'a.ting__pipesfhmj*_iﬁh-'which L
‘the steam-inlet Z leads from the boiler. As '
‘more clearly shown in Fig. 3, the réturn-bend
‘steam-superheating pipes arearranged sothat
‘their entire surfaces areexposed todirectcon-
tact with the flame and heated produets: .
80

]

ficures. - -

wall @, rear wall b, top wall ¢, and side walls

- Unrrep States Patent OFFICE.

 Likelettersindicatelike parts ineach of the

““The furnace is inclosed within_ the front 55

d d'. It has a heating-chamber A, in which
| are located the different steam-superheating

pipes and flues and which is preferably ar-
ranged

fire-chamber e and the downtake-chamber f

as shown, being divided into the main 6o

back of the same, the two being divided by
the bridee-wall g. At the base of the down-

‘take-chamber. f is the escape-flue ', which

ash-pit ¢, having also the feeding-opening €8

These pipes are located in such a way as to

Lo-

65

me, to the boiler, where the heat not utilized

| in the furnace can-be utilized for the genera-
tion of steam. . -~ T

furnace can beheated by any suitable

fael, being shown as having the grate ¢ and 70

75

fill the space of the downtake-chamber not

occupied by the superheating-flues k& k&' and

k2%2 The arrangement shown, which is con- .
| sidered very desirable, is as follows: The in- -

let-pipe ¢ communicates with the vertical se-
ries of return-pipes i, 'which comm unicates
with the veértical series ? and h° under the

‘lower flue &, the series i’ commu nicating with

the vertical series R, which feads up to the
base of the chamber beside the flues kI’ to

 the base of the flues %* k* and then extends -

over and communicates with the vertical se-

municates finally with the tile flue & at 4°. .

|~ The first point to notice in connection with

_ ‘notice in con . 95
1"the tile flues in the main or fire chamber e,

| the upper series of which is marked 7 and the -

lower series [, is that the cross-sectional area
of the flues through which the steam passes.
successively increases. from the inlet-point,

100

where the pipe hSopens into the flue & through -

‘the several flues k' %11 to the discharge-open-
| ing 1%, so that the space 18 provided for the




B -hwh heat to-which 1t israised.

expansion of the steam under the exeeedmn‘lvf

~ berof tile in each series, the series %2 having
~twotile,thes series/having three, and theseries

- . - -

o Figs., 2
of pmmdmw the passage within the side walls-
~from one flue to another. |
~ably formed of flat plates having the seats m' |
~along the sides, so as to pmwde tor building

o Z_" havmﬂ* fmlr

tlle

- . As the tile are sub,]ected to e*«:eeedm ﬂ'ly-f _i
e hmh heats and: as such heats might lead Lo.--'jdom 80 that aftel the door is luted with clay 8o

L _-cmckmn* of the tile, T prefer to arrange them: _;*by means of seu clamp arms Eblld hand screwfﬁ“- R
“in the way. heremafter described. both for | i R
. supporting the tile and to provide for quick
- removal and change in case of breakage.
- will be noticed: that rectangular tile are usedf

- and that they extend into the side wallsd d', |
and, further, that separate tile, such as mwht;
be: telmed “seat tile,” are bmlt within the |

-'-wa;lls as ShOWIl at m, thebe sem; tlle ha,vmﬂ-f

~They

up for any construction or shape of opening,

,'4'0

~ brace these several flues and hold the

50

- the Hues &' and 71,.
cess to the flues! and [, these doms of course |

35

6o

either for a vertical opening
- nect the flues % %' or for the side passage, as |
35 at n', which connects the flues %2

flues L. The opposite spaces of said seat-tiles
m are also preferably provided with angular
seats m?, into which tile plates m?® fit, so as
to close the inner ends of the ports formmo*
connection between the flues. In order to
parts
to place, I may also employ metal plates 0,
resting against the seat-tiles and tile plates,
and like plates p’ on the other side of the seat-
tiles fitting around the tile flues, so as to mve
suppmt thereto
In order to obtain access to the seveml
flues, so that they may be cleaned, if neces-
sary, or where one of the flues is cmeked or
worn out to remove the same, T provide the
brick-lined doors 7 ' 12, the door 1 glving ac-
cess to the flue /&, the door 7 giving aceess to
and the d001 12 giving ac-

