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To all whom it may concerr:
Be it known that we, WILLIAM BUTLER and

 HENRY G. BUTLER, both of Kenosha, in the

county of Kenosha and State of Wisconsin,
have invented a new and useful Improve-
mentin Methods of Burning Clay to Make Bal-

- last, &c., of which the following is a specifica-
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tion.

Our invention relates to an improved pro-
cedure in burning clay to manufacture the
igneous product used as ballast for railroads,
as paving material for streets, and the like.

The objeet of our invention is, generally
stated, to improve upon previous. methods of
burmnﬂ* clay, whether practiced according to
the earlier method of burning in kilns or ac-
cording to the more modern method of burning

in the open air (thatisin a pile or “fire” ex-

posed throughout its entire surface to the
open air) by faclhta,tmﬂ‘ and cheapening the
procedure and obtammﬂ‘ better results.

Our present procedure mvolves, essentially,
the practice of the clay-burning operation in
a kiln, in the sense of a stlueume inclosing
the “fire” or pile of material to be burned to
produce ballast, the outside walls of which,
however, are of such close structure as topre-
clude, even if they be composed, as they may
be and preferably are, of green ealthy mate-
rial, such draft throu-rrh them as would tend
to BOHVBIt the mater 1al into ballast; but our
improvement is distinguished from the old
method of burning in a kiln by the leading
characteristic of er ectmﬂ' the kiln-walls as the
building of the pile of materml to be burned,
or “fire” proceeds, and, as we nrefer to prac-
tice the invention, in building a number of
the kilns, one abreast of the othel thereby
utilizing a wall of each pleeedmn‘ kiln to
form, as it were, a party-wall for the next
added oune, Wheleby for each kiln after the
first, but one inclosing wall for the “fire”™ has
to be built and the material of all the walls
for the several kilns abreast, except the two
front or outer ones, may be burned to make
ballast.

Following is a detailed deseuptlon of our
method of procedure in burning clay, ex-
plained with reference to the agcompcmymﬂ'
drawings, in which

Figure 1 is a broken plan view, in the na-

ture of a diagram, of a kiln resulting from
the procedure, and Figs. 2 and 3 are sections
taken respectively at the lines 2 and 3 on Kig.
1 and viewed as indicated by arrows.

The first step after selecting suitable clay-
ground is to cover a width theleot sufficient
130 form a base for the kiln with coal, coal-
slack or analogous fuel, the covering of fuel
being extended I*atera,lly beyond the side or
sides of the base from which the clay to be
piled on the base, and burned, is to be dug,
whether by machmelym by hand. Theclay-
supply for the burning may be piled on the
“fire” in the kiln A from both sides of the
base, though we intend generally to take it
from only oneside; and the description here-
inafter contained refers only to the last named
practice. From the side of the base, strewn
with coal, we dig clay, taking care to mix as
intimately as practicable in the digging, the
strewn coal and clay together; to promote the
burning of this upper dirt, which 1is liable to

be of poor quality, or 1s usually too fine for

use in subsequent layers piled on the fire;
and with the clay and coal mixture thus first
dug we form inverted substantially V-shaped

and contiguous or closely placed ridges 7, ex-

tending across the prepared base of the kiln,
and uhe substance of which, owing to the eoal
in it, will be burned and fmm ﬂ‘ood ballasb
The ridges » form between them trenches 7’

aﬁm‘dmﬂ' combustion-promoting chambers or
draft- "Lles as they are helema,ftel termed.
In these cross-flues and lengthwise thereof
kindling ¢ is then laid and coal added, this
lz:indling-fuel supply thus extending, pl‘efer-
ably, across the entire base of the kiln, which
may be of any desired width and length,
though a few hundred feet is the maximnm
length of the kiln according to our practiee,
for a reason that will hereinafter appear, To
continue building the fire, we pile kindling p
in the direction of extendmn* lengthwise "ot
the kiln and thus across the ri.dges rand flues
», and upon this layer of kindling we spread
coal to the desired thickness or in suitable
quantity. The bed thus prepared for kind-

| ling is next covered with a layer of clay o dug

from the ground and having mixed with it a
sufficient amount of coal to insure rapid and
thorough transmission of fire through the
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‘the sides and ends with soft or tempered

