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Application filed November 26, 1894, Serial No. 530,013, (No model.> -

To «ll whom Tt may concern:

Be it known that I, EDbwWARD C. HEGELER,
of La Salle, in the State of Iilinois, have in-
vented certain newand useful Improvements
in Metallurgical Plants,of which the following
1S 4 spec1ﬁcat10n

My invention reiates to plantis in vshwh &
oas-combustion chamber i8 used in conjunc-
tion with a gas-producer connected by a flue
with the combustion-chamber, so that the hot
uncooled gas from the producer may be con-
veyed by the flue to the combustion-chamber
to be burned in the same for creating the req-
uisite heat therein. The gas 1s produeed

from bituminous coal in the producer by fire

in the bottom, beneath which air 1s intro-
duced. The gas-flue is connected with the
top of the producer and leads directly there-
from tothe entrance of the combustion-cham-
ber, and the feeding and stoking openings are
placed in the top of the producer or above
the point where the air is introduced beneath
the fire. Tofurnish a uniform supply of uni-
formly rich gas without interruptionin plants
of thisclassisa desideratum.
be nnder a uniform pressure above baromet-
ric pressure at the entrance of the combus-

tion-chamber and shouild have an approxi-

mately uniform temperature, as much as 1s
practicable and without losing any of the
heat it has when produced. The coalis sub-
ject to baking and clinkering in'the producer
and requires frequent stoking to prevent the
dwindling of the gas beth in quantity and
quality. The feeding and stoking openings
of the producer must be kept closed in order
to obtain the pressure above barometric pres-
sure at the entrance of the combustion-cham-
ber. To make stoking and feeding possible,
the blast under the producer has to be inter-

rupted or reduced for that purpose, so that

the gasdoesnot drive through the feedingand
stoking openings toward the operator. Also
for clinkering the producer the blast has to
be interr upted bringing with it both a reduc-
tion of the pressure and quality of gas at the
enfrance to the combustion- chftmbet When

thus the feeding and stoking openings are
open, more or less alr will enter into them,
either burning the gas and producing a hlﬂ*h
temperature in the f_ras-ﬂue or, if the tempel a-
ture of the gas be below the ignition - point

The gasshould

on its contact with air, explosions in the gas-
flue are liable to result. Soot adhering to the
walls also forms in the gas-flue and obstructs
the draft. If much air enters at the feeding
and stoking openings, it is liable to burn, pro-
ducing tempm arily a high temperature in the
as-ﬂue

The object: of my improvements is to pro-
vide means in plants of this classwhereby an
approximate equilibrium between interior
pressure of the producer and the exterior baro-
metric pressure at the feeding and stoking

openings may be produced whenevel desued |

so that neither blowing out of gas nor draw-
ing in of air sufficient to cause bm ning in the
gas-flue will occur when said openings are un-
covered without interfering with the pressure
at the entrance of the combustion-chamber.
VWith this object attained the requisite stok-
ing and feeding to prevent dwindling of the
aas is made pmctw&ble and an appr oxunatel_}
umfm m movement of the gas toward the com-
bustion-chamber 1s Secured for any desired
period, together with an approximately uni-
form tempel ature in the gas-flue. I attain
the object and secure these results by the
means illustrated in the accompanying dl&W—
ings, in which—
quw L is a plan view of a plant embody-
ing my improvements. Fig. 2 is an enlarged
vertical section on the 11]216 2 2 of Fig. 1 look-
ing in the direction indicated by the ArTOWS.
I‘lﬂ' 3 is a detail showing a fragment of a ver-
tlcal section taken on the lme 3 & of Kig. 2.
Iig. 4 is a side elevation of the plant. FID‘
5 is a detail showing a fragment of an en-

larged longitudinal section of that part of the

gas- ﬂue In whu?,h a blower is located. Fig. 6
is a detail showing an enlarged transverse
vertical section thlouﬂ'h the gas-flue and
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blower, the section being located on the line

6 6 of Flﬂ‘ 4 and representing the part seen
by lookmn" in the direction indicated by the
arrows. I‘ln‘ 718 a detall showing a sectwn

.on the line 7 7 of Hig.

