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Fig. 1. :
- the flues along the tops of the side walls of
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SPEGIFICATION tormmg pmt of Letters Pa,tent No. 534, 509 da.ted Februaa.y 19,1895,
Apphoatlnn filed Maroh 9,1894, Serru No. 502, 966. (No mudel }

To all whom it may concern.:

Beit known that I, CARL F. KAUL, a citizen
of the United States, residing at Madison, in
the county of Madison and State of N ebraska,
have invented certain new and useful Im-
provements in Kilns; and I do hereby de-
clare the following to be a full, clear,and ex-
act description of the mventlon such ag will
enable others skilled in the art t0 which it ap-
pertains to make and use the same. |

This invention relates to brick kilns and
consists in certain improvements on the con-

structions described in Ietters Patent Nos.

436,972 and 507,274, formerly issued to me.
In the accompanying drawings—Figure 1
represents a sectional plan view of a kiln pro-
vided with my improvements, the section be-
ing taken justabove the floorline of the kiln.
Fig. 2 18 a section taken on line x—zx of Fig.
1. TFig. 3 1s a section taken on line z—z of
FFig. 4 illustrates in section one of

the kiln. Fig, 5 illustrates horizontal Aues
at the tops of walls. Iig. 6 is a vertical sec-
tion of the front part of the kiln taken on line
y—y of Ifig. 1. Fig. 7 shows a modification
in the construction of the upper part of the
kiln. Fig. 8 1llustrates the rear wall of the
kiln in vertical section. Fig. 9 is a vertical,
transverse section, taken thmuﬂ*h two oppo-
site side-furnaces and grooves in the arched
top of the kiln. Fig. 10 is a plan view of a
part of the kiln, ShOWII]ﬂ' flues extendmﬂ‘ to

~ the Smoke—stack
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The kiln building may be constmeted partlv
on curved and partly on straight lines as
shown in Fig. 1,the front wall A being at one
end of the %tructure, the rear wall B at the
opposite end, and the side walls C extending
from the front to the rear end of the klll]
Doors D are made at intervals in the side
walls for access to the interior. Farnaces a
are located in the front wall of the kiln, the
agrates of sald furnaces being on the same
plane with the floor of the brick compartment
which is continuwous and extends from the
front to the rear end of the building. |

A’ indicates a main, underﬂ'round flue ex-
tending along under the center line of the
brick cha,mber nearly from end to end, said
flue being divided permanently into sections
as indicated by 0. The sections of main flue

A’ are severally connected by underground
flues E with a chamber F which is built
around the smoke stack for the purpose here-
inafter stated. ~

In rear of the front wall A of the kiln, is an
inner wall G which has openings therem
which are on lines with the furnaces a, for the

rearward passage of fire from said furnaees
‘to the interior of the kiln:

or open spaces, between the walls A and @G,
extend upward from the floor line and are
connected with the interior by openings e.
Ash pits 7 are located under the grates of the
furnaces a. The flues d are connected later-

bars of furnaces Gy by apertures g, from which

short, passages ¢’ ettend down to the under-

ground flue d’.
Furnaces c are loeated at intervals in the
side walls of the kiln below the plane of the
floor and extend inward nearly to the center
line of the floor.

extending inward the same distance as the
furnaces. The slots ¢’ may be lined with fire

Vertical flues d,-

_ Over these mward exten-
sions of the furnaces ¢ are slots ¢’ in the floor

55

6c

.ally somewhat above the plane of the grate

70
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brick, and the said slots may be braced by fire -

bricks placed across them at different points
flush with the floor, as seen at £in Fig. 2.

Fire passages ¢’ are formed in and along

the side walls of the kiln, each of said pas-
sages being over and connecting with a fur-
nace ¢, as shown. On the same vertical
plane with the fire passages ¢’ are grooves. ¢?
formed in an arch I which partly forms the
top of the kiln, said grooves extending from

‘points near the center of sald arch, in oppo-

site directions, to the fire passages, so that
the fire from the furna,(,e_s ¢ passes upward

S0

Q9

through passages ¢’ and in and along said

grooves to the top, and also through the slots
¢’ in the floor to the interior of the kiln.

