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To all whom it may concern:

Be it known that I, Nicaoras L. Heinz, of

- La Salle, in the county of Lasalle and State of

10

- 19

Ilinois, have invented certain new and use-
ful Improvements in Recuperative Spelter-
Furnaces, of which the following is a specifi-
cation. . | " o

My invention relates to spelter furnaces

having a retort chamber arranged over a re-.
cuperative furnace for heating the ingoing

air by means of the waste heat. =
Among the objects of my improvements
are, first, to provide means for equalizing the

pressure and 1mproving the continuity of
movement of the fire gases lengthwise in and

~ through a long retort chamber; second, to

20

‘chamber; and, t

‘provide an air heater immediately under the

retort chamber and connect it with the front
thereof by valved flues for furnishing and
regulating the supply of hot air in the retort

Irl)ird, to aiford facilities for
the proper conducting of the products of com-

~ bustion about a flue or chamber of the air

20

- which—

heater for heating the air passing therein

toward the retort chamber.

A further object is to provide the air heater -
with suitable openings for clé,a,ning. the flues

and passages through the same. - |
I attain these objects by the means illus-
trated in the accompanying drawings in

Figure 1 is a transverse, vertical section of

~ a'recuperative speltér furnace containing my
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__ fer to similar parts throughout the several -

o

invention, the seetion being taken at the
lime 1 1 of Fig. 2., Fig. 2 is a fragmentary

Fig. 1. Fig. 3 is a fragmentary horizontal
section taken on the line 3 3 of Fig. 1, show-
ing & plan view. - |

Similar signs marked on the drawings re-

views. ' o L
The retort chamber and recuperative
chamber or air heater are divided lengthwise

and centrally by a vertical wall 4, and sepa-
‘rated horizontally by heavy arches 5 with a

covering of cinder and top plates 52. At the

. place of the horizontal separation the verti-

, 5.__0

cal wall 4 is provided with a large horizontal
flue 4* whose upper part rises somewhat

above the bottom of the retort chamber and
~is provided with ports 4° at intervals along

- the entire length which open into the space

20

below the lowermost tier of retorts'6, on both

~ sides of the wall 4. At ope end of the retort

view partly in front elevation and partly in |
longitudinal section taken on the line 2 2 of |

—

chamber and close to the bottom, it 1s pro- .

vided with a large opening 7 on each side of
the wall 4. The flue 8 leading from a gas

producer (not shown) communicates with 6o

the retort chamber through the openings 7
and flue 4# by its ports 4°. The gas entering

through the opening 7 tends to rise in the re-

tort chamber and the pressure causes 1t to
travel horizontally through to the further
end of the chamber, which is provided with
an opening 7° on each side of the vertical
wall 4 for the letting out of the products of

combustion. As is ordinarily the case, the

gas introduced through an opening or open-

ings at the end of the retort chamber and
caused to pass through to the other end
meets with more or less resistance from the
retorts arranged across 1ts path. The flue 42

is closed at the further end so that all of the

oas entering into it must pass to the retort

chamber through the ports 4°. The tend--

ency.of the gas to rise in the retort chamber

and the obstruction to its horizontal move-

ment by the retorts, increase the pressure at

the entrance and at other places in the retort

chamber. This causes the gas to flow more
readilyin the flue 42 and to pass therein more
freely than in the retort chamber to the
places which offer the least resistance or
pressure. The pressure of gas in the retort
chamber is thus equalized throughout said
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chamber space and made to move more regu-

larly through the space between the retorts,
and by this means the first of the objects
above mentioned 1s attained. -

The part of the wall 4 which is below the
arches 5 is provided with a series of thin
arches 5 spanning the space between 1t and
the outer side walls 9 and extending along

| the entire length of the retort chamber, as

90
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seen in Fig. 2. The space between these

arches gradually increases from the bottom
upward. At opposite ends of said lower
part of wall 4 are provided openings 10
through said wall.

