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Lo all whom it may concern.: ‘ :

Be it known that I, Grarron K. Lucs, a
citizen of the United States, and a resident
of Chicago, Illinois, (whose post-office ad-
dress is No. 140 North Pine avenue, Chicago,
illinois,) have invented an Improvement in

Methods of Kiln Setting and Burning; of

which the following description, in connec-
tion with the accompanying drawings, is a
specification, like letters on the drawings
representing like parts.

My present invention relates to the set-
ting of kilns for burning brick, tile and

other clay products and to the method of
burning a kiln thus especially set. In car-

rying out my invention, I contemplate the -

building or setting of the kiln, with one or
more relatively tightly set courses of brick
and at predetermined heights or  levels
throughout the kiln. Preferably where a
plurality of such tight courses are employed,
1 prefer to utilize a graduated spacing or
setting of the successive tight courses, us-
ing such variations in the spacing as has
been found advisable in practice. With the
special object in view of bwining the kiln
by my improved and novel process, I con-
template the setting of a standard sized kiln,
for example, a kiln fifty six brick wide or
approximately thirty eight feet and forty
eight brick, or about fifteen feet high and
of thirty arches or one hundred twenty feet
in length, more or less, with these tight
courses, including the topmost platting, thus
dividing the kiln into five horizontal zones
or strata. - This division is, of course, for
Mlustrative purposes only and varying sized
brick and different bodies of clay may ve-
guire variations in the number and selting
of the tight courses to carry out my inven-
tion. This methed of building or setting

a kiln can be readily carried out either by

hand or by means ot mechanical setters, and
the desived tightened course or courses can
be quickly arranged by simply filling in an
additional number of brick on the desired
course in addition to the brick already set
therein. Where a mechanical setter is em-

 ployed, the topmwost course could be -that

selected for the.closer setting in the units
by which the kiln is built and thus my novel
type of kiln and the method of building the
same can be readily set by mechanical means.

The object of sstting a kiln as above
briefly outlined, with one or more tightened

courses at predetermined levels and pref--
erably in graduated degrees of tightness
throughout the kiln is primarily to facilitate
and to automatically control the burning.
My improved burning process is a distinctly

60

-novel method and enablesthe burning proc- -

ess to be applied to the especially set type of

kiln which I have devised. v ,
Because of the several tightened courses

of brick, I provide predetermined means to

choke or hold the pressure and heat within.

65

the kiln between such tightened course and

the fire, as will be more fully explained
hereafter. I also prefer to entirely elimi- .
nate the danger of choking the kiln by
steam and- to rely mainly upon the tight-

70

ened courses for the several steps in the

burning process rather than upon any such

uncertain tightening or choking as - that .

given by escaping steam. To this end, I
prefer to first water smoke the entire kiln
and for this-purpose also I have discovered
that the tight end course of brick is im-
portant In order to effect the water smoke
preliminary drying of the kiln, a rela-
tively low fire is first supplied for the requi-
site number of hours to the arches.  In fact,
due to the first tightened course of brick

75
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above the firing arches, it is substantially :

impossible to maintain any large degree of
heat or fire as there is not enough draft
through the kiln for this purpose.” The tight
course therefore compels the operation of

first water smoking and eliminates all dan-

ger of the kiln “running away with itself”
or getting hot enough to damage the product
at any point. - I believe that this method of
utilizing a course of brick set relatively on—
or a plurality of such tightly set courses—
as means codperating with the burning of

85
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the kiln,—to be a distinet novelty in this -

art and T wish to claim the same broadly:
Heretofore 1t has been attempted to burn®

“Kilns of brick by first choking - the kiln

through the super-abundant supply: of steam
generated by a relatively high and intense
heat applied to the kiln from the beginning
of-the burning.. This prior method of chok-
ing a kiln relied upon the evaporation of
water. or moisture from the- green "brick
faster than the draft of the kiln could pos-
sibly carry it away, thus forming a damper
or blanket of steam. Such choking, how-
ever, was necessarily indefinite in position, -
location, time, and extent and the density
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‘next succeeding tightened course.