Draft holes 72 are made in the floor of the
kiln connecting opposite parts of the interior
of the Kkiln w1th the underground flue A’ by
branch flues 2" which- extend in opp051te d1-
rections from flue A’.

Branch flues 22, under the floor of the klln
connect with the flue A’ at opposite sides of
said flue, and with opp051te flunes A" in the op-
posite walls, said flues A’ connecting with the
interior. Dampers m serve to open or close
the passages from flues i/ to branch flues 7.
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Apertures m’ in the floor of the kiln con- | opened and the accumulated smoke in parts

nect the interior with the opposite branch
flues 7, a part of said apertures being at one

side of the center line of the floor and a part

at the other side.

Openings /c are made in the side walls and
are provided with removable covers for ac-
cess fo the dampers m to open or close them.
During operation, the openings £k are to be
closed air-tight which may be effected by any
suitable means. |

The top of the kiln, partly formed by the

arch I, is provided with apertures or short

flues n, arranged in rows across the top and
provided with removable covers n’.

Oindicateshorizontal flues extending along
the tops of the side walls of the kiln and con-
nected with theinteriorof the kiln by vertical
flues 0o’ in the side walls. The flues O have
openings made in them at intervals, which
openings may be closed by removable covers
0%, and the passages from flues o’ to flues O
may be closed by covers or removable dam-
pers p. See Kig, 4.

g indicates removable flues which are con-
structed to extend about half way across the
top of the kiln and cover and connect with

one half of alineof thefluesninthe topofthe |

kiln and an opening in one of the flues O.
‘When the removable flues ¢ are in position
connecting with flues O, o’ and n, the draft
from the interior is npward and to the flues
O, and from thence onward in saic flues O;
and when flues ¢ areremoved to be placed on
other parts of the top, as the operation of the
kiln progresses, the flues 7 and the openings
in flues O are closed by the removable covers
n’ and 0% the passage from flues 0" to flues O
being also closed by the damper p.

L. indicates a series of flues which connect
with the flue O, which is at the top of the in-
ward wall of the kiln, and, extending toward

the smoke stack, connect with vertical flues M

which extend downward and connect with the
chamber F which surrounds the smoke-stack.
1/ indicates flues similar to flues L, except

the former connect with flue O, on the outer

wall of the kiln and extend across the top of
the kiln toward the smoke-stack and connect
with vertical flues M’ which extend down-
ward and connect with the chamber K. Slide
dampers %, ¢ are placed in flues M, M’, to regu-
late the draft.

The flues O, on the walls of the kiln, extend
around the kiln, nearly from end to end, and
may be divided into sections, a division of sec-
tions being indicated at 7, in Fig. 5, each sec-

tion of said flues O, having independent con- |

nection with the interior of the kiln and also,
through flues L, L, with the smoke stack.
One or more dampers 7" may be hung in
each section of flues O, said dampers being
intended for use especially when fuel is used
which produces a great deal of smoke, which
is the case when some kinds of coal are used.
When the kiln is charged with fuel from time

to time during operation, the dampers 7', are | struction of the kiln, the top cover, provided

0 arein the

of the kilu, where firing has been going on,
is either consumed or discharged in a short
time when the dampers may be closed and re-
main closed until another charge of fuel is
madle.

Several dampersin each section of aflue O,
may be operated at once by means of a rod s,
said rod having a crank connection with the
shaft of each damper.

K indicates the smoke-stack, the base of
which is a little below.the floor line of the
chamber F. Opposite openings J are made
in the stack at its base, and sunken portions
Aoor of said chamber,oneat each
opening J for the passage of draft.