being made of sufficient size to provide for the
WIthdIELWﬂI of the flue or flues through the
same. These doors also close the 0ute1 ends
of the ports or passages connecting the flues
where necessary. For example, 113 will be
seen that the flues &' and %? extend within
the side wa,ll d', being supported therein by
the plates p’, similar to those used at the other

ends and their ends resting in seat-tiles g,

which donot extend over the ends of the flues
and so leave them free to be withdrawn, these
seat-tiles ¢ being secured in place in any de-
sired way. This leaves a vertical chamber

This is either
e aecomphshed by employing tlle of increasing

The mventlon IS 1ntended to

It

These seat tlle are prowded wuh such_-
'_anﬂ'ulm recesses at the ends where access 18-;‘..'

. not: reqmred to the flues, and, as shown 11:1'---;.
2 and 4, they serve the extm function |

and &rm‘md the series 752 and then(*e passmn_.
are plefer-

, as at n, to- con-;;—

with the |

620,004

: the dom fr whmh forms the upta,ke pass&ge "i o

| or port between the flues &’ and the flues &
-sectional area, such as shown by the tiles 7 7{, a

T espeetwe]y, or emplovm g an increased num-ﬁ-;.

the uptake- passage

‘The same construction -is employed to fmm_:_- o
‘connection between the fluesland I/, forming

q*  To close the%e pas- -

‘sages, the doors v’ 7%, abave referred to, are

1o beetlﬁnal area IS obtmned by morease in sme}f
.._-01 number.

1
)

N,

_itw‘ht Jmnt o
:lined‘ with brick or tlhﬂﬂ' as at 7“ to pmteet HERAS

employed, said. doors fitting within the dom- o
t frames s, and to which the cldmp -arms s’ are

hinged at s% said clamp-arms engaging with =~~~

The mnel fczees of the dem Qre

Lhem from the heat.
“When the said. fnrnaee isin use, the high

........

luﬂ's s> and Cdﬂ‘l‘;}?lﬂﬂ‘h&'ﬂd -SCrews. 34 whlch en-
gage with seats 7¢ on the outer faees of the -

80 |

':hea,t neeessa,r*y for Superllemmﬂ' the S‘team is’ -

dOWHW&ldly through the chamber £ around

~the flues %" and £, and circulating around the ~
| return steam-supel heating pipes 2 and escap- -
| Ingthrough the flue f' to the chimneyorboiler.
-':Meanwhﬂe steam enters through the inlet-

100

‘pipe 7" and eirculates through the return su-~

Pelheaf:mﬂ‘—plpes I, passmﬂ*thmunh theseries =

I, he, I, and h°, above deser ibed, and
eventually entermw the smallest of the hori-
zontal steam-super heatlnﬂ* flues. 'Thesteam
then passes along the ﬂue k through the up-
take-passage n into the flue k& a,nd alonﬂ' said
flue into the uptake-passage ¢’, and thence
into the flues /72, whenee it passes by the hori-
zontal passage n' across to the flues /', forming

‘the upper series in the main fire- ehamber

Y

passing along these ﬂues and thence by the
downtake-passage ¢> into the flues ['; from
which it enters the passage n® and flows into
the outlet-pipe /% It will thus be seen that
the steam is passing in opposite course to the
heated products, and therefore is Dbeing
brought into a hotter part of the furnace as
1t passes through one horizontal set of flues
to another, and 18 therefore gradually raised
to a very high heat, and that at the same time
that the stemn is thus expanded provision is

made to receive the expanded steam on ac-
count of the increased cross-sectional area of
the horizontal superheating-flues. Such con-
struction provides for the bringing of the
steam to an exceedingly high heat—-—-mdeed to
such temperature that it is capable of heating
and maintaining the coal in the gas- f}'enemtm
at proper heat for g gas-making, and | also pro-
vides the necessary heat for causing its own
decomposition in the presence of the coal, as

