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0SEF REULEAUX, OF WILKINSBURG, PENNSYLVANIA, ASSIGNOR TO
\1EXANDER LAUGHLIN, OF SEWICKLEY, PENNSYLVARLS.

AIR-HEATING APPARATUS FOR REVERBERATORY FURNACES.
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2PECIFICATION forming part of Letters Z_E’atent No. 742,740; dated Octobér 27, 1903.
Application filed May 29, 1803 Serial No. 159,334, (No model.) |

To «ll whom th may COnCorit. charge portion 3 extended over the gas-ports
Be it known that I, JOSEF REULEAUX, of | 4. The waste gases or products ot combus-
Wilkinsburg, in the county of Allegheny and | tion npon reaching the far or receiving end
State of Pennsylvania, have invented cer- | of the furnace pass downwardly into a cham- 55
¢ tain new and aseful Improvements 1n Air- | ber 5, extending the full width of the fur-
Heating Apparatus for Reverberatory Fur- | nace, and thence through conduits 6 to the
naces; and 1do hereby declare the following | other or discharge end of the furnace, where
to be a full, clear, and exact description of the | access is had to the stackor outlet-flue 7. 1t
invention, such as will enable others skilled {18 in the travel of the waste gases from this 6o

o in the art to which it appertains to make and | chamber o to the stack that the air which is
use the same. | drawn in through side poris 81nto chamber 8°
The primary object of this ‘nvention is to | is heated hefore it reaches the ports 9 for in-
~ insure the thorough preheating of air by the termingling with the gas entering the com-
waste gases of o reverberatory furnace by se- bustion-chamber through ports 4. 1t 18 in 65
15 curing the oreatest possible contact between | these conduits 6 and the arrangement forin-
the air and the surfaces heated by such waste suring the heating of the air thereby that
gases. - | my invention primarily resides. These con-
A further object isto sotform the conduits | duits are preferably made from refractory
through which the gas and air pass that they | material;butany other suitable material may 7¢
20 may be readily built up upon themselves | be employed. Tach conduit is composed of
without necessitating the employment of | & series of short sections set end to end, SO
headers or independent supports. as to form a eontinuous and uninterrupted
The invention will be hereinafter fully set | passage-way for the waste gases. In Cross-
forth, and particularly pointed out In the | section each of these conduit - sections 18 75
25 claims. | | preferably hexagonal, as shown in Figs. 2
In the accompanying drawings, Figure 1 | and 8; but their outer contours may be of any
ig g vertical longitudinal sectional view of a | other polygonal formation. In Fig. 51 have
continuous heating-furnace equipped with | shown these soctions as being square in eross-
my improvements. Fig. 218 a aross-section | section, and the same arrangement ig indi- 8o
30 on line 2 2, Fig. 1. Fig. 3 18 a similar view | cated on & slightly-larger scale in Fig. 6. The
on line 3 3, Fig. 1. TFig. 4 1s a horizontal | points of conjunction between the several
sectional view on line 4 4, ¥ig. 1. Tig. 5is a | sections making up a condult are surrounded
view similar to Fig. 3, bub illustrating a slight | by a saries of walls made up of smaller or
modification. Fig. 6 shows the same arrange- | shorter sections 10 of like material and of 35
35 ment on a larger scale. Fig. 7 shows a Sec- corresponding shape in cross-section. 1hese
ond modification with conduits set upright. | shorter sections must not only serve 1o retain
In the drawings I haveshown my improve- | the sections of the gas-conduits in place to
ment as applied 10 a continuous heating- | preserve their continuity, but also allow of -
furnace of the type smbraced by Reissued | the aninterrupted passage of theair. Forthis go
40 Letters Patentof the United States No.11,666, | reason they are made hollow, following the
dated May 31, 1893, 1o Alexander Laughlin oxact formation of the longer sections com-
and myself. Itistobe understood, however, posing the gas-conduits. Their flat surfaces
that the invention is not restricted to em- | fit snUZ against the flat surfaces of the longer
ployment in connection with any particular gections, which they surround, or against the 95
45 type of furnace, since it is applicable toany fAat surfaces of other short sections, present-
form wherein it is desirable or necessary to | ing, so to speak, a hollow wall or header act-
preheat the air that is to commingle with gas ing as a support for the gas-conduits ab the
before entering the combustion-chamber. same time allowing for the free passage of
Tn the form shown, 1 designates the com- | of theair. In this way the air is brought into 100
50 ‘bustion -chamber; 2, the longitudinally - ex- direct contact with the gag-condults at every
tonded supports, having the automatic dis- | polnt save at the joints between the sections,
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20

