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WILLIAM STUBBLEBINE, OF BETHLEHEM, PENNSYLVANIA, =

A_IF;-H“;EATER FOR FURNACES. |

SPEGIFICATION formmg pert of Letters Petent N ok 609 306 dated August 16 1898
' ﬂppllﬂﬂ»tlﬂﬂ filed J enuery 26, 139’?. | Semel No 620,816 (Nomodel)

To all whom zct ma J concern:
Beitknown that I, WILLIAM STUBBLEBINE

a citizen Of the Umted States, residing a,t_
Bethlehem, inthe county of Nor tha,mpton and:'
State of Pennsy‘lvama, haveinvented certain
new and useful Improvements in Air-Heaters'
for Furnaces; and I do hereby declare the fol-
lowing to be a full, clear, and exact deserip-
tion of the mventlon sueh as willenable others
skilled in the art Lo Wthh 1t eppewems to'!

make end nse the same.

My invention relates to 1ﬁ1provem ents in bhe
means for heating the air-blast in reverbera-

~ tory and ren'enelatwe furnaces especially

20

., .

30

35

40

adapted to metellurﬂ*mel 0perat10ns ; and the

object that I have in view is to provide a sim-

ple arrangement to utilize the waste gases.
from the wmkme chamber for economwally]
heating the L:LI‘*TG Volumes of air required to

be for eed into the furnace for properly tre&t—
ing the metal in the working chamber.

The first part of my mventlon relates to the
novel construction and arrangement of the
furnace in a wey to utilize perte of the fur-

nace structure in ﬁonnectmn with air-blast

heaters situated on the roof of the furnace. nl
That part of the roof over the working cham-

ber adjacent to the stack is arched or catried

downward and provided witha multiplicity of
inclined ports for the escape of the gases and
“heat from the wor kmﬂ' chamber, and over this
arched or curved pa,rt of the r0of i iserected a

p1e11m11:1a1y blast-heating chamber, which

contains a heetmrr medmm such as a heavy
metallic plate or fire- brick, that divides and

partitions off the prehmmaa y heating-cham-

~ ber into upper and lower: eompartments in
~ the lower of which chambers are delivered the

waste heat and gases from the workmn‘ cham-

‘ber, from whence they pass through a port or

neek into the stack or uptake of the furnace,

The upper compartment of this prehmma,ry
- heating-chamber h

has a cold-blast pipe con-
nected thereto, in which the air is heated and
expanded before it is conducted through a

- hot-blast pipe that leads to a delivery eha,m-

Dber situated on'the roof of the furnace nearly

over the bridge-wall, from which delivery-

chamber through ports pmmded in the mof

of the furnace.
- The second part of my mven‘tlon 1e1ates 'to ,

-y

- chamber the hot blast passesinto the working |
| eham.bere, respectively, with the mtewemnw |
fir e-bmek bridge-wall a. |

_ments

the dotted line 3 3 of Fig. 1.,

an 1mprovement upen the hea;tmn* devlees_.-
disclosed in prior Letters Patent Nos 456,663

oranted to me on July 28, 1891 55

and 498,089,
and M&y 23 1893 respeetwely, in. whnch hi

'hzwe shown the rear or stack wall of the fur-
nace prowded with chambers which are sub-
divided into upper and lowel blast- eompart—-
ments and a middle gas-circulating compart-
‘ment, with air-pipes extendmn' throun'h said

mlddle elreuletlnw eompmtment a,nd ¢on-
nected to the upper and lower air-compart-

6o

In my present improvement I leave .
this middle circulating-compartment, which

connects through passages with the working

chamber and the stack, freeand unobstructed
Dby the air- -pipes, and these alr pilpes or _
are built in or embedded into the walls of the
chamber and have elbows at their ends which
are connected to the upper and lower air--

lues

70

compartments, whereby the furnace- walls

serve .to proteet the air-heating pipes from.
direct contact with and the deter101 ating ac-

75

tlon of the hot ﬂ'a,ses from the WOI‘klI]ﬂ‘ eha,m-u

ber; and the mventlon further consmts in

the novel construction and. erranwement of
devices which will be llelemaftel fully de--

