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To all whom it may CONCETTL |
Be it known that I, JoEN DRUECKER, 2 citi-
~zen of the United States residing in Chlcago
~ in the county of Cook and State of Illinois,
5 have invented anew and useful Impr ovement

in Kilns and Furnaces, of which the fo]lowmg '

18 a specification. -

-~ My invention relates to 1mpr0vements in .
furnaces and kilns for bur mng hme, cement
brick, &ec.

The Pprincipal olgect of the invention is to
produce a complete and perfect combustion of
the fuel and at the place where the heat is de-
. sired, and thus to effect a material saving in

15 the quantwy of fuel required in burning the
~ lime, brick, cement, &c., and to also provide |
~ means for contr ollmg or regul&tmg the degree
of heat and keeping the same at all tlmes un-
der the will of the operator.

These results I daccomplish, and herein my
invention consists, by first malltlfacturlng or
~ converting the coal or fuel into gas and then

10

20

conducbmg the same into a, qecondary OT Mix-

ing chamber or fire-box in the. kiln inthe 1m-
mediate vicinity of the place where the heat

. * 25
- 18 desired to be used, and where the gas is met

by a supply of hot air,which is conveyed from

beneath the grate of the gas-producer to this.
mixing- cha,mber so that the actual combus-
tion may be made to take place where the heat
is desired. To insure the intimaté comming-
- ling of the gas and hot-air.in this secondary
chamber and the complete combustion of the

- . former, the gas and hot-air passages are di-
35 vided and Subdlwded near their mouth or the
place where the gas and air are delivered into
this secondary eha,mber, and there these small

subdivided currents.of gas and air as they en- |

- ter the mixing-chamber meet each other at an
40 angle, so as to more thoroughly commingle
* the two. Dampers are armuged in both the
‘hot-air-supply passage and the gas-supply
passage, so that the supply of either to this
secondary or mixing chamber may be instantly
regulated and the degree of heat thus con-
trolled. By increasing the supply of air the
combusfion may be made to take place to a
- greater or less degree in the secondary mix-

ing-chamber, as may be desired. By dimin-

-work of the kiln surroundmg the retort C.

ber, D for the coal or fuel, provided with a

| ply of gas Bhe combustion may be. made to
take place to a greater or less extent, as may

be desired, in the retort of the kiln contmnmg
{ thestone, br ick, or other material to be burned,
baked, or heated

In the accompanying dmwmn‘s Whleh form

SR

“a part of this specification, and in which simi-

lar Jetters of reference indicate like parts, I

‘have illustrated my invention as applied to a

kiln for burning lime. The base or bottom of 6o
the lime-retort of the kiln thus illustrated is
inclined, so that the lime as 1t 18 formed by
the burnmg of the stone will fall down or au-
tomatically deliver itself when the door is
opened. The mouth of this inclined base or
chute projects or is arched over, S0 that a
wheelbarrow or other receptacle for the lime

may be run under said arch to receive the lime

as it falls from the inclined base of the retort.
In the drawings, Figure 1 is a central verti-

cal section through the secondary or mixing

chamber. Flg 2 1s a vertical section at rlght

.'70 |

z x. Fig. 3 is a section taken on the line 2" x
of Fig. 1 and Fig. 4 is a houzonta,l sectlon
taken on the line y y of Fig. 1. |

In the drawings, A 1eplesents the masonry'
forming the base of the kiln, and B the brick-

75_

The gas-producer consists of a simple cham- 8o

n*rate, d draft-passage or ash- -pan 4, door &,

-tuel-recewmn‘ hopper @, which is closed by a_

cap, df, and poker'~holes' &’, for stirring the
fires. The fuel-receiving hole or hopper @’ is
provided with the pwoted valve or dumper d°,
which is operated by the weighted lever &'. =
In supplying the coal or fuel to the chamber
or fire-box D, the cap d* is first removed. and
the fuel shovelecl into the h0pper d’, resting
upon the dumper @. The cap d'is then re. .
placed, when the.dumper 1s turned by the
Welghted lever d'; thus discharging the charge
of fuel into the ﬁre box D. DBy this means it
will be observed that the hopper @ is always 95

0 :O.

‘kept closed, thus preventing the gas in the

chamber D i'gnitjng or breaking into a flame.
E is the passage for conveying the gas from
the furnace or chamber D to the secondary |

50 ]Shll’lﬂ" the supply of zm' or increasing the Sup- | mlxmg recuperator or- reﬂ‘euera‘cor chambers 100




Sagelﬂ‘

o the masonry of the kiln; and is provided with |

o chambers I’ I by affording a erfs‘ersrfe; supply,
i whieh may be called upon when there 1s any

R T. Thisgas-passage I extends up through |

15 iece when 1t is desired to clean out the gas-pas- .