2

only by the thickness
The sev-

and there is removed
of the walls of the short sections.

eral walls or headers extend from the bottom

to the top and from side to side of chamber 82,

To deflect the air in a zigzag manner in its
travel through chamber 3%, I form solid walls
12, extending alternately downwardly from
the top and upwardly from the bottom of
suchchamberand arran ged suitable distances
apart, thereby foreing the air into contact
with all the gas-conduits. These walls are
made up of a series of solid short sections 13
of the same exterior contour as the sections
10 and the conduit-sections 9, and being pref-
erably arranged at the j oints between the
longer or conduit sections take the place of
an equal number of hollow short sections,

The air by the time it travels its course is
thoroughly heated and after passing through
the last series of joint-sections 10 rises from
between the gas-conduitsinto an uppercham-
ber 14, extending over the space between two
or more of said walls. From there it passes
Into the ports 9, which surround the gas-ports
4, and entering such ports thoroughly inter-
mingles with the gas before the
the combustion-chamber. Thusit will be seen

. that the greatest possible amount of direct,

30

35

40

45

tering the combustion-chamber.

contact between the air and the gas conduits
is secured, so that the greatest possible range

- of"heatis obtained for preheating the airin its
the point of .

travelfrom the air-inlet, ports to
commingling with the gas preliminary to en-
By making
the gas-conduits and the short alr-conduits
of the same exterior contour, at least at their
points of econtact, the entire series of conduits
is self-supporting and

substantially direct contact with the gas-con-
duits at every point. The same advantage is
present in the make-up of the deflector or
solid walls, the only difference in the short
sections composing the latter bein g that they
are solid instead of hollow, like those through
which the air is intended to pass. For many
reasons the conduit-sections are of uniform
formation throughout their lengths. It is
only essential, however, that the uniformity
of angularity be observed at the ends. In
Fig. 7 I have shown the conduits set upright,
with angular cone-like ends 15, the surround-

Ing short sections or alr-conduits 16 being of |

double truncated-cone formation.

55

60

65

I claim as my invéntion—

1. In a reverberatory furnace, a series of

conduits through which the waste gas passes
In its travel to the smoke stack or outlet, and

‘hollow shortersections surroy nding and sup-

porting such conduits, which latter and the
shorter sections have corresponding exterior
engaging surfaces, as set forth. |

2. In a reverberatory furnace, a series of
condunits through which the waste gas passes

in its travel to the smoke stack or outlet, such

conduits being made up of short sections ar-

ranged end to end, and a series of shorter sec-
former sections at

tions surrounding the

[ their meeting

ing of the same peripheral

latter enters

the air is brought into

742,740

joints, the second series being
of the same peripheral contour as the first se-
ries, as-set forth. | |

5. In a reverberatory furnace, a series of

conduits through which the waste

gas passes
In its travel to the smoke stack or outlet, such

conduits being made up of short sections, ar-

ranged end to end, and a series of shorter sec-

| tions surrounding the former sections at

their meeting joints, such shorter sections be-
contour as the said

conduit-sections, both series of sections being

of polygonal formation in cross-section, asand

for the purpose set forth. |
4. Thearrangement of gasand air conduits
herein described, com prising a series of gas-

conduits made up of sections arranged end to
end, and a series of walls composed of a sec-

ond series of shorter sections built u p around
the former sections at the joints thereof and
of the same peripheral contour as sald con-
duit-sections, all the sections being of polyg-
onal formation in Cross-section, as set forth.

5. The arrangement of gas and air conduits
herein described comprising a series of spaced-
apart gas-conduits made up
of sections arranged end to end and of polyge-

onal formation in cross-section, a second se-

ries of shorter conduit-sections surrounding
the several gas-conduits at the joints of the
sections thereof, and forming air-econduits
paralleling the gas-cond uits, such shorter sec-
tions being of polygonal formation In Ccross-
sectlon corresponding to the formation of the

-§as-conduit sections, as set, forth.