S

‘of this blanket of steam necessitated a rela-
tive intense fire greater than the green brick

could properly stand thereby damaging the
product. Nor was there any possibility of
effecting such a choking by steamat suc-
cessive or at predetermined points thirough-
out the kiln. My present invention obviates
the difficulties and uncertainties heretofore
experienced with such prior method, and
I rely upon a positive, predetermined and
definite means to choke the kiln at such
plurality of points, as desired. I find that
three elements are capable of being utilized
in thus choking the draft through the tight-
ened course of brick, viz. the decreased
spacing in the setting, the friction of the
draft due to the difficulty of initiating the
draft through moist brick and the natural
choking at this tightened course as the air
expands and the heat increases in the kiln
below it. By thus predetermining the height
and extent of the portion of the kiln to he
burned, I am enabled to accomplish the very
important results of quickly and easily rais-
ing and maintaining the desired pressure in
this particular portion, section or zone of

the kiln and also. very greatly conserving

fuel, only enough heat and pressure to buin
that section of the kiln under the tightened

course being required. Thus in burning the

brick kiln under the first tightened course
above the arches, for example, after the kiln
has been water smoked, the heat and pres-
sure are supplied and maintained in this
lowermost zone or section—the proper heat

to burn the brick weatherproof and shrink

them to normal size, and the tightened
course being the topmost of the brick in
this section being burned are the last to be
vitrified or fused and to shrink, necessarily
aided -in -holding the pregsure and heat,
choking the kiln up to this course until it is
shrunk. Thereupon with the shrinking of
this' tightened course, -the pressure in the
section below 1t is automatically released
and the draft and heat passes through into
the section above, to be again choked by the
Whaere-
upon the further supply of heat and pres-
sure to the kiln raises the pressure and the
heat in the section under the next tightened

~course until this portion or secticn of the

kiln has been burned and the topmost course
defining ‘the section has been vitrified or
fused and those brick shrunk to permit the
extension of heat to the next section above
and'so on until the top of the kiln is reached.
An important result of this process,—and
an object both of the kila sstting and burn-
ing features of the invention,—is the pro-
vision of means permitting the burning of
the kiln in predetermined sections substan-
tially in an automatic manner; prevent-
ing the escape of heat bsyond any section
until that portion is-substantially burned;

1,360,752

maintaining the- pressure; eliminating the
danger of other burning and greatly con-
serving fuel because only heat and pressure
substantially sufficient for the burning of
one section at a time are supplied. By re-
taining all the heat in the arches from es-
caping excepting as the successive sections
are burned, the heat supply is thus forced
to its highest efficiency and the setting of the
kiln is spaced just sufficiently for the escape
of fuel gases. As each tightened course of
dried brick is burned, shrinking and enlarg-
ing the openings, a pronounced draft is ex-
erted from the arches so that the operators
can keep track of these successive stages in
the burning, a pressure and draft being re-
leased from one-ssction up into the next one
not only by the shrinking of the brick, but
also through the easier flow of heat past the
now dried and burned brick, a-dried brick

offering much less {riction than a wet or’

moist brick to the passage of such heat and
gases. : :

Beferring to the drawings illustrating in
diagrammatic form my present burning
process and showing a kiln-embodying the
invention—

Tigure 1
trating a 16-arch kiln of standard type;

Kig. 2 is an enlarged view on the line 2—2

70

75

g0

is a view .in perspective illus-

98

of Fig. 1 illustrating the method of setting -

the kiln with a plurality of tight courses
therein; ' :

And Fig. 8 is a {ragmentary cross sec-
tional view on the line 83—3 of Fig. 1.

As shown in Fig. 1, a kiln of typical field
type, is shown adapted for burning with oil,
gas, or powdered coal wherein the sides are
scoved o1 walled as usual. This has the
usual construction of arches (2) which as
shown in Fig. 1 are built out slightly to
“ dog houses,” 3 to facilitate the use of the

burners for oil,” gas, powdered coal. or the

like. "The kiln may be set as is customary
throughout the first benches and to a height
suflicient of appropriate for the first or low-
ermost section or use, whereupon a tightly
et or cioser spaced course of brick is set.
As shown in the drawings, this tighter

course No. 5, is the sixteenth course from :

the bottom and this setting is preferably
nineteen over six, the normal setting up to
the sixteenth course being shown as six over
two brick.  Thereupon the succeeding
courses.or units may be set with the usual
spacing but preferably as shown,—it being
understood that I contemplate employing
any desired mechanical setter for building
the kiln and setting all courses, the rela-
tively ‘tight or closer. set courses being
formed simply by filling in the extra brick

noted by hand or tightening the coursés as
~desired. This next unit may also be ot

varying height and extent but as herein
shown, 1 have placed. the next tightened
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course, the twenty-fourth course from the
bottom, setting this course still closer than
the first course 5, viz., sixteen over five.
The next twhtened course is shown as at
the thirty second row, No. 7, in the draw-
ings and set thirteen over four, A tight-
ened course 8 set at the fortieth course is
formed in the proportions cf ten over three
and the topmost courses 9 are preferably
formed with the platting as closers, as seven
over two, thus just allowing spaces or vents
for the water smoking and the escape -of
foul gases,

