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- new and useful Improvements in Burning
‘Brick; and I hereby declare the following to

. bea full clear and exact deseuptmn of the__;,f kiln, which walls may be made more nearly 60 o

I air- tlght than tempmary ones and thus pre-

10

C. F. THEODOR KANDELER, OF CHICAGO, TLLINOIS.

BURN ING BmCK._:_ '

JPECT”:"CATION forming part of Letters Patent No 305 599 datcd Sep

Apphmtmh filed Angust 20, 1884

tember 23, 1884,
(WG model.) | ' | |

Ta all whom it QY CONCETrI :

Be it known that I, C. F. THEODOR KAN—-.'
DELER, a subject of the Emperor of Germany,
"I'eSIdlng ab Chicago, in the county of Coolk !

and State of lilinois, have invented certain

same, - |
My present 111V611t1011 isin the nfuture of an

| .Improvement upon that described and claimed
in Letters Patent of the United States No.
283,402, granted to me August 21, 1883. Since
'ma,king- the application for my -a,foresaid pat-
ent practical experience in-burning brick upon
the plan and with the means-set forth therein

- has suggested to me the impiovemeﬂtsher&

'._';’25'

inafter described and claimed.
- Reference to my aforesaid p’bt{}]lt will dis-

close the object of the invention to be to burn
brick progressively and to provide means
whereby the burning may be carried on in a
manner to produce a better quality of brick

ab a cost much lower than-it had hitherto been

possible to do by the methods and with the

~devices then hitherto employed, by building

- burning portion Into another portion contain-

on section after section of kiln as the eontents
of previous sections are 1111delg01nn the pro-

- cess of burning, whereby the utmost effect of

the products of combustion is attained by

drawing the heat from the piles of briek in a | a permanent covering, being necessarily arch-

~ ing green brick, to cause the heat to come into

35

40

- evenly and gradually.

45

contact with the latter, means being also pro-
vided to prevent the admlssmn of cold air into

the interior of the kiln, and thus avoid its in-
jurious effect upon the pl oduct.
method the heat from the burning brick is

By the above

utilized in heating the air for the fire; the

products of eombusbmn impart to the brick
almost their entire heat before escaping from

the kiln, and the brick are heated and cooled
The advantages at-
tained by my invention, disclosed in my afore-
sald patent, are hkemse attained, but in a

higher degree, by my present 1mprovement}

- in which the construction of the device enables

~ a still further decrease in the eosb of produc
t1ion over the old device. |

~An important 1mprovement in my plesent

over my former invention consists in the omis-
'Slon of one step in the constructmn of the_

: step, Whl@h was formerly thought necessary

-within the side walls.

‘reason why my present construction is prefer-

~the increase of size.

kiln—viz., that of a,ddmfr temporary side Wallb .
in fo:tmnw new sections of piled brick. This.

in order to produce_ the best results, may, it
is now found, bedispensed with to advantage, -

and permanent side walls may be plowded

instead throughout the whole extent of the

vent waste of heat. Onlya temporary cover- =~
ing and a temporary end wall are provided for
the piled sections of brick as they are formed .
A further Improvement in the ]{1111 conmst& > o
in the employment of a temporary covering -
for the top in eonnectmn with the per mfr,nent B
side walls.- | -
T'o disclose, 1n this connectlon the state of 70 |

the art to which- my invention rela,tesm—»xf 1z., to°
burning brick progressively, so far as it is -
known to me, and to dlstmﬂ‘msh it from other
inventions of which I am cognizant, I will
state that it is old to employ a permanent air- 7z
tight covering upon permanent side walls, as
1t 1s alsn old, aswill be seen by 10felence to -
my ¢ fooresmd patent, to employ a temporary .
covering with temporary side walls. The
30
able to that1n which permanent side wallsand
a permanent covering are employed are, that

shaped, 18 expensive {0 eonsbmct, and 18 read.-
ily destroyed by the expansion and contraec- g 5

tion produced by the heating and cooling of -

the material composing it, and that it is ab-

solutely Impossible to. build lar ge arches that

w111 remain intact under the effect of theheat-~ - .-
ing and cooling of a brick-kiln, owing to the 90 -
mcre&se of expausion and conbra,ctlml with
~ Thestructure-is crushed -
In the or dmmy form of
kiln now 1n use the temporary covering, com-
posed of brick, rests upon the material bem 95
burned, but, owmcr to its construction, per- |
mits the escape fwm the kiln of the products g
of combustion. I provide .each section as it .

is built with an air-tight covering torest upon

the material being bumed and form the. air-
tight covering of brick having the Spaces be T

by its own weight.

tween them carefully sealed.