5 close 1t in a kiln, which may be done in either,
. or any two, or in all of three ways, namely,
- first by plastering it over the four sides or

. clay; second, by building its side walls n, n’

and end-walls m with sod or lumps of clay |
and filling the crevices with fine earth; or by
‘banking with fine earth, the latter being pre-

in it is ready to have the burning proceed |
‘withinit, which isstarted bylighting the kin- |
dling g at both open or exposed ends of the |

ferred for the ends, since the fineness of the
-earth causes it to pack sufficiently to prevent |
draft-at the ends of the kiln. The material

our purpose, as well, were it not for the ex-

. pense, be brick or stone, which may be used

thus built has reached its initial stage where- |
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mixed with coal and moistened, as previously

described (the moistening being preferably
performed bysprinkling the clay while in the
shovel ordigging implement) are applied, and
the kiln walls n, n’ and m, are continued to
the top of the newlayer. The further devel-
opment of the kiln proceeds in like manner,
thus by applying to the previously dried clay
base successive layers of coal and clay or

‘moist elayand coal mixed, and then building

up the kiln-walls; and care should always be
observed to have the upper layerof clay, pre-
vious to adding material upon it, sufficiently
dried to prevent it from “damping,” “sweat-
ing down” or compacting and to have a suffi-
cient quantity of coal in the interposed lay-
ers and mixed with the clay,which should be
adequately moist. Whenthekiln has reached
a height too great to permit the increment of
coal and clay to be hoisted conveniently and
cheaply, we proceed to start another kiln A’
(indicated by dotted lines on Fig.1) begun and
continued like,and preferably located abreast
of the first, of which, however, we may utilize

labor of erecting one wall for the second kiln.
Any number of kilns may be added in like
manner, the base of each being prepared in
the excavation formed by digging clay for the

| ity of the ballast. BN
. By moistening the clay previous to apply-
Ing it, or employing naturally wet clay, ag de-

- for the inclosing walls of the kiln might, for |

ficient to-decompose. the elements of the wa-
~gas, rich in hydrogen, and therefore avinga
- high degree of heating power. S

fire to thesuperimposed fuel, generating heat
~that acts upon the clay and vaporizes and |
drivesoutthe moisture. When the first layer

| tion tothe passage throngh the massof the pro- o

layer of coal and then a second layer of clay | duects of combustion, by rendering the mass

491,764

‘large lumps, thereby rendering the mass in
the layer porous to an extent that permits
quite free passage of air and heat through 5,
and enabling us to burn well in the kiln clay
that would be otherwise unmanageable, and
furthermore, enabling us to deposit the clay

o

seribed, the advantage is attained of produe-: =
-ing adhesion of the smaller particles to the

75

immediately after digging it, thus without

previous separation of the finer matter from
the lumps, as would otherwise be more or less

-necessary 'in kKiln burning. o
_ K O 8101 - A forther advantage afforded by the moist
~ repeatedly for different burnings. The kiln |

the more porous, whereby the heat may come

into the more intimate and uniform contact
with all the particles of the clay and afford

-the production of the better quality of ballast

with the least quantity of fuel. We prefer

-to pile on the fire but one layer at a time of

the clay (which may be from a few inches to

several feet thick, according to the lumpiness
of the clay and its tendency to disintegrate

-readily under the influence of the heat), since
thereby sufficient of the vapor from the water
‘may pass off readily and leave the kiln dry.

Obviously the fuel in the base of the kiln is

~exhausted first, and the clay of the ridges »

“the finished

and that in the primary layers is the first of

prevent the escape of gases and the loss of
heat and exclude the admission of air except

by way of the base-flues, whereby the draft

18 forced from the base through the top of

the kiln, thus the most effectively in forcing

product to cool. The inclosing
‘sldes of the kiln, being thoroughly made up,

| ter and generate therefrom with the carbon a
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the heat from the finished or burned out layers

~up through the green layers.
the adjacent wall »n’ as the inner wall of the |
second kiln, and thereby burn the material

of that wall into ballast, besides saving the |

According to our method of burning the
clay the material need not be disturbed from
the time it is piled on till it is finished and

cooled, by dragging and raking from time to
time, so necessary in the open-air burning but
which opens the fire to the detriment thereof
| and of the product, by the consequent rapid

I30




10

20

30

35

ter.

