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UNITED STATES

PATENT OFFICE.

WILLIAM A. KONEMAN, OF CHICAGO, ILLINOIS.

BRICK-KILN.

SPECIFICATION forming part of Letters Patent No. 484,595, dated October 18, 1892,
Application filed May 8, 1891, Serial No, 392,098, (No model.)

To all whom it may concern:

Be it known thatI, WiLLIAM A. KONEMAN,
a citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented a new and useful Im-
provement in Brick-Kilns, of which the fol-
lowing is a specification.

The objects of my invention are to provide
a construction of brick-kiln whereby the di-

rection through the kiln of the hot produets |

of combustion employed for the burning may
be reversed at will to attain uniformity as to
the burning in the product; to economize in
fuel by exhausting the products of combustion
of practically all their available heat in the
burning operation of the kiln; to provide for
the drying of green brick in one kiln or por-
tion of the series of kilns preparatory to
burning them with the waste heat of the pro-
duects of combustion employed for burningin
another kiln or portion of the seriesof kilns;
to utilize the heat in a burned kiln for heat-
ing the air to be used in burning another
kiln, and generally to provide an improved
construetion of brick-kiln.

For carrying out my first-named object my
improved kiln may be single, but is divided
into two intercommunicating compartments

adapted to have the hot products of com--

bustion forced through them alternately and
periodically in reverse directions.

The accomplishment of my second object
requires at least two controllably intercom-
municating kilns to enable the waste hot pro-
duects of combustion from one to give up their
surplus heat to the contents of the other.

My third object presumes for its accom-
plishment the provision of at least three in-
tercommunicating kilns, including the two
already referred to in stating the requirement
for my second named object and a third to
contain brick in condition to require prep-
aration for the burning by drying them, for
which the waste hot products of combustion
from the second are utilized, being reduced
in temperature by abstraction of their heat
in the previous operations or by mixing them
with cold air to a degree adapting them to per-
form the drying function.

In the accompanying drawings, Figure 1 is
a broken perspective view of my improved

construction of multiple brick-kiln. Fig. 2
is a broken plan view of the same represent-
ing four of the kilns in the system. Figs. 3,
4, and 5 are sectional views taken, respect-
ively, on the lines 3 3,4 4, and 5 5 of Fig. 2
and viewed in the directions indicated by the
arrows. [Fig. 6is a section taken on the line
6 6 of Fig. 3 and viewed in the direction of
the arrows.

As represented, my improved kiln employs
fuel-gas as the fuel,though I donot wish to be
understood as limiting its use to any particu-
lar kind of fuel.

Whatever the number of kilns employed in
my system they all involve the same construc-
tion, so that description thereof with relation
to one will suffice to explain that of each,

Each kiln, (whether that denoted by A, A/,
A% or A3)) though it may involve any desired
form,is preferably of that illustrated—name-
ly, a rectangular oblong structure having an
arched roof or erown ¢, provided with several
ventilating and air-inlet chimneys r, adapted
to be closed by suitable caps (not shown) or
by inserting a plug (brick) into each. The
kiln is-divided into two compartments by a
fire-brick or other incombustible vertical par-
tition B, extending from the base of thestruct-
ure short of the erown, which is propped from
the partition by spaced brick z. (See Fig. 1.)
The floor C of the kiln is formed with pref-
erably rectangular piers p of fire-clay, placed
at suitable intervals on the bases of the com-
partments and disposed in a manner to pre-
sent their corners to each other and to the
course of the fuel, as clearly represented in
Fig. 6, thereby to reduce to the minimum
their obstruetion of the flow of the fuel fluids
passed through the kiln, as hereinafter de-
seribed. - The piers p form, as it were, an
open-work foundation of the floox, the sur-
face thereof being afforded by rectangular
fire-tile p’, having elongated vertical open-
ings throngh them and of which one is im-
posed on and supported by each of four ad-
jacent piers p, as indicated in Fig. 6. Upon
the floor C are piled to or about to the height
of the partition B the briek to be burned.
(Not shown.) At the opposite outer sides of
the base of the kiln and extending through-
out its length are flues o and o', (see Fig.
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6,) from which branch passages or ports o?
lead at intervals horizontally into the com-
partments at opposite sides of the partition
B below the floor C. The flues 0 and o’ are
surmounted by air-flues 0® and o% forming
branches of & main air-flue ¥, exténding hori-
zontally along the front side of the kiln and
provided with branch passages 0%, leading into
the kiln. As will be clear from the- draw-
ings, the members of the series of kilns being
side by side, with a space between each pair,
that space is oceupied by a conduit divided
longitudinally into two pairs of the said
flues—namely, the flues o 0’ for one kiln and
the flues 0® and o* for the adjacent one. In
front at the center of one end of the kiln is
a distributing-chamber D, widening laterally
toward its base and into a side - of the erown
n of which leads the pipe E for conveying
gaseous fuel. (Preferably fuel-gas from a
producer not shown.) From opposite sides of
the base of the chamber D flues m and m’
lead obliquely into the flues o and o’, respect-
ively. The chamber D is extended at the
front side thereof into a short conduit G, di-
vided longitudinally into three flues [, I/, and
2, one above the other, by diaphragms % and
%', the former having a vertical downward
extension v at its rear end, terminating near
the level of the diaphragin %', and the latter,
which reaches backward short of the dia-
phragm extension v, carrying at its extremity
a hinged valve k3 adjustable to extend ver-
tically. and form an obstruction across the
flue % as shown in Fig. 1, and also to extend
upward through and form an obstruction
across the flue /, thereby opening the flue 2,