In the drawings, Adeswuates the combus-
tion-chamber, B the cgas-flue, and C a gas-
producer which comprises a battery of four
members.

The combustion-chamber, as hele ShOW]l
comprises a long low cha,mbel buailt upon the

95

I00Q.

ground and pr ovided with a series of separate
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with detachable spouts «,
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tetorts I, placed in each side and provided

wardly. The flue communicates with the
combustion-chamber at one end in the ordi-
nary way, so that the gas from the flue can
enter and pass through the space between
the retorts in the combustion-chamber, where

it is burned in the ordinary way for heating

the retorts the burned gases passing out at an
opening a’ in the top of said chamber, over
which a sheet-iron chimney ¢® is suspended
in a manner to allow air to enter it at the
bottom for producing a cooling effect in the
chimney. The opening o' may be more or

less closed for regulating the pressure in the
combustion-chamber by fire-clay bricks or
| passing through the hollow of the shafts and

~slabs a®, adapted to slide over the same.
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I introduce a rotary blower in the gas-flue :
between the gas-producer and combustion-
chamber for drawmo‘ the gas from the pro-
ducer and forcing it into the combustion-
The blowerisrun at uniform speed
and will produce a uniform movement of gas |
This automatically retards or
promotes movement in the producer, accord-
ingly as there is a tendency to produce more
The
blower in the gas-flue will therefore codper-:
ate with the blast beneath the fire to lessen
or promote the production of gas in accord-

chamber.

in the flue.

or less than the required amount of gas.

ance with the amount the blower takes away,
and when used with the means for increasing
or diminishing the draft-openings beneath
the fire, so as 1:0 admit more or less air, ac-

-cordmﬂ‘ly as there comes less or more than .

the amount taken away by the rotary blower,
the required equilibrium in the upper part of
the producer may readily be secured and

maintained while the feedinﬂ' and stoking

openings are uncovered. This result 18 pro-
duced by the conjoint action of the means
employed to simultaneously operate upon the
draftin the producer both above and beneath
the fire and at places in opposite directions
from the feeding and stoking openings.

The blower comprises wings B, supported
on the shafts B? which are extended trans-

versely through an enlarged part of the flue

adapted to the wings and supported in suit-
able bearings 6. The wings are operated in
unison by spur-wheels & on the shafts B2
One of the shafts is connected with suitable
gearings0?, adapted to be operated by a pulley
B3 upon which a belt from the power-shafting
1S to be applied. The blower thus placed in
the gas-flue between the producer and the
Gombustlon chamber is subjected to the heat
of the gas passing through the flue, but
through its use this heat becomes control-
lable, so as not to be destructive to the blower

_ itself, as stoking can be done at any time and

the irregularities causing the high tempera-
tures of the gas in the flue be overcome.
However, still further to secure the blower
against accidental high heats and for keeping

the shafts, spur- whee]s journals, and bear-

ings cool I make the shafts, B3* hollow along

projecting out-

that part which passes through the gas-flué
and projects forsome distance upon each side,
there being a partition ¢ midway of the hol-
low and the outer parts IB* being solid. At

the ends outside the flue said shafts have

o

slots or openings ¢’ communicating with the -~

hollow of the shafts. The wings are also
made hollow, and the openings ¢® in the

i5

shafts upon each side of the partition ¢ are

made to communicate with the hollow of the
wings. Hollow boxings D are placed upon
said shafts so as to cover the openings ¢’, and

a blast-pipe D’ is connected with said box--

ings, whereby a current of cold air or other

cooling fluid or liquids may be forced in at

80.'_- |

one side by an ordinary blower, (not shown,) "

out upon the 0pp081te side.
The wings of the blower rub or move rela-

tively to one another at the point of approxi-
mate contact, and thereby cleanse each other

of all accumualations of soot npon their adja-
cent faces, except to the extent of such small

90

increment as will make them fit more closely
together, which, being a non-conduector, wiil
tend to protect the blower by preventing its

absorption of heat from the gas.
- The soot accamulations upon the infterior

located will be subject to being forced out-
ward against the wall by the action of the
wings, and thus tend o produce objection-

able pressure upon or contact between the

wings and flue. To obviate any difficulty on

this account, I provide a yielding section or

95
of that part of the flue wheré the bloweris

100

part to the bottom and top of the flue where .‘

the blower is located, which as a safety-
valve will give way before any objectionable
pressure or contact is created in this way
and also in case of accidental -explosions.