105

110

115

I20

125

130

above set forth. Asitisthusheated &nd ex-

panded on account of the increased space t9



| 629094

| recewe the expanded stea,m Lhe pressure i8

'lmblhty of leekage is mueh decreased, an im-
- portant point in the heating of the stesm in '
tile flues and under extremely high tempera--_

‘ble to hold it if under high pressure.

not materially increased, and therefore the

tures where it would be_practically impossi-

o of breaka,ﬂ*e or wearing out of any of the flues

‘20

te secure. by Letters Patent, is—

1A stesm-superheetmfr f urnace having a
fire-chamber containing a series of hemzontel_.-_’- |
~ tubular tile flues. mounted in the side walls,
- ‘gaid flues increasing in cress-—seetwnal area |
from the steem-lnlet to the steem dlseharwe
o substaublally as set forth. -
2. A steam- superheatlncr fumaee hevul *1;
| ﬁre chamber and a downtake—ehamber sepa-
rated therefrom by a bridge-wall and havm o
an outlet-flue at its base, sald chambers each
containing a series of tubular tile flues mount--
ed in the s1de walls and eéxtending across the_

) .._sa,me, substantially as set forth.

3. A steam-superhestmfr f urnaee 'ha.vmﬂ* s’-;
'ﬁre chamber and a downtake-chamber, sepe-—” |
rated therefrom by a bridge-wall and havmﬂ'

o an outlet-ﬂue at 1ts base said chambers eaeh

- containingaseriesof tubu]ar tile flues mount-
ed in the slde walls and extending acress the |
same, said flues inereasing in Cross- -sectional
area from the steam- mlet to the steam dis- -
“charge, substantially as set forth.

4. A stea,m-superheetmcr furnece hﬂ,Vlnﬂ‘
SLOCUM ha,ve hereunte set my hand.

35

‘10

45

therein a series of return-bend steam-super-
‘heating pipes with which the steam-inlet pipe
eommumca,tes and a series of horizontal tile.
flues with the first of which said return-bend |
pipes. communicate, said flues communicat- |

ing with each other and with the outlet-p1 pe,
substentmlly as set forth. -

Tn case

¥

l

they may be quickly ehanﬂ‘ed access to the
same being provided throug ﬂ'h the doors 7, 7'y
or 7%, above described, whﬂe the flues are
pmperly eentered end supperted wnhm the_
sufle walls.

What I clelm as my mventlen snd des1ret_--_

5 A steem-sunerheetmw fuma.ee hevmﬁ' 4

ﬁre—ehamber and a dewntake-ehamber sepa-

rated therefrom by a bridge-wall and having o

an eutlet-ﬂue at its base, sa,ld chambers eeeh

containing a series of t11e flues mounted in
the side walls and extending across the same,

and: a series of return-bend steam-superheat- = "

as seb forth

ing pipes arranged within said downtake-
eha.mber and comm umea,tmg with one of sa,ld: |

'13116 flues, substantmlly 55

6. A stea,m-superhea,tmﬂ' furnace having a.~

-series of horizontal tile fiues extending across
|'the same and seated in the side walls there-
of, and passages formed within the side walls .
.-_formmn' communication between said flues,
‘the inner ends of said flues resting in seat- -
tiles having angular recesses to receive them -
substantmlly as set forth. . .
TOA steam-superheating fnrneee hsznﬂ‘ a_ _~
| series of horizontal tile flues extending across
| the same and seated in the side walls there-
‘of, and passages formed within the side walls
:fermmﬂ' communication between said flues,
the inner ends of said flues resting in seet— “
tiles having an gular recesses to receive them,
and the eppes1te faces of said tiles hevmﬂ* L
like angular recesses for receiving the tlle' 5

60 o

70 o

plates to close the passages, substsutielly as e

‘set forth. -
8. A stea,m—superheatmﬂ' furna,(,e hamnﬂ' a
| series of tile flues extending across the same
and supported in the side walls, a chamber
‘or passage of as great diameter as the outer
diameter of the ﬂue into which one end of
the tile flue enters, and said passage being’
closed by a door, substentlally as and for thei -
| purposes set forth. -

In teéstimony whereof I the sald FRANK L

I*E RANK L SLO OUM

W1tﬂesses -
JAMES L KA.Y |
ROBERT C. ._TOTTEN.'

So
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