H isa conduit extending horizontally along
the front of the kiln and divided lengthwise
by a horizontal diaphragm %° into flues ¢ and
4/, the lower of which leads to the stack, (not
shown,) while the upper one serves a purpose
only in connection with a series of kilns, which
is likewise the case with all but the flue I* of
the flues in the conduit G,the funection of the
others being hereinafter explained in deserib-
ing the manner of using the waste heat from
one kiln in another, upon which function the
reversing of the direction of the products of
combustion in one and the same kiln is not
dependent, that being capable of accomplish-
ment without such details. It may be here
stated, however, that the flues I’ and P lead,
respectively, into the flues ¢ and ¢/, and that
the flue/is on a higher plane than the conduit
‘H, but leads into the flue ¢ of the latter, its
cominunication - therewith, however, being
controllable through the medium of a verti-
cally-sliding valve w. "

“In.the chamber D is journaled a deflecting-
valve D’. '

As shown in Fig. 1, the fuel-supply pine E
opens into the erown 7 of the chamber D and
passes thence through the flies m and o or
through the flues m” and o’ into the kiln by
way of the side openings 0% whicheverof the
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said pairs of flues it enters for access to the
kiln, depending on the position of setting the
valve D’. Ifit be set as represented, the fuel-
gas will pass into the kiln at its base by way
of the flues m’ and o’, and on entering the
kiln' (tle vertically-adjustable slide-valves ¢
of the ports o’ and ¢’ of theair-inlet ports o° at
the sides of the kiln being previously raised
for the free passage) it encounters the air-
supply from the main air-flue ' and branch
flue o* and is ignited. For kindling the fuel
I provide any suitable means, such as an oil-
pipe s, leading from a hydrocarbon oil-sup-
ply (not shown) by its' branches to different
points of ignition, where the fire for the pur-
puse may be introduced through oblique
openings s’ (provided in both sides of the
kiln) at the side where the fuel-gas and air
enter the kiln. The burning fuel thus enters
between the piers of the floor C of one com-
partment of the kiln, passes upward through
the floor and pile of brick therein over the
partition B, and down through the pile of brick
in the adjacent chamber through the floor C,
ports ¢% and flues o, m, and I* (the latter be-
ing then unobstructed by the valve %% into
the flue ¢/, and theucs, if, 4s presupposed, the
burning be performed in a single kiln, directly
to the stack. As the intensity of the heat of
the products of combustion obviously less-
ens in their course toward the outlet side
of the kiln, unless otherwise provided against
there ‘would be lack of uniformity in the
burned produect, the brick nearerthe fuel-inlet
being betterburned than thosetoward the out-
let. This lack in uniformity I prevent by
periodically (say every hour or so) turning
the valve D’ to its opposite positions, thereby
alternately directing the products of combus-
tion into opposite sides of the base of the
kiln, and thus reversing their course through
the latter. This reversal may be produced
by means other than the valve D’. Hence I
do not limit my improvement theréto.