. L

pipes k£ or masonry, as may be preferred. The

air is supplied to the chamber d', below the

40 grate d, through the port £'. The air-passage

K is provided with a damper, *, having a

handle, £°. DBy means of this damper the sup-

ply of hot air to the secondary chambers I' I

may be always regulated. The air-passage K,

45 before it reaches the secondary chambers I' F,

is divided into a number of small passages, 0,

which alternate with the gas-passages a, so as

to divide the hot-air current into a number of

small currents and distribute them through-

50 out the secondary chamber :I' I, and at the

same time bring them in close proximity with

- the gas passages or currents. The air-pas-

sages b and gas-passages a are tormed by leav-

ing out alternate courses of the brick or ma-

55 sonry, and said passages alternate with each

- other and issue into the sécondary chambers

I* I through alternate ports @’ ', between the

inclined course of fire-bricks ¢, which serve to

deflect or incline the gas and air currents to-

60 ward each other, so as to cause the gas and

air to intimately mix together as they enter
the secondary chambers.

¢, ¢, and ¢’ are a series of ports leading from

~ the fire-boxes I into the retort or chamber C,

65 wherein the stone or material to be baked,

(:

S EEREEEEEE R R équectin:g from the interior wall of the kiln into: - ..+
0 H represents an opening closed by the cap

I

| iron plates i, which are provided with small 75

..................................

..........

and thus save the labor of shoveling or hand-
ling 1t. | | |

My invention may be applied not only to
kilns for burning lime, cement, brick, or other
analogous substances, but also to all kinds of
furnaces, boilers, and general firing, where a
steady or continuous fire is kept up from day
to day.

By converting the coal or fuel into gas in a
separate fire-box or gas-producer, and then
conveying the gas thus formed into a second-
ary mixing, regenerator, or recuperator cham-
ber, and subdividing the gas-current into a
number of small currents as it enters said sec-
ondary chamber, and causing the sameto there
meet and commingle with alternate hot-air
currents, the combustion is rendered absolute-
ly perfect and smokeless; and the heat pro-
duced at the point where it is desired, so that
more than one-half the fuel may be saved.

In the practical operation of my invention
as applied to a limekiln, I have found that
only about one-fourth of theamount of fuel re-
quired by the old kilns I have used is neces-
sary. It will be observed that by my inven-
tion none of the heat produced by the combus-
tion of the fuel is lost. The heat produced by
the partial combustion which takes place in

burned, or heated is contained. The lower set | the chamber D, where the gas is formed, is all

——
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20 o' At the same time the hot air heated in

‘25 ', the inclined fire-brick ¢ serving to deflect

50 retort C. If it should be desired to have the

55 receptacle for holding the material to be baked

il

utilized in heating the hot air and gas which
~are supplied to the secondary chambers F
I through the passages B and K and their
. branches a a and bb. - o

5 The operation of my invention is as follows:
The coal or fuel is first converted in the cham-
ber or fire-box D into gas, the draft of air ad-
mitted to said chamber through the grate be-

~ ing just sufficient to carry on the combustion
10 of the fuel to the point necessary to produce
~ gas and smoke, but without igniting the gas

- or causing Hame—that is to say, the chamber
D is kept at a red heat, fresh fuel being sup-
plied or the fire stirred, or the dampers ¢ or e

15 regulated whenever required to prevent flame
- orignition of the gas in the chamber D. The
gas thus produced passes up through the gas- |
passage B and its branches ¢, and issues into
tlge secondary chambers F ¥ through the ports
the chamber d', beneath the grate d, passes up
through the hot-air passage K and its branches

b and issues into the chambers F F through
the ports &, which alternate with the ports

the air and gas currents toward each other, so
that the air and gas become intimately mixed
in the chambers F' F. - Any desired extent of
combustion may be made to take place in the:
30 secondary chambers F' F by simply increasing
or diminishing the relative supply of air and
gas by means of the dampers%* and e; but or-
~dinarily I maintain the chambers F F at a
simple dark-red color. From the chambers
35 F F the intimately-mixed gas and air issue
through the ports ¢, ¢!, and ¢ into the retort
C, and up through the stone or material there-
In, wherein the complete and perfect combus-
tion of the gas takes place and the greatest
10 heat 1s produced, the same burning at a clear
- white heat and absolutely smokeless.

