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Application filed August 27,1889, Serial No, 322,100, (No model.) |

To all whom vt may concern:

-' rear part of the bench and then forwardly to

Be it known that I, KERR M. MITCHELL, of | the front part, where the warmed alr escapes

St. Joseph, Buchanan county, State of Mis-
souri, have invented a certain new and use-

g ful Improvement in Gas-Retort Furnaces, of

which the following is a full, clear, and exact

description, reference being had tothe accom-
panying drawings, forming part of thisspeci-
fication. | |

This improvement relates to the style of
coal-gas generators having what are called

“regenerating furnaces,” in which the pri-

mary air-supply goes directly to the fire and

a secondary air-supply mixes with the gases

r5 above the fire. .

Figure Iisalongitudinal section at I1, Ifigs.
I and ITI. Fig.Ilisa horizontal section upon
two planes II IT, Fig. III. Fig. III is a trans-

verse section at III I1I, Fig. 11. |

20 In Fig. I is shown a truck which is used

when charging or discharging the bench of
retorts, but which forms no part of the pres-
ent invention. No novelty is claimed in the
arrangement of the retorts or position of the

25 furnace in the bench. -

1 is the brick-work of the bench.

2 is-a pit from which, if desired, the fur-
nace may be fed and which is in communi-
cation with the fire-chamber 3 by a way 4,

30 closed byadoorb. Thegrate-bars 6 areshown

removable and resting on round bearing bars
or rollers 7. -

At 8arehorizontal shelves extending across
the way or mouth 4, whose purpose 18 fo sus-

35 tain the fuel at that point when the fire is
made to extend from the grate-bars above the
level of the shelves, as is usual in this form
of furnace. Inthiscasethefuelisfed through
a mouth 9, closed by a cap or door 10.

- 11 is the arch or cover to the fire or furnace
chamber. The upper part of the fire-cham-
ber extends backward in an extension 5%

At 12 are a number of openings extending
through the top of the arch to the combustion-

45 chamber 13, in which the retorts 14 are sup-

‘ported in the usual manner by supports 15.

The primary currents of air for the support

- of the partial combustion which takes place
in the fire-chamber 3 enter atthe front of the

co bench through the mouth 16 into the flues 17,

~ which extend through the brick-work to the

10

40

into the fire-chamber through openings 18 at

the sides of the mouth 4. The secondary air- 55

currents enter mouth 19 in the front of the

| bench and pass through horizontal flues 20,

which extend through the brick-work to the
back part of the bench, and from that point
forwardly beneath the combustion-chamber. 6o
21 are a number of passages from the top ot
the inner part of the flues 20 into the com-
bustion-chamber 13. The openings 21 and

12 are in close proximity, so that the hot air
from the flue 20 is mingled with the products 65
of partial combustion from the fire and very
thorough combustion takes place, the flames
and heated gases filling the combustion-cham-
ber. The productsof combustion escape from
the lower part of the combustion-chamber 70
through a number of vertical pipes 22,which
traverse the flue 20 and discharge into flues
23, arranged directly under and parallel with
the air-flues 20, and lead to the smoke-stack
o4, These tubes 22 are secured in the top 75
and bottom walls of the flues 20-and are ar-
ranged inzigzag horizontal line, which causes
the air to come into very intimate contact

with their heated surfaces.

At 25 are seen vertical ribs projecting from 8o
the sides of the flue and forming deflectors,
causing the current-of air to take a devious
course in its passage through theflue, so that

all portions of it are brought in contact with

the hot pipes 22. These deflectors, it will be 83
seen, are forthis purpose arranged alternately
with each other on opposite sides of the fiue,
and thesaid pipes 22 are arranged alternately
with said deflectors on both sides of the flue

in a zigzag line, and thus form a sinuous pas- go
sage for the air entering the combustion-
chamber. These pipes 22, it will also be ob-.
served, are necessarily very thin, so as to af-
ford a minimum of resistance between the
heat passing through them and the airin flue 93
20, and owing to their thinness they are ar-
ranged vertically, as otherwise they would
hardly support their own weight, and also as
an incident to their thinness they are neces-
sarily removable to enable the ready inser- roo
tion of others when they become damaged,
which is very apt to occur. To enable the
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removal of these pipes 22, the setting-stones
22* are Slmply supported on upper ﬂenﬂes 208
on the pipes, while the latter are themselves

supported on the floor of the flue 20 by means

of lower flanges 232,
It will be obsel ved that the retort-chamber

13 has direct communication with the fire-box

- of the fmnace while the diseharge or smoke

IO

flue 23 has no commumeetlon w1th sald fire-
box excepting via the vertical tubes 22, which

latter lead from the chamber 13; d]ld on the

other hand it will be seen that the chamber

- 13 has no communication with the uptake or

stack excepting via the vertical tubes 22 and

smoke-flue 20, while the latter (the smoke-

flue) is d1reet1y connected to the uptake or
stack. Hence it will be understood that the

"Products of combustion, after having im-

- 20

pinged against the retorts in the ehembel 13,
will pass dewnﬁ ard through the Veltleeltubes
22, and thence along the flue 23 to the up-
take heating in their course the current of
air passing th rough the flue 20 and also heat-

ing to a eonmdereble demee the air passing

25

5‘0

35

through the flues 17.