As hereinbefore mentioned, to secure all
the advantagesof myimproved kiln construe-
tion a series of controllably-intercommuni-
cating kilns is provided, asrepresented in the
drawings, and though two may be used at one

time with advantage in the way of economiz-

ingin fuel by using all or practically all of the
heat-units thereof, at least three in operation
at one time afford the greater advantage in
the respect stated. Thus while one kiln is
burning the waste heat therefrom may be
used in burning another, and from the latter
the still hot products of combustion, though
50 reduced in temperature as to be inade-
quate for burning, may be passed through a
kiln of green brick to dry them preparatory
to burning. If,as is intended and represent-
ed in Fig. 2, a fourth kiln be included in the
series, the one in which the burning is fin-
ished may be utilized to heat the air used in
burning another, and the arrangement illus-
trated is designed for that purpose.
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As already stated, all the kilnsinyolve the

- construetion of that hereinbefore described
* in detail, though it should be stated that the
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conduit H crosses and communicates with the
conduits G of the chambers D of all. Fur-
thermore, various controlling-valves require
description. In the fuel-supply pipe E, in
which the course of the fuel is indicated by
an arrow in Fig. 1, are dampers u, one being
provided at the farther side of each flue G
and controlled from the front side of the
crown 7 by a handle v’ on its projecting axis
to close the passage into the conduit G, in or-
der to allow the fuel-supply to pass by it or
open such passage by closing that in the pipe
E to permit the fuel-gas to enter the desired
said conduit G, and thence the particular kiln
Each kiln has erected
on its front portion a suitable frame I, (see
Fig. 1,) on which to suspend the cables sus-
taining various valves. Thus the slide-valve
w in each passage [ of an extension G is sus-
pended on a cable w’, carrying a counterbal-
ancing-weight w?® In the flue ¢ of the con-
duit H at the farther side of the upper flue
portion of each conduit G is a slide-valve h,
suspended from the frame I by a cable h',
carrying a counterbalancing - weight A% A

. cable ¢?, passes from an accessible position
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over guide-pulleys on the frame to and is
connected with the weighted end of a crank-
arm ¢’ on the axis g of the valve D’, said axis
also extending transversely through the air-
flue F, and carrying a damper therein open,
with the valve D’ in the position illustrated,
said axis also carrying a cross-head f? con-
nected from opposite ends by cables f? and

’, passing over guide-pulieys on the frame,
with slide-valves f at the outer ends of the
branch air-flues o and o* at opposite sides of
the kiln, and the valve k?*in the conduit Gis
controllable for setting it by a crank-arm ¢
on the protruding end of its axis.

The air-filue F need not extend lengthwise
beyond the ends of the front side of the series
of kilns, and the same is true of the upper
fiue 7 in the conduit H, while the lower flue
i’ extends to the stack and has a branch pas-

. sage @, extending along the side of the end
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kiln nearest the stack and back of the entire
series of kilns, as shown in Fig. 2, thus cross-
ing at the back of the kilns the branch flues
o0 and o, communication with which is con-
trolled through the medium of the vertical
slide-valves d. Iuthe branch flue ¢}, near its
junction with the main stack-flue i/, is a fan
K, and at said junction in the flue 1’ is a ver-
tical slide-valve 7%

To enable the operation to be understood,
it may be presumed that the burning of the
contents of the first Kiln A has been finished,
that the contents of -the kiln A’, having been
partly burned by the waste heat of the pro-
duets of combustion utilized in the first kiln,
are now being burned by an original supply
to it of fuel, that the contents of the third

‘ter the fluel.