These are connected by
“vertical flues @ in said wall, so that the space
inclosed between the outer walls 9 and each

100

alternate pair of the arches 5° 1s connected

through openings 10 and flues @ and forms a

meandering flue or chamber which graduallv

Increases in transverse area from a point near
the bottom of the walls 9 to the arches 5.
Through the walls 9 an opening 10* 1s pro-
vided near the bottom and corresponding in

105
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size with the lowermost of the openings 10, =
through the wall 4. The openings 10* are -
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- beater with its valved flues, having ports of
~ uniform size, thus placed in the front of the |

25

. 1s attained. |

~side of the passage way marked “air’” on

35
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. as 1t becomes hotter and until it reaches said

85

60

side walls 112 of the retort chamber at suit-

bottom for regulating the amount of air ad-

10 1mmediately belovs said arches at the op-
~posite ends of the furnace, as seen in Ijg. 2.

under the topmost of the thin arches 5%

- the'indepéndent flues for the products of
60

2 - 808,409

for the admission of air to such meandering
flue or chamber which constitutes what I
have above denominated an air chamber or
heater immediately under the retort cham-
ber. | - L
A series of tile flues 11 are placed in the

able intervals, being arranged.opposite to the
ports 4° of the flue 42, and connected with
the air chambers immediately below the
arches-5. The tile flues are provided with
ports 11° .of uniform size for admitting air
from the air heater to the retort chamber.
They are also provided with valves 11¢ at the

mitted to them. The air being thus intro-
duced in the vertical planes occupied by the
ports 4"-alds in the maintenance of a uniform
pressure and movement of the gases through-
out all parts of the retort chamber. The air

furnace and at points in line with the gas
ports ‘of the flue 4* constitutes the means
whereby the secoad object mentioned above

The outlet -openjn&s 72 empty into down

flues 7> in the end walls 92 9 of the air heating |
~ chamber, which communicate with the alter-
30

nate spaces between the arches 5° and form a
continuous meandering passage way for the
products of combustion around on the out-

the drawings. The movements of the air
and the products of combustion in their re-

spective courses through the air heater arein |
- opposite directions as-indicated by arrows,

the air entering at the bottom and passing on
upward into the most enlarged parts of the
alr chambér immediately under the arches 5.
This air chamber is connected by the passages

The air entering at the bottom is permitted
to expand and caused to move onward slower

largest part of the air chamber; and the prod-
ucts of combustion passing from the retort
chamber enter the flue space immediately

which forms the bottom of said largest part
of the air chamber and thence passes en
downward about the air passage toward and
to the large flues 12 at the Dottom which
leads to a chimney (not shown). This con-
struction constitutes the means whereby the
third object is attained. It is distinguished
from the prior art, so far as known to me, by

combustion in the air heater being connected
at their upper part with the retort chamber
at the exit end and near the bottom through
the opening 7¢ and being gradually diminished
In cross-section arca from the top part to the
points where they connect with the. large |

| flues 12. These indépéndent-ﬁ flues are also

used 1n conjunction with. the air flue or cham-
ber connected by the transverse passages o
whereby a uniform pressure of the hot air
under the entire bottom of the retort cham-
ber is maintained. B |

70

Cleaning openings-13 (shown by dotted

lines Fig. 1) through the side walls 9 of the
air heater are provided at suitable intervals
along the length of the furnace. - They have

‘doors 13* for closing them. Through these -

openings a rake or_scraper may be intro-
duced for reaching all horizontal parts of the
interior of the air chamber and flues for the
products of combustion, for the purpose of
cleaning them of accumulated dust or soot.