N indicates a furnace placed in the cham-
ber F and connecting at its rear end with the
flue of the smoke-stack, and a flue % extends
down within the stack toward the base or
floor. In the topof thefurnace N, isan open-

“ing which may be closed by a damper s’, and

a damper s*is placed in the flue w. When
the damper s* is closed, the damper s" being

open, the draft passes up from the furnace

directly into the chamber If, heating said
chamber about the smoke-stack; and when
the damper s’ is closed and the damper s°is
open, the blast from the furnace is thrown
through the flue 2t into the stack. 'T'hus the
heavy air and draft will go to the floor of
chamber F, and the heat and smoke will rise
to the upper part of said chamber and the
smoke, to quite an extent, will be consumed.

In the rear wall B are flues »’, p*which con-
nect with an underground flue w’, along said
wall. The flues p” extend nearly to the top
of the kiln and are then turned to connect
with the interior, and flues p? extend abont
half way to the top and-are then turned to
the interior of the kiln. (See Fig. 8.) The
flues p’, p* are provided with dampers «° for
regulating the draft through them.

Across the kiln in the rear wall I3, 18 a row
of flues p3 which connect the interior with
an underground flue w® which connects with
2 flae P, which extends across from the rear
end to the front end of the kiln and connects
with the flue d’. The underground flue w’
also connects with flue P. An underground
flue b’ connects with the underground flue P
and extends along the front wall A of the kiln
and connects with the ash-pitsunder the fur-
naces a for draft from the rear end to the fur-
naces in the front end of the kiln.

Sindicates an underground flue connected
with the flue P and extending therefrom to
the chamber F. When thedamper 7, of the

flue S is closed, the dampers 2% 7% of flues

b’ and d’ are opened and the draft passes
through flue P, from the rear end of the kiln
to the front end; and when the damper % of
flue Sis open, the dampers 73 7* are closed and
the draft passes from flue P, through flue 5,
to the chamber F and to the smoke-stack.
In Fig. 7, amodification is shown in the con-
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with _s'hhort.ﬂl:ies 1, being made removablé and |

to extend straight across the kiln, and the
horizontal flues 2, in the tops of the side walls,
being located on the tops of said walls and
having horizontal flues, 3 and 4, connecting
with flues 2 and extending inward toward the
smoke-stack in asimilar manner with flues L,
L/, shown in Fig. 2. Straight grooves 5 are
made in the inner sides of the side walls and
exltend upward to short flues in the top of the
kiln. |

From the upper part of the chamber F
which surrounds the smoke-stack extends a
suction pipe a’, to a fan-blower a7, these be-
ing indiecated in broken lines in Fig. 2. A
force pipe o® extends from said fan-blower
down to a main pipe a* which extends along
on & line opposite the mouths of the furnaces
¢, on one side of the kiln, and branch pipes
a’, extend from pipe a? to said furnaces. A
branch pipe af extends from the pipe a®, to
the other side of the kiln and connecfs with
a pipe o’ having branches which extend to

the mouths of the furnaces c,on the opposite

side of the kiln. .

The fan-Dblower is generally operated
through ordinary mechanism and is generally
used when hard fuel is being burned, said fan
blower serving to send a blast through each

furnace ¢, so that the fire in said furnaces 18

driven into the interior of the kiln. |
Valves are provided for the branch pipes

- which direct the blast into the furnaces c.

35

.40
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- The kiln is well adapted for the use of va-
por fuel or hydrocarbon, such fuel being

“driven intothe furnaces c through pipes simi-

lar to pipes a* through burners, not shown,

‘extending from said pipes, the latter having {

steam pipes and also pipes for hydrocarbon
connected with them, so that the steam and
hydrocarbon will be driven together through
sald burners. | -