105

Such safety-valve may be provided by form-

ing part of the arch E over the wings of
cross-bars ¢ lald suafficiently close to support
a layer composed of a mixture of clay and

IIO

coal-dust, which will be of sufficient weight

and strength to resist the gas-pressure and
yvet will yield to any outward pressure result-
ing from soot accumulations being forced

outward by the action of the wings of the

blower. The bottom part E' may be made of
a layer of similar composition supported on

a bed of dust ¢’ piled upon the floor under
120

the gas-flue. Such ylelding parts of the flue
will not only adapt it to utilize the soot ac-

wings in the flue, but will afford means of
easy access to the interior- of the flue fm
cleaning or repaitr.

The plOdHOBI‘ -chambers have their bettoms
contracted, as shown at F, so as to leave an
opening in the center. This opening is sur-

t15_ '

cumulations for maintaining a close fit of the

i2'5

rounded by a water-pipe /, which communi-
cates at both -ends with a tank, (not shown,)
so that the heating of the part surrounding
sald opening will cause a constant circulation
of water from the tank, and thereby prevent
the edges of the opening from burning out.

130
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Feeding and stoking openings G are provided |

at the top of the producer, with suitable cov-
ers G'. DBituminous coal fed in at the feed-
ing-openings as it is being gradually changed
into gas by fire in the bottom of the producer
will settle down and rest upon a hearth 11,
where the coked part of it is burned.

'The hearthisinclosed byside and end walls
H’, which are united at the bottom of the pro-
ducer-chamber, so as to form a blast-chamber
at each side of the coal on the hearth, into
which a blast may enter beneath the fire from
blowpipes /i, which have slide-valvesfor regu-
lating the blast. Said blast-chambers are pro-
vided with doors A/ for removing the clinkers
forming on the hearth.

A blast for the battery of producers may
be supplied from a common blowpipe I,
communicating with an ordinary blower (not
shown) and having branches I1° communiecat-
ing with the several blast-chambers, a slide-
valve i* being provided for simultaneously
regulating the blast-pressure in all of the
branches.
the separate members of the producer also
has a slide-valve /13, sothat the blast to each
member of the producer may be separately
diminished or cut off entirely.

Dy making the producer-chamber larger or
increasing the number of 1ts members SO as
to produee a more abundant supply of gas
with less motion in the producer the rarefied
column of air or gas inside the producer may
be made to furnish a sufficient dratt without
the aid of a blast beneath the fire, and in such
case the admission of air beneath the fire at
the bottom of the producer may be regulated
and made to cotperate with the blowerin the
flue to produce an approximate equilibrium
of interior and exterior pressure at the feed-
ing and stoking openings , as betore de-
scribed, so that there will he no objection-
able blowing out of gas or drawing in of the
air at the feeding and stoking openings when
open by clearing or more or less choking the
draft or clinkering openings with ashes,

Each member of the producer is connected
by means of a short flue I with a port I’ of
the gas-filne B, which port 1s controlled by a
valve 2, and also with a port I* of an escape-
chimney J, which latter portis controlled by
a slide-valve 7.

When the blower in the gas-flue is out of

repair, it is contemplated to provide a tempo- |

rary by-ﬂue around the blower, by means of
which the gas may be carried around the
blower while the repairing 1s being done.
The battery-producer in- such case may be
worked by means of the valves controlling the
communication of the several members with

the gas-flue and the escape-chimney, where-

by any single member of the producer may
be cut out during the feeding, stoking, and
clinkering thereof, the other members far-
nishing the supply of gas in the meanwhile,

the blast beneath thefirein the bottom thereot
beingof sufficient strength and being adapted

Kach of the branches leading to |

to be tumed on with increased forece at the
same time.