kiln A2 are being partly or preparatorily
burned by the waste heat of the original pro-
ducts of combustion utilized in the second
kiln, that said produets of combustion are
passed thence, greatly reduced as to tempera-
ture, upward through the fourth kiln A% to
dry green brick therein, and thus prepare
them for burning, and that the air-supply is
furnished in a heated condition to the main
air-flue F by opening the chimneys in the
crown of the first kiln A, and by the draft
drawing air by way of said chimneys through
the hot kiln Aintothe flue F. Toaccomplish
this result, the valve D’ in the chamber D of
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the kiln A’ may be supposed to be set in the -

position of that of the kiln A? in Fig. 1.
Then the valves « in the gas-pipe E at the
kilns A® and A? will be down, there to close
the supply to the respective chambers D,
while that valve of the kiln A’ will be raised
to admit the gas to its chamber D and ob-
struct its passage beyond the same. The
gas will then pass through the flues m’ and
o’ of the kiln A’ into that kiln (where it is
ignited, as hereinbefore described) through
the open ports 0% theproduects of combustion
thence rising in the one compartment there-
in, passing overits partition B down the other
compartment out of the ports o® on that side
into the branch flues o and m and thence en-
tering the flue <. The valve % of the flue 7 at
the next kiln A? is then supposed to be down
(not raised, as shown in Fig. 1) and the valve
w thereof raised, the former to stop the pro-
ducts of combustion from passing the flue 7
of the kiln A? and the latter to admit them
therein, the valve k? in the respective conduit
G being then raised to obstruct the flue I’, so
that the products of combustion can only en-
From the latter the waste pro-
duets of combustion enter and pass through
the kiln A?in the same manner as they were
passed through the kiln A’, andthey exhaust
by way of the respective flueso, m, and I*into
the flue7’. Thence, if there isnogreen-brick
Kkiln to be dried, the succeeding valves h be-
ing raised, they may pass to the stack. If,
however, they are to be used for drying green
brick in the kiln A3, the final valve 7 is low-
ered, the valve 4° raised, and the fan K oper-
ated to draw and force the spent produects of
combustion into the flue # the valves d in
the flues o and o’ of the kiln A? being then
raised to permit the waste produets of com-
bustion toenter the said kiln by way of them
and the ports o% and pass upward through
the kiln and out of its ecrown at the venting-
chimneys r thereof.

At the start of the operation just described
the chimneys 7 in the first or burned kiln A
are open to enable air to be drawn through
that kiln and out of it by way of the portso®
and branch air-filues 0® and o*in a heated con-
dition into the main air-flue F, through which
it passes in the same direction as the gasinto
the kiln A’ through the flue 0® or ¢% as the
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case may be, (depending on the direction ‘of

entrance of the gas,) and the potts ¢f, the’

proper valve f being raised to admit it.
When the kiln A” has been burned, the oz-

der of burning isadvanced one kiln, the first

then being emptied of its cold and finished

. brick and-filled with green ones to be dried,
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25

and so on, successively completing the burn-
ing in each kiln throughout the series. The
proper seiting of the valves in each case will
from the foregoing' description be manifest
to those skilled in the art.

What I claim as new, and desire to secure
by Letters Patent, is— ‘

1. In combination, a brick-kiln ‘contain-
ing a partition B, dividing it into compart-
ments intercommunicating over the partition,
flues 0 and o at opposite sides of the base of
the kiln and communicating through ports
0* with the compartments, a distributing-
chamber D at the end of the kiln, flues m
and m’, leading from opposite sides of the
said chambers into the flues o and o’, an ex-
haust-flue leading from the chamber D and
common to all the other flues, a fuel-supply
conduit E, leading into the said chamber,

. and a valve D’ in the chamber between the
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flues m and m’ and adjustable to close either
at will to the fuel-supply, and thereby open
the other to the exbaust-flue, whereby the
course of the produets of combustion through
the kiln may bereversed, substantially as de-
seribed.

2. In a brick-kiln, the floor comprising
piersp, dispesed with their corners diagonally
opposing each other, with perforate ire-brick
imposed thereon, substantially as deseribed.

3. In combination, a’ brick-kiln  contain-
ing a partition B, dividing it into intercom-
municating compartments, each having its
floor formed with piers p, disposed with their
corners diagonally opposing each other and
perforate fire-brick imposed thereon, flues o
and o” at opposite sides of the base of the
kiln and communicating through ports o
with the compartments, a distributing-cham-
ber D between and communicating with said
flues, a fuel-supply conduit E, leading into
said chamber, and a valve D’ in the chamber
between the flues and adjustable to close
either to the fuel-supply, and thereby open
the other thereto, whereby the course of the
products of combustion through thekiln may
be reversed at will, substantially as described.