All matters disclosed by the specification

75
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and drawings herein which are regarded as -

novel and patentable and which. are not
claimed herein are made the subject of

claims in a divisional application filed March

16, 1908, Serial No. 421,524,
What I claim. is— - R .
1.. The retort chamber having a longitudi-
nal division wall, a gas inlet opening and an

85

90

outlet opening at opposite ends, near the
chairber bottom and at each side of the di-

vision wall, a large horizontal flue in the di-

vision wall near the chamber bottom and

rovided with ports at intervals along its

95

ength and communicating with the space at
the bottom of said chamber on both sides,

and a gas supply flue having common con-
nection with the gas inlet openings and large
horizontal flue. | L

- 2. The retort chamber having 'a,'long”itudi—--

nal division.wall, & gas inlet opening and an

sion wall, a large horizontal flue in the divi-
sion wall near the chamber bottom and pro-

100

outlet opening at opposite ends; near the
chamber bottom and at each side of the divi-

105

vided with ports at intervals along its length -
and communicating with the space at the

| bottom of said chamber on both sides, and a

Fits suEply flue having common connection
with t

e gas inlet openings and large hori-
zontal flue, in combination with: an air heat-~
ing chamber placed under the same and hav-
1ng flue comnections therewith. L
3. The retort chamber having a longitudi-

nal division wall, a gas inlet-opening and an

outlet opening ‘at opposite ends near the bot-
tom at each side; a large horizontal flue near

the bottom and provided with ports at inter-

vals opening on each side of the division wall

into the bottom of the chamber space, and

alr Jlues in the front walls of the retort cham-

110 -
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ber and provided with uniform ports empty-

g mto the retort chamber. .~ - B

- 4. 'The retort chamber having a longitudi-
nal division wall, a gas inlet opening and an
outlet opening at opposite ends near the bot-
tom at each side, a large horizontal flue near
the bottom and provided with ports at inter

vals opening on each side of the division wall

125

130



~ into the bottom of the chamber

898,408

alr flues in the front walls of the retort cham-

‘ber and provided with uniform ports empty-

- ing into the retort chamber in combination

I5
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“near the bottom of the chamber
vided with ports at intervals along its length
-communicating with the chamber space be-

with an' air heater placed beneath the same

-and having flue connections therewith. -
5. In a spelter retort furnace tlie combina-

tion with a long horizontal retort chamber

provided with a gas inlet opening at one end

and an outlet opening at the other or further
end and having transversely. arranged re-
vorts, a large horizontal flue extended along
and pro-

low the retorts, #nd a gas supply flue hayving
common connection with the gas inlet open-
ing of the chamber and with said large hori-

_zontal flue.
20

6. In combination an air heating chamber
and a superimposed retort chamber having a

~ vertical, longitudinal division wall, the air
- heating chamber having alternate passages

for the escaping products-of combustion gnd
for the admission of air, and the retort cham-
ber having gas inlet openings at o posite
ends at each side of the division W&lip and a
horizontal flue with ports at intervals, #.gas
supply flue connected with the inlet openings
and with the horizontal flue, exit flues con-

nected with the outlet openings and with the

space, and |

passages tor the products of combustion in

the air heater, and air induction flues pro-

vided with ports in the front walls of the re-

tort chamber and connected with the air pas-

sagesof theair heating chamber immediately
be%ow the retort champber. |

7. In combination, an air heating chamber
arid a superimposed retort chamber having a

vertical longitudinal division wall, the air

heating chamber having alternate passages
tor the escaping products of combustion and
for the admission of air and cleaning' open-
ings through the side walls and the retort
chamber having gas inlet openings and outlet
openings at opposite ends at each side of the
division wall and a horizontal flue with ports
at intervals, a gas supply flue connected with
the inlet openings and with the horizontal

tlue, exit flues connected with the outlet

openings and with the passages for the prod-
ucts of combustion in the air heater and air
induction flues connected with the air pas-
sages of the air heating chamber immediately
below the retort chamber and with the retort

chamber by ports extended through its front

walls. |
NICHOLAS L. HEIN7Z.

Witnesses: H |
Rowr. C. WELTER,
C. N. Morrison.
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