In the drawings, the air-passages K and b are
shown of the same size as the gas-passages It
and a, which is a suitable proportion if cold

45 air should be used; but with hot air, which it
18 preferable to use, the air-passages should be
from twiceé to thrice the capacity of the gas-
passages. By making the lower ports, ¢,
largest the greatest heat is-produced low in the

greatest heat up high in the retort, the upper
ports, ¢, should be the largest. =

I claim— -

1. The combination, in a kiln, of a4 retort or

or burned, with a gas producer or furnace, a

‘separate secondary chamber surrounding said

retort, and a passage for conducting the gas

from the gas-producer to the secondary cham-

60 ber, and an air-passage for conducting hot air

from the gas-producer to the secondary cham-
ber, substantially as specified.” o

2. The combination, in a kiln, of a retort,

with a- gas producer or furnace, a secondary

65 chamber surrounding said retort, and having

- portsleading intothe same, a gas-passage lead- |

‘as specified.,

ing from -said producer to said chamber and -
subdivided into a number of small passages or

branches, and an air-passage leading from said
gas-producer and subdivided into a number
of small passages or branches, substantially

4

3. The combination, in'a kiln, of a retort,

with a gas-producer, a secondary chamber

surrounding said retort, and having a series

of ports leading into said retort, and provided
~with a series of air and gas inlet ports dis-
tributed over its interior, of separate air and

gas passages connecting said air and gas inlet

ports with said gas-producer, and provided

with- dampers or valves for regulating and

70

75

30

controlling the supply of gas and air, as may - .

be required, substantially as specified.

4. The combination, in a kiln, with a retort,
U, of fire-box D, grate d, ash-pan @, gas-pas--
sage L, gas-reservoir (, valve g, for closing

said passage E between said reservoir and

fire-box, secondary chamber F, and air-pas-

sage K, leading into said secondary chamber
from the ash-pan &, said secondary chamber

F being provided with-a graduated series of

ports, ¢, ¢!, and ¢, the smaller. series of said
ports being arranged above the othets, sub-
stantially as specified. o

5. The combination, in a kiln, of a retort
or receptacle for holding the material to be

baked or burned, with a secondary mixing re-
cuperator or regenerator chamber surround-
ing said retort, and having a graduated series

of ports opening into said retort, and pro-
vided with a series of air and gasinlet ports
distributed over its interior, said air and gas
inlet ports being deflected toward each other

QO

95

100

at their mouths in pairs, a gas producer or

apparatus for converting the fuel into gas,
and air and gas passages connecting said air

stantially as specified. |

6. The combination, in a kiln, of a retort,
with a gas-producer, a secondary chamber
surrounding said retort, and having ports

‘opening into the same, and provided with a

series of air and gas inlet ports distributed

~over 1ts interior, separate air and gas passages

connecting said air and gas inlet ports with
sald gas-producer; said gas-passage being
provided with a supplemental gas-reservoir

for regulating and rendering uniform the sap-

ply of gas to said, secondary chamber, sub-
stantially as specified. -

7. The combination, ﬁrith. retort C, of sec-

ondary chambers I' F, surrounding said re-

105

‘and gas inlet ports with the gas-producer, sub-

110
115

120

tort, and provided-with ports ¢, ¢’ and ¢,

leading into said retort, and air-inlet ports ¥/,
and gas-inlet ports: ¢/, gas-producing chamber

or fire-box D, gas-passage E, provided with

damper e, and branches a, connecting said
| chambers F F with said fire-box D, ash-pan &,

and air-passage K, provided with damper &,
and branches b, connecting said ash-pan '
with said chambers F F, said air and gas

125

130

branch passages ¢ and 4 and inlet-ports ¢ and




) being arranged alternate with cach other,
substantially as specified.

S. The combination, with gas - producing
chamber or fire-box D and grate d, of tuel-

s hopper &, cap d', pivoted dumper d’, pro-

vided with lever d°, substantially as specified.

9. The combination of retort C with a gas-
producer, a secondary chamber surrounding
said retort, and provided with ports opening

1o into said retort, and air and gas inlet ports

| connected with said gas-producer by means
of separate air-passages and gas-passages, and
a door, P, at the bottom of said retort, through
which additional air may be admitted to said
retort, substantially as specified.
Chicago, Tllinois, August 10, 1883.
JOHN DRULCKER.
Witnesses:
T, EVERETT BROWN,
H. M. MUXNDAY.
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