‘scribed and claimed. | |
- To enable others to undelsta,nd my mven-_;
tion, I have illustrated the same in the ac-
_fcompanymn* dmmngsg forming a palt of this

epeclﬁeatlon and in which— = . |

ISO |

Figurelis a vertical lonﬂ'ltudmel sectlenel-__-

elevatlon of a furnace embodymﬂ my inven-_
tion, the plane of the section bem_ﬂ‘ indicated -
by the dotted line 1 1 of Fig. 2.
‘sectional plan view of the fumaee, the plane
of section being taken on the.irregular line

9o

2 2 of Fig. 1. Fw* 3 1s a veltmel transverse

Flﬂ' 21sa

sectional elevatlon through the rear or stack
wall of the furnace on the plane mdleated by E

- Kig. 418 a ver-

tical tre‘lsverse Seemone]. wew on the line 4 4_-__ o

of Kig. 1.
_ . Like lettersof reference denote corr espend- )
ing partsin all the figures of the drawings.

I will now ploceed to describe the embodh ,

ment of my mventlon shewn by the diewmﬂ's, R
- I06 -

in which—-

A Bdesignate the workmg a,nd eemb aemon_- o

- Cis the stec];; or upteke, and D 1s Lhe bec’[
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of the working chamber. The wmkmw cham-
ber has the usua.l working doors o, and in the
combustion-chamber is provided the ograte D,
an air-blast inlet 6', and the usual doors

- K 18 the roof of tne furnace, which lies in a
substantially horizontal plane over the com-
bustion-chamber and over the major portion
of the working chamber; but that part of the
roof adjacent to the stack or uptake C is
curved or extended in a downward direction
to produce the arch E'. Over this arched
end of the roof is erected the heating-cham-
ber I, preferably built up of brick or ma-

sonry and having its rear end formed by the

rear or stack wall of the furnace. The top
of this chamber If' is of brick, within which is
a heavy metallic plate f, and said chamber
If 1s divided into two parts F' I? by a hori-

zontal partition &, which may be of brick or

a heavy metallic plate the latter being pre-
ferred because it is adapted to be highly
heated. This partition G lies in the plane of

the roof K and over the arch E', and the cham-

ber ¥’ is thus formed by the alch the rear
stack wall, and the partition G. ThIS lower
chamber is a gas and heat circulating cham-
ber, to *ﬁrth‘h are admitted the waste gases
and heat from the working chamber throun"h
the series or multlphclty of ports e, Whlch
are provided in the arch E', as shown by Figs

1 and 2. From this cwculatma chamber F’
leads the port or neck g, Whleh extends to
the uptake, and thus the waste heat and
gases from the working chamber are caused
to pass through the ports ¢; then circulate in
the chamber k', then pass through the neck
or port g, and thence escape into the uptake.
The heavy metallic plates ¥ G in the cham-

ber I and the walls of the chamber itself be-

come highly heated by the hot waste gases
and heatfrom the working chamber, and. thus
the cold blast supplied from the pipe II is
heated in the chamber F*pr eliminary to pass-

ing through the hot-blast pipe I into the de- |

hvery chamber J.

The upper chamber F? has its top and bot-
tom formed by the metallic plates f G, and
said chamber forms an air-blast- heatlnfr
chamber for the cold blast which is delivered
thereto by the cold-blast pipe @', having a
suitable regulating-valve.
this blast-chamber F? leads the hot-blast pipe
I, whieh extends horizontally above the roof
E to the delivery-chamber J. Thischamber
J 18 of brick or metal, erected on the roof at
a suitable point over the working chamber
A but I prefer to place it nea,rly over the
budo*e-wall ¢, as shown by Fig. 1. Usually

- this chamber J 1s of fire-brick, a,nd its roof 1 IS

lined with a heavy metallic heatmmplate 7,
and in the roof K, within the limits of the
walls of the chambm, are provided a large
number of ports oropeningsdJ’, through which

-the hot blast of air is desmned to pass into

the working chamber A.
Tt will be seen that I have provided an im-

From the 51de of

T

‘Figs. 1, 2, and 3 of the drawings.

the air-blast chambers L 1..