A still forther improvement consists in pro-

viding lon gitudinal passages in the upper por-

55
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tion of the kiln, b681d6 those which are 1:)1"0-

~vided in the: bottom whereby better “circula-

- IO

| |' 1 5
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tion of thé products of combustion is attained.
A fan is shown in my aforesaid patent, to be
used for the purpose of drawing the heat from

the portions containing burmnﬂ brick through

those upon which the hefl,t fmm the formel 18
to be utilized. I attain better results by em-
ploying steam-jets for the purpose, which
draw the products of combustion from differ-

‘ent parts of the kiln at the same time.
The several improvements above descr 1b(,dn_
are clearly shown in the drawings, and are

more particularly described fuither on with
reference to the drawings, in which—
Figure 1 is a perspectne view of my im-

___proved kiln; Fig. 2, a side ¢levation, partly in

section Showmg, by full lines in the sectional

% portlon and by dotted lines in the portion not

sectional, details of conStruction; Tig. 3, a

~ transver se section showi: hethevari 1011% passages

formed in piling the brick within the perma-

nent side walls and showing the application of

the exhauster; Kig. 4, an “enlar ged sectional
view of a portlon of the kiln, howmn in detail
the preterred construction of the tempox ary
covering; and Fig. 5, a longitudinal sectional
view of the form of exhauster which I prefer

to emplioy, provided with my improved at-

30

tachment.

A A are the permanent side walls of the
kiln, which may be built in a straight line, as

indicated in the dr“bwmns Or In a Curve or

35

any other desired form. . Green: brick .pre-
viously dried sufficiently to permlt handling

‘without changing their form or injuring them
- are piled Wlthlll fhe permanent side walls to-

. I.__W&I'Cl the closed end ¢, provided with fire-

40

places in the form of arches s, in a section

preferably about twenty-four to twenty-seven

teet long, and in a manner to produce series

~ of vertical fire-shafts », preferably from three

45

to four feet apart, and erlhrn*ed ab the bottom

to form reeeptacles r" for the ashes, longitudi-
nal passages ¢, formed in horizontal series, one

above the other and in any desired number

~and transverse passage p, provided, prefer 11013:r

_50

55

at each of the fourth transverse.series of ﬁre-

‘shafts. . The bricks are piled within the per-
manent side walls in a manner to produce

spaces betweenthem. When piied within the
permanent side walls in the manner above

stated, the temporary covering B is provided
to 116 ‘upon the material to be burned, and
comprises one layer. of brick placed flatwise,
each brick supporting three bricks upon
their flat sides, but plaeec_ transversely to
the first in a ma,nner to cause _one to cover
the seam between the flat surface of the brick

60 upon which it rests and the one next to it, to

65

‘prevent any of the earth o, with which the
- whole is covered, from entermﬂ‘ the kiln. In
- forming the coverlnn B openings are provided
which lead to the ﬁre shatts ». IKach opening

is surrounded with a Alayer . of brick, n, laid

fiatwise and supporting a 1"11:11 i, hm*mg an
HPW&I'd--pI'OJECtlHW tlange, m/, over which &

305,599

bell-shaped covering, C, provided withahan- -
dle, , 1s fitted.  After the piling of the brick

has been accomplished the end of the piled o

section opposite the starting-point or end con-
taining the arches s is closed W]ﬂl 2 paper
wall. ~