The kiln described is well adapted for va-

rious wares which are to be burned with the
heat at a very high temperatare. |

In operation the heating chamber of the

kiln is charged with green brick by sections,
the first section to be filled extending from
furnaces a, as far rearward as indicated by a
dotted line 1, in Fig. 1; the next section being
indicated by a dotted line 2, and so on. The
first section being filled and the brick being
piled so as to leave vertical flues in the mass,
a paperfacingissecured totherear of the pile
in the ordinary manner. The vertical flues
in the mass enable the attendant to inspect
the brick being burned from time to time.
The side doors D, and openings Fk, to the first
section are closed; also the doors of the side
furnaces ¢ are closed, and the dampers m, are
opened. The covers or caps n’ are removed

from one or more rows of flues n, in the top;
the covers 0% and p, are removed from the
sections of the flues O, which are connected
with sald first section of the heating cham-
ber, and removable flues ¢, are placed in po-

sition to cover the flues n, and the openings
 in flues O, from which the covers have been
‘removed. Thedampersj, intheunderground,
branch flues extending from main flue A’, to
smoke chamber I, are opened successively
for connection of each section of the heating
| chamber with the smoke chamber as such sec-
tion is charged with green brick. The dam-
pers 7/, in opposite flues O, are opened in the
first sections of said flues. Dampers in ver-
tical flues M, M’, which lead from flues 1., I/,
to the chamber F,about the smoke stack are
also opened.
and downward, and side drafts irom the in-
terior are formed. Fireis thenstarted in the
furnaces a. Meanwhile another section, 2, of
the heating chamber has been charged with
ogreen brick, in like manner with the first,

brick at the rear end. The side doors D, of

o
<)

Thus drafts npward, rearward

75

30

said section are closed; also the doors to fur-

naces ¢, and the openings k. The dampers
m, are opened; the caps or covers n’, are re-
moved from one or more rows of flues n, in

Q0

the top, and covers 0% and p, are removed

from flnes O, and flues q, are placed as before,
over the uncovered flues n, and the openings
in flues O. The paper facing on the brick in
the first section is then torn away at the lower

part, whereit adjoins the floor, makinga draft

passage from the first to the second section.
Another section 3 of the heating chamber is
then charged with green brick in the same
manner as before in sections 1 and 2, and
doors D, of said section are closed, dampers,

95
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flues and other details being adjusted in the

same manner as before in othersections. By
this time the brick in the first section have
become dry and a portion of the brick 1nsaid
{ section have become hot. Amnother section 4,

!
and a paper facing is secured to the pile of

provided with a paper facing as before, and

is then charged with green brick which is

105

doors, flues and dampers adjusted as previ-

ously stated with reference to other sections.
Removable flues ¢, are then taken from fiues
n, and O, of section 1, and such uncovered
flues are closed by covers or caps n’/, 0%, and
p, and said flues g, are placed over flues n, of
ﬁ section 4, and over the openings in flues O,

tions-of flues. O, opposite to section 4, may
then be regulated. The dampers 7, in flues
E, connecting with section 1, and regulating
dampers m, are now closed. The briek in
section 1, for some distance from the rear of

11Q

15

| in line with them. 'The dampers in the sec- -

120

I furnaces a, and beyond the line of the first

couple of the farnacese, are now red hot and
fire is now started in the first couple of side
| furnaces ¢.  Thesefurnacesc, are kept closed
during operation, the only opening of them

essary for combustion, After a while, the

| the line of the second couple of side furnaces
¢,and fire isthen started in said second couple,

| as was donein the first couple. The dampers

being for the admission of fuel and air nee¢-

brick in section 1, have got red hot beyond .

125
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to flues connecting with the second section of | bustion in furnaces ¢ and the 0pelat1011 is

the heating chamber are ‘then closed;
, and replaced by.caps n’, and the
asto sectlon 2.

necting with section 2, are also closed. Sec-

tion 5, '0f' the heatingchamber 1s now charged

with green brick and the operation is con-
tinued as before stated in regard to sections 1
and 2. The bricks are now red ‘hot beyond
the line of third couple of furnaces ¢, and fire
isnow started in'said furnaces. After a-while,

the heat being drawn rearward and the brick
getting red-hot beyond the line of another
couple of side-furnaces ¢, fire is started in:
T'he brickin section 1, inrear:
of furnaces a, are now burned and the fire'in
sald furnaces begins to slacken up slowly
and fire is started in another couple of side

sald furnaces.

