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To all whom tt may concer:
Be 1t known that I, LEO OTTO BOEING, of

Bad Nauheim, in the Grend Duchy of IIesse
and Ger man“Empn e, have invented Improve-

ments in Ring—Shaped Stoves or Stoves with
Chambers for the Burning of Fire-Brick, Mo-

salc Plates, Cement, Chalk, Bricks, and the

Like, of which the followmw 1S & Spemﬁcatlon *

reference being had therein to the accompa-
nying dlELWIIJU’&

This invention is an improved oven or kiln
of the type known in Germany as ‘‘ring und
kammer ofen;” and it consists in the novel

construction and combination of parts here-

1mafter desceribed and claimed,and illustrated
In the accompanying drawings, in which—
Figure 1 represents a longitudinal vertical

section through the kiln to one side of the

longitudinal center thereof. Itig.2is atrans-
verse section thereof. -Fig. 3 is a longitudi-
nal honzontel section upon the line z 7 of
Fig. 2.

As shown in the drawings, the kiln contains
eight chambers or ovens K, arranged four on
eaeh side of an intermediate longitudinel
smoke-flue a, which communicates at one end
with an enlarged chamber ¢', which in turn
opensinto the uptake M, and arranged within
chamber ¢ and the uptake are steam-boilers
Cand D, to which are respectively connected
the steam-pipes ¢ and d, which extend along
the flue ¢ and are eonneeted at their rear end
by pipes ¢'.

In each chamber K is a ﬂ'la,te R, below
which is a steam-jet £, that is supplled with
steam through pipes e, which are connected
or d, and these pipes e are led

that the steam will be superheated before it
escapes at the jets 7. The superheating of
the steam 1is effected by leading the tube e,
with nozzle 7, through the space through
which the hottest gases of the finished cham-
ber pass on the way to the under side of the
grate of the next chamber.

Each chamber K communicates with a,d—
Joining chambers K by means of passages ¢’
in the bottom of the division-walls ¢ between
the chambers, so that the heated gasesin one
chamber may be sucked into the next cham-
ber beneath the grate and forced upward

through the ﬂ'mtes thereln by means of the |

tween the chambers are passages /%, which
can be closed by valvesm. (Indicated in Fig.
2.) When these passages are open,obviously,
the productsof combustion can pass from one
chamber into another above the grates. ._

Extending under the series of chambers Ik
are the air-channels g. These channels ex-
tend in the direction of the normal draft and
may receive air at any suitable point, but
preferably under the chamber ¢, as indicated
by the arrow A’'in Fig. 1. These open chan-
nels g are covered, however, by a layer of fire-
bricks /i, which fmm the bottoms of the sev-

-eral ehambem, and the bricks are so arranged

that small passages /' are left between them
to permit the hot air and gases to circulate
into and through the passagesfrom and to the

jets /. In the top of the division-walls ¢ be-
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several chambers, and thus assist in support-

ing combustion in the kiln.

Below each partition-wall 71s a slide-valve
1, by which the air-channels can be closed an-
der and at any chamberdesired. These valves
are of any suitable construction, so that the
entire series of channels can be closed or
opened by simply moving the valve the width
of one channel. The channels g preferably
communicate at each end of the kiln, as indi-
cated in the drawings, so that the air and
gases can circulate therethrough under the
entire series of chambers. -

It will be obvious from' the foregoing de-
seription that, if desired, each chamber may
be fired separately,.or the products of com-
bustion can be passed successively through
two or more of the chambers, and thus the
oreatest heating effect realized, and by clos-
ing the passages k£ the products of combus-
tion can be compelled to descend and pass
through openingseor through passages 2’ into
channels g, or by openings in passages / the
products of combustion can pass along from
one chamber to the next above the grate.

Access can be had to the several chambers
through the openings J and to the ash-pits
through openings K', if desired. In practice
these openings are usually bricked - up when
the kiln-chambers are fired.

FFuel can be fed through the openings o
above the grate. |

It will be observed that the grates extend
entirely across the width of the chambers,
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and the superheated air and steam produced
by the heat of the waste gases or products of
combustion can be mtloduced beneath the
orate,where they commingleand passthrough
the fuel thereon. A mixture of hydloﬂ‘en
and carbonic oxid is thereby produced, which
burns with extreme heat and results in a
oreat saving of fuel.
ous divisions of the gases of combustion and
by means of strong dmfts of air great heat is
economically developed

While, if desired, the several chambers K
might each have a dir ect communication with
the flue a, yet when in operation such coms-
mum(,ﬂtlon should be closed and only the
last chamber (indicated by 8, Fig. 3) commu-
nicate with the flue ¢ by means of a pipe q,
Fig. 2. This causes the products of combus-
twn to circulate successively from the cham-
ber1through all of the chambers successively
to chamber 8.