While I prefer to employ a successwely
tightened series of courses at predetermined
points throughout the height of the kiln, as
just explained, it will be understood that
I am not thus limited and also that the
tightened courses may be otherwise set or
formed. One of the objects and advantages
of having the tightened courses substan-
tially increasing as shown in the drawings
and as above explained is to provide a se-

ries of tight courses proportional to the vol- -

ume of heat, draft, and burning to be car-
ried out in the kiln, Thus as the lower por-
tions, for example, the first two sections of
the kiln have become burned, there is a
greater volume of heat and force and conse-
quently a slightly tighter setting for the
tightened course No. 7, at the thirty second
row to produce substantially the same result
of holding in the pressure and heat until the
shrinkage and burning of this course and
releasmo- of pressure and heat to the next
above section. Consequently I consider it

advisable to have the spacing in successively

tightened courses gradually lessened, ap-
proxmmtely proportional to the gradual in-
creasing volume of heat and pressure. As
the mass and volume of heat increases, the

pressure also necessarily increases within -

the kiln and in order to obtain substantially

_the same restraint and within the varying

tightened courses, the graduated method ot
settlnrr the same is preferable.

I find that in actual practice, my novel
method of burning of this new type of kiln
is carried out substantially automatically.
As already explained, it is practically im-
possible, at the first portion of the burning
to supply any more fuel than sufficient to
water smoke the kiln. As soon as the kiln

-has been water smoked and is relatlvely dry,

then the first strata of brick may be burned,
the tightened course 5 holding and. retammc
the heat and pressure In this portion or
strwta and practically burning it with every
bit of energy supplied by the fires, utilizing
the same with the greatest possible degree of
efficiency. As the course 5 1s the last to burn
and- shrink, this lower portion .is substan-
tially all burned before the draft will flow
up into. the second portion or strata and
again be restrained by the.tightened courses

a8

6 thereabove. Upon this release of pressure

in the lower section, when burned, and the
raising of the heat into the second portion,
the fires in the arches will be stimulated by
this increasing draft and the burners will at
once know that the first portion has been
burned through. Accordingly the fires are
increased to supply the heat and. pressure

70

necessary for burning the second portion -

but only a relatively shoht increase 1s neces-
sary as all this additional heat is retained in
the tightened course 6. These methods are
continued until the  topmost plattm is
reached. I find that in actual practice, the
heat is all retained under the respective
layers of tightened courses, until they are
successively burned through and during
such burning the top of the Kiln is 1e1at1ve1jy
cool until the last course is burned, showing
that no heat escapes but that all "has been
used to burn the brick. - I prefer to set the

75

80

platting as best shown at 10, Fig. 2 showing

a course of burned brick set edoevnse in-
stead of otherwise and fast W1th the last
course 9 of green brick.  This can be read-
ily accomplished when setting the kiln and

90 .

each course is trued up with the other by-a -

spade, shovel, or the like. Furthermore
this method of platting enables me-to set the
same on the car when utilizing a mechanical
setter and applying this platting to the top-
most units in the kiln. = As a matter of fact,
the method of platting just described and
shown gives a much tighter topmost roof to
the kiln than that of ordlnary setting, since
the greatly increased length of the small
vents through the topmost course increases

95"

100

the friction of passing heat, retaining the -

same within the kiln.
While I have described the method of uti-
lizing a tightened course of brick and pref-

rerably o series of tightened courses; it wilt
T do not Timit this proc-*

be appreeiated that
ess to the burning of brick, as other clay
products may be made and ‘burned in this
manner with.equal advantage, nor do I limit
the process to the type of kiln shown in the
drawings. Furthermore as long as the