furnaces ¢. Bythistimethe fire in furnaces

a, 18 dying out, and as the furnaces ¢,-are
fired up rearward, from time to time,the fire

in the furnaces ¢, opposite those sections in

which the brick is sufficiently burned, iz al-
Thus the charging of the
burning chamber with green brick is carried:
on rearward and is kept upin the sameratio
as the firing goes rearward. The operation
being continned to the rearend of the kiln,
the brick having become:hot at said rear end,
the brick in the front part of the burning
chamber has become sufficiently cool; the.
heat therefrom having been drawn rearward,
so that it is now only necessaryv to use suffi-
cient fuel to keep up the same degree of heat

lowed to go out.

for the materials to be burned. Now ‘the
cooled brick i1n the front part may be re-

‘moved and said part may be again charged |

with green brick; and the operation is con-
tinued as before stated in regard to section

1. Now close the dampers in flues connect-
ing the rear part of the kiln with the smoke
stack, so that communication between said
rear part and the smoke-stack is entirely cut
off, and the doors to furnaces a, at the front
of the kiln, which have been left open here-

tofore, are now closed. Now open the dam-
pers of flues which connect the rear end of
the kiln with the front end, a draft being
thus formed from the rear to the front end
of the kiln. When the material in the rear

part of the kiln is burned, and by the time
fire 1s agaln started in furnaces a, at the
front end of the kiln for another operation,
the heat, being drawn from the burned brick
in the rear part of the kiln tothe front part,
is ntilized for further combustion and heat-|
6o 1ng, no outside, cold air being used for com- |

one or
more ﬂues q, are removed from the top over
section 2
COVETS 02 and p, of lues O, arealso put inplaee,:
The dampers m,of flues A, and
the dampers 4, of undelﬂ'round flue E, con-

r

]

‘continued as before set forth.

I elaim~—

1. The combination, in a kiln, of a series of
furnaces, located alonn‘ the suie walls of the
kiln, vertical fire passages from said furnaces,

at the inner sides of said walls, and grooves

in said walls,extending upward from said fire
passages to the top of the kiln chamber, sub-
stantlally asset forth and described.

- 2. The combination, with the sidewallsof a
kiln, of horizontal flues extending along the
tops of said walls and having communication
with the interior of the kiln, flunes n, in rows
across-the top of thekiln and connecting with
the interior, removable flues, extendmﬂ' from
opposite SIdes, s0 -that eaeh removable flue
may counnect with one of said horizontal flues
and one half of the flues n in one row, sta-
tionary flues,;connecting alternately with each
of -said horizontal flunes at the tops of 'said
walls, sald stationary flues extending inward
and downward toconnect-with -a chambersur-
rounding the smoke-stack of the kiln, sub-
stantla,llv as set forth and described. |

8. The combination, with the side walls of a
kiln, of horizontal: ﬂues located at and along
the tops of said walls, flues connecting smd

horizontal flues ‘with the interior of the kiln,

removable filues extending partly across the
top of the kiln from oppositesides, removable
covers for closing the passages from said hori-
zontal flues to seucl removable flues, and de-
vwes forclosing the passages from theinterior
‘of ‘the kiln to %ald horizontal flues, substan-
tially as set forth and deseribed.

4, The combination, with a chamber sur-
rounding the smoke stack of a kiln, of a fan
blower, a suction pipe connecting said fan-
blower with said chamber, force pipes con-
nected with said fan- blowel main pipes and
blast pipes in position to dlschal ge into fur-
naces of the kiln,substantially as set forth and
described.

5. The combination with the side walls of a
kiln, of horizontal flues, provided with dam-
pers and extendingalong the tops of said walls,
each of said ﬂues, being leld ed into sections,
flues connecting said sectmns severally with
the interior of the kiln, and other flues, one
of which extends from each section of said
horizontal luestoand hasconnection with the
smoke stack,substantially as set forth and de-
seribed.

In testimony whereof I have affixed my sig-

nature in presence of two witnesses.
CARL F. KAUL

Witnesses:
D. G. STUART,
A. RUPPERT.
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