The channels ¢ are not intended solely for
heating air, but are also utilized to conduct
the ploduets of combustion from one cham-
ber to the other when the passages & are
closed. Some of the heated gases generated
in the chambers will then pass into and
through the channels g, mixing with the air
therem and rise through the openings /i’ into

the succeeding chambms thus successively

heating them. If the channels are closed at
the end of any chamber by means of valves
i, the gases are compelled to rise up in the
said chdmbel and escape thence through the
openings % in the top of the partition 7 By
this arrangement of passages and valves hot
gases can be caused to circulate through the
ChELllle}lS in the most advantageous manner

to insure the proper treatment of the ar twles_

contained therein.
In Fig. 3 only afew of the bricks 7 are indi-
cated, so as to avoid obscuring the channels.
A “1‘ing and chamber oven” is a closed
kiln having a number of separate chambers
which are, however, connected together by
channels and passages, so that the products ot

combustion can be made to ¢irculate through

all the chambers successively. One of the
corner chambers & can, for example, be first
put into action. The articles to be treated
are placed on the bottom of this chamber,
fuel placed upon the grate and ignited, after
which the chamber is closed. The fire re-
ceives the necessary air from the neighboring
chamber, which is connected with the grate
by the channels ¢’. The grate covers the en-
tire width of the chamber, so that the articles
in the same are evenly treated by the hot
gases. The channels ¢ in the bottom of the
chamber draw off the gases, which escape
through the slots /' between the plates /.
In the side walls ¢ of the chambers openings
are provided at the top, which can be closed
by means of slides . The channels in the
bottom can be shut off by means of the slides
7. According as the slides are opened or
closed at the top or bottom the gases are con-

Because of the numer-
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ducted in the one direction or the other from
the grate R through the chamber and over
the entire width of the same.

70

~When one chamber has burned out and the

next chamber,filled with articles to be treated,

is to be put into action, the fire of said cham-

ber is ignited and the chamber closed, the
necessary air for the fire being taken from
the previous already-burned-out chamber.
This air is of course very hot and the steam
issuing from the nozzle beneath the grate
whleh produces the sucking action increases
the heat still further, so that a mixture of
hot air and steam 1s eJected from beneath the
orate. The steam is produced in boilers heat-
ed by the gases of combustion of the kiln.
The slides & and ¢ between the burned-out
chamberand that in action are closed ,whereas
the outlets % or 7 of the chamber itself are
opened, which assures a regular passage
either direct through the channels ¢ or
through the next chamber and by means of
the tube ¢ into the channel a, and finally into
the flue. 'The action of the kiln is continued
in this manner.

Having thus described my invention, what
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I tllelefme claim asnew, and desire to secure

by Letters Patent, is—

1. In a kiln, the combination of a series of
separate ehambers,- orates in each chamber,
a steam-jet below each grate, a boiler in the
outlet of the kiln, for producing steam by

- waste products of combustion, and pipes for

conducting steam from said boilers tothe jets,
and valved passages whereby communication
between the successive chambers can be reg-
ulated, substantially as described.

2. In a kiln, the combination of a series of
chambers and the channels underlying all of
the chambers, but communicating therewith
through openings in the floor of the cham-

bers, with a grate ineach ehamber, a passage

below the grate for connecting the chambers,
and the steam -jet below the grate, for the
purpose and substantially as described.

3. In a kiln, the combihation of the oppo-
site series of chambers, the continuous chan-
nels underlying all of said chambers, said
channels being covered Dby layers of fire-
bricks forming the bottoms of the chambers
and leaving passages between the edges of

the bricks whereby communication is had be-

tween the channels and several chambers,
and a valve below each chamber whereby the

| air-passages may be closed at and under any

one of the chambers, substantially as de-
scribed.

4. In a kiln, the combination of a series of
chambers separated by partitions having
valved passages at their tops, and channels
underlyingall of the chambers, butcommuni-
cating therewith through openings in the
floors of the chambers; with a grate in each

chamber, a passage below the grate for con-

necting the chambers, and a steam-—j et below
the grate, for the purpose and substantially

| as described.
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5. In a kiln, the combination of the oppo- |
site series of chambers, the channels under

sald chambers, said channels being covered
by layers of fire-bricks forming the bottoms

of the chambersandleaving passages between

the edges of the bricks whereby communica-
tion 18 had between the channels and the sev-
eral chambers; with the grates in said cham-
bers, and the valves below each chamber for
closing said channels, simultaneously at and
beneath any one of the chambers as desired,
substantially as described.

6. In a kiln, the combination of the series
of chambers, the grates therein, the steam-
jets below the grates, the passages connect-
ing .one chamber with the space below the
grate of the next chamber, and the valved
passages 1n the partition-walls between the
chambers; with pipes for conducting steam
to the jets below the grates, the series of air-
channels underlying the chambers, the fire-
brick flooring above said channels, and the
valves in said channels below the respective
chambers, substantially as described.

|

7. In a kiln, the combination of the series 23
of chambers, the grates therein extending
across the w1dth thereof the steam-jets be-
low the grates, the passages connecting one
chamber with the space below the ﬂ‘rate of
the next chamber, the valved passages in the
partition - walls between the chambers, the
steam - boller in the outlet-flue of the iln
heated by the products of combustion therein,
and pipes for conducting steam from said
boiler to the jets below the grates, said pipes
being so arranged within the walls of the kiln
as to be Supelheated the series of parallel
alr-channels underlymn* allthe chambers,and
the fire - brick flooring-above said channels,
and the valves in smd channels below the re-
spective chambers,substantially as desceribed.

In witness whereof I have hereunto set my
hand in presence of two witnesses.

LEO OTTO BOEING.
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Witnesses: |
JEAN GRUND,
ADOLF ALTMANN.
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