491,764

cooling, shrinking and disintegration of the
mass; and by the comparatively even distri-
bution of fuel and layers of clay for which
our improvement provides, an even quality of
ballast is produced, a result impossible to at-
tain by open-air burnings wherein the work

is of necessity very uneven and irregular. The |

outer inclosing walls of the kiln, whether it
be a single walled in pile or two or more of
the plles abreast, as described, are, as such,

essentially mcap‘xble of being convuted into

ballast by the burningoperation, being packed
too closely, if formed of green ear thy suab-
stance, to permit sufﬁcieut draft through
them; and, of course, if the outer walls are
formed of brick or stone, they are not changed
in character by the burning. Whicheverthe
material employed to form the inclosing walls,
it has to be stripped, at least from one side of
the burned or finished pile previous to taking
away the ballast, to permit access to the lat-
This stripping step characterizes our
process as a strictly kiln-burning proceeding,
or proceeding in which the outer walls are, in
the proper sense, inclosing walls for the fire,
as distinguished from layexs of the material
burned to produce ballast according to the
open - air bummﬂ' method hereinbefore re-
ferred to.

In the foregoing descnptlon, we have, for

the sake of elealnesqj enumerated and mi-
nutely specified all the steps we observe in
the practice of our method and which we be-
lieve to be important to be observed to attain
the best results by our invention. Allthese,

- however, are not necessary to attain desirable

40

results, and our invention is not to be under-
stood as being limited thereto. |

What we ela,lm asnew and desire to secure
by Letters Patent is—
- 1. In kiln-burning clay to produce ballast
and the like, the method of constructing the

~kiln, which consists in building the walls to

45

inclose the mass of the material to be burned
by applying to the sides thereof a close cov-
ering of green earthy material, or analogous
covering, and continuing building the said
walls asthe increment and burning of the said
mass proceeds, substantially as deseribed.
2. The method of kiln-burning clay to pro-
duce ballast and the like, which consisis in

forming a bed with flues, building the “fire” |

§

on said flues, inclosing the “fire” between
close walls, kindling the “fire ” and from time
to time adding thereto the material to be
burned, continuing the close-wall ineclosing

35

structure as the increment and burning of

the “fire ” proceed, substantially asdescribed.

3. The method of kiln-burning clay to pro-

duce ballast and the like, which consists in
forming a bed with ridges = of mixed clay and
coal and forming transw erse flues, building

the “fire” on smd flues, inclosing the “ﬁle”_

in a kiln by applying close walls to the sides

| thereof forming the kilu-wa;lls, kindling the

“fire” and continuing the burning thereof 05

and its inerement and the kiln-wall construc-
tion to a desired height, and similarly form-
ing a kiln and burning abreast of the said

ﬁlSt named kiln, lltlllle’lﬂ‘ the adjacent wall

of the latter for the inmer wall of the new
kiln, substantially as described.

4. The method of kiln-burning clay to pro-
duce ballast and the like, W]llC]l consists in
forming a bed with transverse flues, applying

kindling material on the flues and covering it

with alternate layers of coal and clay and
burning the pile, mixing the clay, before ap-
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plying 1t with coal and wetting it, and .in-

closing the “fire” thus formed between walls
by applylnw ocreen earthy material to the sur-
face of the “fire” from time to time as the
height thereof increases, Substantlally as de-
seubed

5. The method of kiln-burning elay to pro-
duce ballast and the like, which consists in
forming a bed by applying thereto coal, form-
ing transverse flues on said bed with mixed

clay and coal, filling the said flues with kin-

dling and piling kindling across the flues, pil-
ing on the kindling alternate layers of coal
and c¢lay and burning, mixing the clay, be-
fore applying it, with coal and wetting it, and
mclosmw the “fire” thus formed Dbetween
valls by applying green earthy material to
the sides of the *“fire” from time to time as
the height thereof increases, substantially as
deseribed. |

WILLIAM BUTLER.
HENRY G. BUTLER.

In presence of-—
J. W. DYRENFORTH,
L. J. DYRENFORTH.
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