By means of the battery-producer and the

separate connection described of each of its

70

members with the gas-flue any of the mem- °

bers may be cut out of the battery-producer
while being stoked, fed, or repaired, the
others keeping up the supply in the mean-
while by means of increased blast or draft
applied to them in the manner described, and
upon the cutting out of any single member
the draft in the rest will be automatically
regulated by the rotary blower in the gas-
flue, as stated.

The temperature and consequent density of
the gas in the gas-flue may be kept uniform
by the regulation of the feeding, stoking, and

| draft beneath the fire in the manner de-

seribed, and in aid of such regulation py-

75

&0

rometers may be placed in the gas-flue and -

arranged to indicate changes of the tempera-
ture of the oas therein.

The invention is not limited to a battery of
gas-producers thus equipped with means for
controlling the pressure of gas in the top of
the several producer-chambers by the regu-
lation of pressure beneath and above the fire
therein and at places in opposite directions
from the feeding and stoking openings in
each, as a single member of such producer so
equipped constitutes practicable means for
the purpose; but the battery thus equipped
obviously constitutes the better means for
the purpose, because the regulation of the
blast beneath the fire in such case, though of
importance, would not be as important as in
the case of using but a single producer-
chamber.

What I claim 18—

1. Inametallurgical plant,the combination
with a combustion-chamber,of a gas-producer,
a gas-flue leading directly from the producer
to the combustion-chamber, and a blower in
the gas-flue directly intermediate the combus-

Q0

95

100

105

I10

tion-chamber and producer, whereby anequi-

librium of pressure of the gasin the producer
with the outer atmosphere may be produced
at the stoking-opening while the plant is in
operation, and the gas, as produced, may be
clelivered directly 1]:11:0 the combustion-cham-
beruncooled and under pressure, as specified.

2. A metallurgical plant comprising a com-
bustion-ehamber having a gas-escape open-
ing at one end, a gas-producer having feed-
ing and stoking openings and means for clos-

ing the same, and draft-openings beneath the

fire-box with means for regulating the dratft
thereto thereby to establish and mamtam an
equilibrium of pressure of the gas in the pro-

ducer with the outer atmosphefe at the feed-

ing and stoking openings, and to deliver gas
under pressure at the same, a flue directly
connecting the combustion-chamber and the
producer, and a blower in the flue intermedi-
ate of the combustion-chamber and the pro-
ducer for drawing gas from the producer and
foreing it uncooled and under pressure into

115

120

125
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less than the required amount of gas, and,

further, simultaneously operating upon the
draftin the producer both above and beneath
the fire and at points in opposite directions
from the feeding and stoking opemnﬂ's, sub-
stantially as deserlbed

3. A metallargical plant comprising a com- ;
bustion-chamber having a gas-escape open-
ing at one end and means for varying the
size of the opening whereby to regulate and . |
fix the pressure in the chamber, & D'as-pro-'
-ducer having feeding and StOklnﬂ‘ openings ;
and means for closmfr the same, and draft- .
openings beneath the ﬁre box with means for
regulating the draft thereto thereby to estab- .

hsh and maintain an equilibrium of pressure

of the gas in the producer with the outer at-
mosphere at the feeding and stoking 0pen-—=

630,885

the combustion-chanmiber, also, retarding or | ings, and to deliver gas under pressure at the
promoting movement in the producer accord-
ing as there is tendency to produce more or
| in the flue intermediate of the combustion-
chamber and the producer for drawing gas -
from the producer and forcing it uncooled

and under pressure. into the combustion-
chamber, also, retarding or promoting move-
39

same, a flue directly connecting the combus-
tion-chamber and the producer and a blower

2 5 '_:{.

| ment in the producer according as there is
tendency to produce more or less than the .
required amount of gas, and, further, simul-
taneously operating upon the draft in the
producer both above and beneath the fireand
at pointsin opposite directions from the feed-

ing and stoking openings, substantially as
described.

EDWARD C. HEGELER.

Witnesses: |
M. FRIEDMAN,
C. DRESTERWEG.
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