‘ing pipes or flues N.
‘ated in the circulating-chambers K and ex-

waste gases from the working chamber are
utilized to economically heat to a high de-
gree the air from a cold-blast pipe, the hot

blast being delivered into the front part of

the working chamber to commingle with the
heat and gas passing over the bridge-wall.

/%

It 1s also necessary to feed hot air into the '

working chamber at intervals along the
length of the latter, and to the accomplish-
ment of this end in an economical manner

the rear wall of the farnace is built up to

provide the blast-heating chambers shown by
These

blast-heating chambers are provided in the
rear wall on opposite sides of the stack or
uptake, and eachchamberisdivided by heavy
metallic plates or fire-brick partitions k& k&'
into the central circulating-chamber K and
The circulat-
ing-chambers K are free or unobstructed by
pipes, flues, checker-work, or other heating
medium, and they are connected by intake-
passages K' with the working chamber A and
by outlet - passages K¢ with the uptake,
whereby a part of the waste heat and gases
from the working chamber are caused to pass
through the passages K’ into the chamber K
to circulate therein and heat up the said
chambers and to thence escape through the
passages K* into the uptake.

The cold blast is delivered by the valved
pipe M into the lower or blast chamber L,
and from thence is conducted to the upper
hot-air chamber L' through the metallic heat-
T'he pipesare notsitu-

posed to the direct aetlon of the highly-
heated gases from the working chamber; but

in order' to protect the large number of me-
tallic pipes or flues which are required to
‘properly conduct the blast from chamber L.
to chamber L', I embed the metallic pipes in

the walls of the chambers.
When the rear wall of the furnace is in the

course of erection, I build the brickwork
‘around the metallic pipes or flues to form a

protective casing for the same against the di-
rect action of the highly- heated gases. The
ends of the pipesor flues N are elbow-shaped

or bent to open into the blast-chamber L and
‘the hot-air chamber L/, and these embedded

pipes N are heated to such an extent as to
make the air hot as it passes throungh the

pipes from the chamber L to the chamber L',

In the side walls of the furnace, on opposite

sides of the working chamber A, are provided
the delivery pipes or flues O O, the rear ends
~of which are connected with or open into the
“hot-air chambers 1.,
O are provided on their inner sides with a |

T'hese pipes or flues O

number of perforations or passages o, which
extend inwardly through the furnace-walls

‘and: open into the working chamber A, so as

to discharge hot air therein at suitable inter-
vals along both sides of the furnace.
No claam is herein made to the structure of

proved heating arrangement in which the | a furnace in which the prehmmmy metal
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heating—chambers- are made elements in the | roof arched adj‘a.-cent to the stack or uptake

structure of the stack-wall, substantially as

represented by Figs. 5 and 6 of the drawings,

asthe same forms the subject-matter of a sep-

arate application filed by me on the 9th day

day of March, 1898, Serial No. 673,215.
Having thus fully deseribed my invention,

what I claim as new,

 Letters Patent, is—

10

1. In ametallurgical furnace, the combina-
tion with a working chamber having a bridee-
wall, and a stack or uptake, of isolated heat-
ing-chambers situated on the roof of said

working chamber, one heating-chamber lying

adjacenttothe uptake and the other arranged

- substantially over the bridge-wall, each heat-

20

30

ing-chamber containing within its walls a

“heating medium and said heating-chambers

communicating with the workin g chamber by
series of ports in the roof thereof, and a blast-
pipe connected to said heating-chambers, as
and for the purposes described. |

2. Ina metallurgical furnace, the combina-

tion with a stack or uptake, and a working

chamber having a bridge-wall, of heating-
chambers each divided by a transverse heat-

Ing medium into upper and lower compart-

ments and said lower compartments commu-
nicating directly with the working chamber
through series of ports in the roof thereof,

‘sald heating-chambers being arranged one

near the stack and the other substantially

. over the bridge-wall in the working chamber,

35

and a blast-pipe connected to the heating-

chambers to communicate with the upper
compartments thereof only, substantially as

-~ and for the purposes deseribed.