D 1s the mhfmstu?,r- 1"(—3131 ebented in the draw-
ings in the form whlch I prefer touse. Its 75

| eonstructmn is clearly represented in Fig. 5of
“the drawin gs, but 1t requires no particular de-
‘seription, as 1t is old and well known, and, as

various other forms might be selected W]llch

would answer my purpose, steam is fed to it 8o

from a suitable snpply through thesteam-pipe
k. 'The novel feature of this part of my de-
vice consists in providing. suction-pipes ¢, of
varying lengths, leading from the chamber of
the exhausterto enter dlﬂerent portions ot the 8s
kil at the same time, to produce an e fect
hereinafter described. -
The preliminary steys above &,et fmth hav-
mfr been taken, the whole 15 1*eady for the burn-
1ng. Q0
To St‘ll’b the kiln, hﬂht fires are built Wlthm |
the arches s at the end of the kiln, and bells
Cin the transverse row nearest the arches are
removed. When the fire, started asabovede-
seribed, shall have become sufficiently in- g5

-tense-——-s.a}y after the explmtlon of twenty-four
‘hours—the exhauster D is applied by insert-

ing the suction-pipes into the second trans-
verse passage p of the section first formed, to
draw the air and products of combustion from 100
the kiln, the bells C being at the same time re-
placed over the openings to the fire-shafts r, .
and the fires in the arches s increased.. After

the lapse of another period of twenty-four

hours the exhaunster is withdrawn from the 103

trausverse passage p in which it was placed,
and removed to thenext transverse passage p,
and the fire in the arches s is agaln increased,
and so on until the material sarr oundmn,the'

vertical shafts » nearest the arches s Of the 110

kiln is red hot from top to bottom. This con-
dition is ascertained by looking into the fire-
shafts from the top, the coverings being re-
moved forthe purpose and afterwmd 1‘*ep]aeed

‘When such condition has been attained, fuel 115

in the form of coal (no wood being reqmred
whenthe kiln has once been Sta,rted) isdumped
1into them from the top. Coal-0il may also be
used to advantage as fuel. This, however,need |
not be fed h"om the top of the 1{111:1 Al‘ter the 120

‘pileshall have attained a red heat throughout
about tw enty- four feet of its lonﬂltudmal ex-

tent the.fires in the arches-s may gradmlly be
reduced, though they should not be allowed to

- g0 out. Gre% care should be taken to pre- 125

-Vent extinguishment of these fires before the

red heat shf_Lll be at least fifteen to twenty feet
distant from the end of the kiln, as otherwise
the cold air which enters from the end pro-
vided with the arches s will crack the bricks. 130
When or before the end of the first section of
piled brick shall have been reached with the
exhauster D, a new section of green brick may

| be added to the one bemﬂ burned which added
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section is for med between the permanent Slde "
wallg, A, exactly In the manner as to pas-

sages, covermg, &e., aheady described of the
first section; or, if it is not desired to burn
more brick, the last end of the kiln may, like
the first end at starting, be burned off through

- arches from below.

‘The fire-shafts r are prefer ‘11}15' f01 med WIth

iueguhr sides by allowing at intervals brick

186

to project into them, thereby to provideshelves
to retain portions of the fuel that is thrown
in, which thus affords the advantage attained
by its burning at various stages of elevation

~within the plle
IS |

As before ‘%t"lt&d the {3011(311’01011 of the bm In-
Ing pile in any &66131011 of the kiln is ascer-

~ tained by inspection through the fire:shafts

viewed {rom the top or covering B. It is of

- course desirable that the fire should a8 far as

20

~out the portion of the kiln being bmned to

h25
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possible burn with equal intensity through-

effect which, since this condition of the fire 18
not self- sust‘unmﬂ the suction-pipes ¢ of va-
rying lengths are pl ovided in connection with

the eﬂmustel D. These eompnse tubes ex-

tending, as. before stated, from”the chamber
of the GX]J"IUE-JJBI D, and which are inserted

- from the side of the Tiln into a cross-passage,
- p, wherein they eatend to varying distances,
| 3°
| '_tube ¢ 18 pwvu:led toward its end necuest the
exhauster with a valve or damper, 2, , whereby
‘communication of the exhauster w 1Lh the in-

ag shown in Fig. 3 of the drawings. ]}mh

terior of the kiln, or portions of it, may be

-._opened or closed. Tm, object of this consbme

tion is to provide means for enabling the con:

~ dition of the fire in different paris of the burn-
ing kiln'to be controlled. If, for instance, it