75

80

each of g serieg

95

ICO

6. The combination with a reverberatory -

furnace having at one end a smoke-stack and
at the other end a chamber for the waste gas,

-and side air-inletg, of a series of gas-conduits

forming communication between said cham-
ber and stack, said conduits being of polyg-
onal formation in cross-section, and a series
of spaced-apart headers composed of short
hollow sections surroundin gsald gas-conduits
and also of polygonal formation in Cross-sec-
tion corresponding to the formation of the
gas-conduits,the air being free to passthrough
said short sections, as set forth.

/. The combination with a reverberatory
furnace having at one end 1 smoke-stack and
at the other end a chamber for the waste gas,
and side air-inlets, of a series of spaced-apart
gas-conduitsforming communication between
fald chamber and stack, said conduits being
of polygonal formation in cross-gection, and g,
series of spaced-apart deflector-walls interme-
diate said air-inlets and the stack, said walls
being made up of a series of hollow and solid
sections of polygonal formation in Cross-sec-
tion corresponding to the formation of the
gas-conduits, as set forth. | |

8. The combination with a reverberatory
furnace having at one end g, smoke-stack and
ab the other end a chamber for the waste gas,
and side air-inlets, of a series of gas-conduits
forming communication between said cham-
ber and stack, such conduits being composed

103
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742,740 S - 3

of short sections set ond to end and of polyg- spaced-apart gas-conduits extending through
onal formation in eross-section, a series of | said air-chamber and forming communication
walls intermediate the air - inlets and the | betweel said waste - gas chamber and the

stack, such walls being made up ot short sec- | stack, & series of spaced-apart walls extend-

g tions surrounding the cas-condult sections at | ing from the bottom to top of said air-cham- 40
the joints thereof, and of the same polygonal | ber, and having each & sories of hollow sec-
formation as the latter, such short sections tions for the passago of air therethrough, and
being hollow for the passage of air there- | an air-chamber extending over the spaces be-
through, and an qir-chamber 1nto which the | tween SOM© of the walls and into which the

10 heated air 18 discharged betore entering the | air onters from such spaces, a3 get forth. 45
furnace, as set forth. | | 11. The combination with a reverberatory
9. The combination with a reverberatory | furnace having atone end a smoke-stack and
furnace having at one end o smoke-stack and | at the other end a chamber for the waste
at the.other end a chamber for the waste gas, gases, and an air-chamber intermediate said
15 and side air-inlets, of a series oi sas-conduits | latter chamber and smoke-stack, of a seriesof 50
forming communication between said cham- spaced-apart gas-conduits oxtending through
ber and stack, such conduits being composed | said air-chamber forming communication be-
of short sections set end 10 end and of polyg- | tween said waste-gas chamber and the stack,
onal formation in oross-section, a series of | said conduits being of polygonal formationin
.o walls intermediate the air - inlets and the. cross-section, a series of spaced-apart walls 55
stack, such walls being made up of short see- | extending from the bottom to top of said alr-
tions surrounding the ga,s-.conduit sections at | chamber and having each a geries of hollow
the joints thereof, and of the same polygonal sections for the passazc of air, such latter
formation as the latter, SOmMo of the short sec- | sectlons being of the same polygonal forma-
25 tions of cortain walls thereof being solid | tion as the gas-conduits, and an air-chamber 60
while the others of such short sections are oxtending over the spaces between some Of
hollow for the passage of air therethrough, said walls and into which the air enters from
and an air-chamber into which the heated air such spaces, as sel forth.

is discharged betore entering the furnace, as "Ipn testimony whereot 1 have signed this
30 set forth. ‘specification in the presence of two subserib- 65

10. The cOmbination with a reverberatory ing witnesses. |
' | 7OSEF REULEAUX.

furnace having at one end a smoke-stack and |
at the other end a chamber for the waste Witnesses: .
gases, and an air-chamber intermediate said | THOMAS DURANT,
35 latter chamber and smoke-stack, ot aseriesof | FrANCIS S. MAGUIRE.

—




	Drawings
	Front Page
	Specification
	Claims