40

- sald working chamber, one adjacent to the

3. Inametallurgical furnace, the combinag-
tlon with a stack or uptake, and a working
chamber having a bridge-wall at one end, of
the heating-chambers situated on the roof of

- stack and the other substantially over the

45
- roof thereof, perforated metallic

&0

- or checker-work and also

.60

65

bridge-wall, and each communicating with
the working chamber through ports in the
plates ar-
ranged within said heating-chambers and
forming the heating mediums therein, and
blast-pipes connected to said heating-cham-
bers, as and for the purposes deseribed.

4. A furnace having its rear stack -wall
provided with a circulating - compartment
which is free from, or unobstructed by, pipes
. provided with a
blast-chamber and with a hot-air chamber,

combined with air-heating pipes embedded |
In the stack-wall adjacent to said chambers

and connected at their ends with the blast-
chamber and hot-air chamber, a working
chamber connected by a port to said cireu-
lating -compartment, an uptake communi-
cating with said circulating - compartment,

and off-bearing pipes or flues connected to

the upper hot-air comparitment, as and for
the purposes deseribed. | o
5. 'The combination, in a furnace, of the

and desire to secure by

and. provided in said arched portion with
transverse gas-ports, the uptake or stack, the -

heating-chamber over the arched part of the

roof and divided by a transverse partition
into two chambers, one of which -compart-
ments is connected with the working chamber

7‘?-

and the uptake and the other compartment -

forming an isolated blast- compartment, a

blast pipe or pipes connected to the blast-
compartment of said heating-chamber, and a
port. or neck between the uptake and the

lower compartment of the heating-chamber,

substantially as described. |

75

8o

6. Thecombination with astaek’of uptake,
and a working chamber, of the heatin g-cham-

ber divided into upper and lower compart-
ments, the ports in the roof of the working
chamber and connecting said working cham-

ber directly to the lower compartment of the
heating-chamber, a port or neck which con-

nects said lower compartment of the heating-
chamber with the stack or uptake, and blast-

pipes connected to the upper compartment

QO

of the heating-chamber, substantially as de-

scribed.

7. The combination with a working cham-

ber, and an uptake of a metallurgical fur-

nace, of the horizontally -divided heating-
chamber F, ports which connect one compart-
ment K’ of the heating-chamber with the

‘working chamber, a port or neck connecting
the stack and the compartment ¥’ of the heat-

ing-chamber, blast-pipes connected to theiso-

lated compartment E® of the heating-cham-

ber, another non-divided heating-chamber J

connected o the working chamber, and the .

95

100

blast-pipes between the two chambers F, J,

substantially as described. o
- 8. The combination with a working cham-

IO§{

berandan uptake, of a heating-chamber situ-

ated on the roof of the working chamber and

provided with a partition which divides said

chamber into two compartments, the lower of .

which compartments communicates direetly
by ports with the working chamber and the

110

stack,toinsure cireulation through said cham-

ber of the waste heat and gases on the way

from the working chamber to the stack, an- r1s |

named chamber and over the working cham-

other chambersituated at one side of the first-

ber, communicating directly therewith. by
ports in the roof of thesame, and a blast-pipe
connecting the upper compartment of the

chamber, substantially as described.

9. The combination with an uptake, aj:;_d a
working chamber, of the roof having the arch
K adjacent to said uptake and provided with

ports e which extend directly through the

arched portion of said roof, the heating-cham- -

ber I havingan intermediate partition which

divides the heating-chamber into upper and™
130

lower compartments, the said lower compart-

first-named chamber with said last-named

20

12 5'

ment being in a plane substantially horizon-
tally between the working chamber and the
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stack and commumcatmﬂ' with said chamber | nected to said first-named heating- chamber 16
and stack directly by the ports eand the neck, | substantially as described.

respectively, another chambersituated at one | In testimony whereof I affix my signature
side of the chamber F and on the roof of the | in presence of two witnesses.

5 working chamber communicating directly
| with th% latter through ports in sZid roof, a | WILLIAM STUBBLEBI\TD
‘hot-blast pipe connected to the upper com- Witnesses:
partment of the chamber I and with the other FRANK WENZEL,

heating-chamber, and a cold-blast pipe con- GEO. L. BAUM.
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