4. In combination, a series of ‘brick-kilns
having air-inlet openings and provided with
flues intercommunicating with them and with
the fuel-supply, and a main air-flue for the

kilns, communicating with the latter through

branch flues, whereby the air to be used ina

kiln to be burned may be introduced therein'

in a heated condition through a previously-
burned kiln into the main air-flue, substan-
tially as deseribed.

5. In combination, a series of brick-kilns
provided with vent-openings and each ‘con:

484,595

taining a partition dividing it into intercom-
municating compartments, fuel-fues commu-
nicating with the said compartments at op-
posite sides of the kiln and surmounted by
similarly-communieating branch air-flues, a
main air-flue for the kilns, into-which the
branch air-flues lead, a fuel-supply conduit
communicating with the said fuel-flues, and
a. valve between the fuel-supply conduit and
fuel-flues of each kiln and adjustable to re-
verse at will the fuel-supply to the kiln, sub-
stantially as and for the purpose set forth.

6. In combination, a series of briek-kilns,
each containing a partition B, dividing it into
intercommuniecating compartments, flues o
and o’ at opposite sides of each kiln and com-
munieating with the compartments therein,
a distributing-chamber D at one end of each
kiln, flues 7 and 7/, extending across the cham-
bers D, the flue ¢/, leading to the stack, fluss
land V', leading from each distributing:cham-
ber into the flue 4,and a flue % leading there-
from into the flue 7', fuel:supply conduit E,
controllably communicating with the cham-
bers D, a valve D’in eachsaid chamber, adjust-
able to direct the fuel-supply into either side
of the kiln at will, and valves for the several
flues, substantially as and for the purpose set
forth.

7. In combination, a series of brick-kilns
provided ‘with vent-openings and each con-
taining a partitionB; dividing it into inter-
cominunicating compartments, flues o0 and o’
at opposite sides of each kiln and communi-
cating with the compartments therein, a dis-
tributing-chamber D at one end of each kiln,
fines ¢ and 7', extending across the chambers
D, the flue ¢’,1eading to the stack, flues ] and
U, leading from -each distributing-chamber
into the flue 4, and a flue?, leading therefrom
into the flue ¢’ a branch flue 72, leading from
the flue ¢ across and ‘controllably communi-
cating with the flues 0 and o’ at the ends of
the kilns opposite those having the distribut-
ing-chambers, a fan K between the flues 7/
and %, a fuel-supply conduit E, controllably
communicating with the chambers D, a valve
D"in each said chamber, adjustable to direct
the fuel-supply into either side of the kiln at
will;and valves for the several flues, substan-
tially as and for the purpose set forth.

8. In combination, a series of brick-kilns
provided with vent-openings in their roofs
and each containing a partition B, dividing it
into intercommunicating compartments, flues
o and o’ at opposite sides of the base of each
kiln and leading into the said compartments
through ports 0% a main air-flue F for the sev-
eral kilns, having branch flues 0% and o4, sur-
mounting the flues 0 and o’ and leading into
said compartments through ports 0% a dis-
tributing-chamber D in front of each kiln,
having lateral flues m and m/, leading ob-
liquely into the flues 0 and ¢/, a foel-supply
conduit E, controllably communicating with

the chambers D, a valve D’ in each said cham-
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ber, adjustable to direet the fuel into either
flue m or m’ at will, an exhaust-flue 4’, com-
mon to all the kilns surmounted by a flue ¢/,
and having a branch flue 7, communicating
with the flues o and o’ at the rear of the se-
ries of kilns, a fan X between the flue <" and
branch flue ¢, flues [ and V/,leading from each
chamber D into the flue 7, and a flue %, lead-

ing therefrom into the flue ¢, and valves for |

controlling the several flue-passages at will, 1o
the whole being constructed and arranged to
operate substantially as and for the purpose
set forth.

WILLIAM A. KONEMAN.

- In presence of—
J. W. DRYENFORTH, * -
M. J. FROST.