Sh’hll be found on looking down a fire- Sh"bft in
one longitudinal series talnb the heat- 13 too

intense in comparison with that in the others,

the operation of the exhauster upon tiis por-
tion may be checked until the heat shall have
been sufficiently equalized by closing the com-

munication of the exhauster with. such por-
tion Dy means of the proper valve or damper,

h. 1t will readily be seen that ma,mpulatwn
of these dampers within the tubes 4, of which
any desired number may be prowded permits

control of the condition of the lle&t 1?11311111 the

kiln

It Wlll be undelstood hom what has herein-

before been stated with regard to the exhaust-
er D that it is easily 1em0vable, the opening
in the per manent wall A, leading to the cross-

passage, which it occuples bemﬂ' closed by

sealing on its 1611’10\*&1 When the tubes 7 of

~the exh%mtel are inserted into a cross-pas-

6>

sage, p, of anewly-added section of brick piled
w1t111n the permanent side walls, A, there is

no necessity for removing by hand the paper
covering hereinbefore 1eielled to ‘as forming
~ the end w all, as this will be ruptured by the,

suction action of the exhauster and consumed

6‘ 5 by the heat which the exhauster draws.

In addition to ‘the advantages hereinbefore

g, = p—

stated 1:0 be %Ltamed by the. use of my mven- !

tion the following may be mentioned: The

‘bricks need not be removed from the position .
occupied by them while being burned until 70

they are required to be shipped. They have
a uniform quality, if desired, though it is

within control to produce them hard , medinm,

or soft, while loss from spoiled bucks amounts

only to from one to five per cent. The firing 75

~of the kiln presents no difficulties, and great

saving of fuel isafforded. All hamds perform
the same work throuﬂ*hout the season, and no
smoke escapes irom th@ kiln, but only steam

‘and harmless fire-gases. . 80

What I claim asnew, and deswe to secure by
Letters Patent, is— |
. The combnmtlon with a brick-kiln hay- -
111n permauent side walls between which the
b11@1{ are piled and burned progressively, of 8z
an air-tight temporary covering provided in -
piling the brick to rest upon the material to

be burned, Sllet’l]fltl‘ﬂ]}T as deseribed.

2. The combmatmn with a brick-kiln, of

an exhauster having a suction-pipe runnmg 90 .

into the said kiln, as and for the purpose setb
forth.

3. The eombm%tmn with a brick- kﬂn, of an
exlmuster D, having a suction- -pipe provided
with ]0n01tud111al compartments i, tolie with- 95
in and exteud each to a different _portion of

the kiln, as and for the purpose set forth.

4. The combination,with a brick-kiln han

ing permanent side walls to contain brick to -

be burned progressively, and piled to produce 100

longitudinaland transverse passages and ver-

tical fire-shafts within the kiln, of a tempo-
rary air-tight covering to rest upou the mate-

rial, and hwmw openings provided with re-

from the burning portions through the said
longitudinal passages and between the bricks,

as '“md for the purpose set forth. , I__IC)..

In a brick-kiln containing brick piled to._.'.
pr oduce longitudinal and transw erse passages

and vertical T e-shafts, and to be burned pro-

gressively, and sealed at one end, atemporary

draw the heat from the burning brick through
the said longitudinal passages and between

‘the bricks, as and for the purpose set forth.

6. The combm%mn with a brick-kiln coné -

“movable alir- tiwht covers, sald openings lead- 1O5 .
‘ing-to the. said fire- shafts, and means, adjust-
able within the said pile, for driwing the heat

alr-tight covering to rest upon the material to I15-
be bur ned," and having openings provided =
with removable air- tlﬂ“ht covers,thesaid open-

1ngs leading to the szmd fire- shafts and oneor
‘more steam. nozzles adjustable within the said =
pile, and through which .steam is forced to 120

t%mmg piled brick to be burned prcwresswely, _1'2'5

of a temporary air-tight covering comprising
one or more layers of brick having the spaces
between them sealed and provided with open-

ings, &,ubstantmlly as and for the purpose Set ------ '

fmth |
C. P THEODOR KANDDLER
In presence of—
HoRATIO ANDERSON
DDUGLAS DYRENFORTH
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