The pit is shown open and having a mov--

able platform, as described and cla,lmed 1N My
application, S@I‘l&l No. 323,008, filed September

4, 1889; endIthelefere do not claim the same |

in this application.
I ¢laim as my invention-—
1. Fhe eombination, in a oas-generalor, of

- the combustion or 1etert chembel 13, a hem-

zontal flue 20, conducting air through the
body of the bench to the said combue‘rlen-

chamber, and the vertical tubes 22, extending |

- from the chamber 13 through the flue 20 te

40

the dlseha,rcre flue 23, said tubes 22 being re-
movably mserted in the upper and lower wells
of the flue 20 and having the supporting-
flanges 207, substantially as and for the pur-

- pose set; forth

2. The combination, in a gas-generator; of
the fire-chamber, the eombuetlon e*hember 13,
containing retorts and having communication
with s:zud fire-box, the horizontal air-flue 20

- ber, the uptake, a discharge-flue 23, the re-

50

movable tubes 22, a,xranﬂ*ed vertlea,lly 1n the

air-flue 20 and commumcetmw with chamber

13 and dlscherfre flue 23, Saui discharge-flue

- havingdirect comm umea‘uen with the um‘reke

55

but no commumeetlon with the ﬁle-chamber

except via the tubes 22, substantrel]y as set |
forth.

3. The combmetmn in a gas-generator, of |
the fire-chamber, the cembustwn ehambel 13, |
having the 0pe111n 08 12 threuo‘hout 1ts lenn*th

| leading tothe ﬁre chamber,the an-heatmﬂ*ﬂue |

20, with openings 21 leadmﬂ' to the eombus—

ver twelly and in'azigzag line along the ﬂue 20,
leading from the eombustlen ehember trans-
Versely through flue 20 to the said discharge-

flue, and the air-supply tubes 17, amann*ed

60

'-t10n ehambel the dlseharn*e flue 23, arranged -
lengthwise of flue 20, the tubes 22 arranged.

parallel with and adjacent to dlseha,rn‘e-ﬂue |

23, said discharge-flue 23 having no commu-

| meetlon with the fire-chamber except vio, the

tubes 22 and the eombustmn chember sub-
sta,lltlellv as set forth. |

4. In a gas-generator, ‘the combmatlen Wlthl
"the fire<chamberand cembustlon-ehamber, of

a longitudinal alr-ﬂue communicating with
the outer atmosphere and with said combus—

‘tion-chamber, a- longitudinal smoke-flue ar-
ranged dlreetly under and parallel with said

alr- ﬂue and being open and unobstructed
throughout its ent1re length, and vertieal cy-
11ndlleel pipes 22, extending from the eom-

bustion - chamber tlensversely through the
air-flue and opening in the smoke- ﬂue under
-said air-flue, said Smoke flue being connected
~directly with the uptake, but ha,vmw no ¢on-

nection with the fire-chamber exeept v the
tubes 22, substantially as set forth.,

5. Ineﬂ*a,s-ﬂ'eneletm the combination, with
“the fire- chember and cembustlon cha;mber of
~a horizontal air-supply tube leading to the
~combustion-chamber, a
‘under and parallel mth sald air-flue, Vertlcel-

‘pipes or flues 22, leading from the combus-

smoke-flue arran oad

tion-chamber end emptymﬂ* into said smoke-
lue and being arranged 1in a zigzag line

-throughout the leno*th of said alr-ﬂue and
| deﬂeeters pr OJeetmﬂ' laterally

from the srde
walls of the air-flue and but par tlally ACross

‘the latter and being arranged opposite every

alternate one of the salid ver t1ea1 flues, sub-
stantially as set forth. |

- 6. The combination, with the combustion-
chamber and fire- ehelnber of an air-flue lead-
1ng to said combustion- ehember a smoke-flue

| nnde1 said air-flue,; deflectors arran oed alter-
in communication Wlth the combustion-cham- |

nately with each other on epposate sides of

~sald air-flue, and vertical flues 22, arranged

alternately with said deflectors on both 81des

~of the air-flue and forming a zigzag line, said
flues 22 having commumeetlon with the com-
- bustion- ehamber and said smoke-flue, Sub*
- stantially as eet forth. |

KERR M. MITCIIELL

Witnesses:
JOHN H. FITZGERALD
D, II A. MCNEILL.
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