105
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tightened courses intercept the line of travel -

of-the heat and gases, I may form the same.
horizontally, vertlcally, or otherwise and
carry out the object and purpose of my in-

-vention and .attain the advantages and re-

sult. incident thereto. -
My present invention is further described
and defined in the form of claims as follows:
1. The method of setting & kiln which

115
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consists in dividing it into a ‘plurality of .

horizontal portions adapted to be burned
suceessively, the dividing means having
provision for automatlcally changing as the
burning progresses. -

9. The method of setting a kiln which
consists in dividing it into a plurality of
horizontal portions adapted to be burned

125
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successively, the dividing means having, pro-
vision for automatically changing from a
dividing to a conductmv means -as - the
burnmg progresses.

3. The method of setting a kiln. which
consists in dividing it into a plurality of
horizontal portlons acdapted to ‘be burned
successively, the dividing means having pro-
vision for automatlc%lly Ch‘ll’lo’lnﬂ' propor-
tionately to the progress of the bmmncr

4. The method of setting a-kiln which
consists in dividing it into a plurality of
horizontal portlons adapted to be succes-
sively burned by setting courses.of brick
with a different spacing from that of the
klln

. The method of setting a kiln which

~ cons1sts in dividing it into a plurality of

20
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45

horizontal portions adapted to be -succes-
sively burned by setting courses -of - brick
with a different spacing from that of the
kﬂn, at a plurality of predetermmed posi-
tions in the kiln.
6. The process of setting a kiln which con-
sists in- forming a plumhty of divisions

-across the line of travel of the gases durmO'

burnind the dividing means consisting in a
course of brick settmo' closer than the nor-
mal brick settmcr in the kiln, said dividing
course being- spmced sufﬁmently to permit a

'ﬂow of gas and heat therethrough.

The process of setting a “kiln which
con51sts in forming a plurality of divisions
across the line of travel of the gases during
burning, the dividing® means consmtmd in
a course.of brick settmtr closer than the

normal brick setting in the kiln, successively

tight courses being chﬂ"erertly spaced.

'8, The proress of setting a kiln to control
the burning which cons1sts in' setting a plu-
rality of courses of brick relutlvelv closely
spaced to constitute means to retain heat and

pPessure in portions of the kiln adapted to
- be burned successively, said courses being so

spaced as to permit the flow of heat and pres-

sure therethrough upon burning and shrink- -

: inO' of the brick in said ticht courses.

50
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. A kiln adapted to be burned, consisting
in a plurality of courses of brick set with
relatively less space than the normal setting
of the kiln.

10. A kiln adapted to be burned, consisting
in a plurality of courses of brick set with
relatively less space than the normal setting
of the kiln, said relatively spaced courses
having proportionately orraduated openings
to the volume of heat and pressure controlled

-thereby.

11.'A kiln adapted to be burned havmcr
a plurahty of separate courses of brick ch—
viding the kiln, said courses being set in
equal g oradumllv decreasuw spacing from the
bottom of the kiln to the top :

12. A kiln of brick to be burned having a
plurality of courses of brick set relatively

1,860,752

tighter and in different spacintr than that of

the normal setting of the brick, compmsmw .

one course in the proportlon of nineteen brlck
over six, a course in the proportion of six-
teen over five, and of thirteen over four; ten
brick over three, and seven brick over two

70

brick, said courses being spaced from each ..

other to divide the kiln into burning portions.

13. A kiln of brick to be burned having a
plurality of courses of brick set relatively
tighter and in different spacing than that

75

of the normal settmoF of the brick, compris- -
ing one course in the proportion of nineteen -

brick over six, a course in the proportion of
sixteen over ﬁve and of thirteen over four,
ten brick over tnrpe, and seven-brick over two

80

brick, said spaced courses being proportion- .

ately 1 placed throughout the kiln to insure a
substantmlly even b1 roning of S‘LlCCGSolVG por-
tions.

14. The process oi burning clay products
in a kiln which consists in first settmrf the
kiln- with a plurality -of .courses of brick
therein set relatively closer than the normal
setting of the kiln, applying a water smoking

fire a¥ the beomnlno of the burning, ‘then
supplying heat sufficient partly to burn that
portion of the kiin between the arches and the -
relatively tight course until the said portion.

and said course of brick are . sufficiently

burned to release the heat and pressure-
through the -said tight course to the mext

85

90

95

portion of the kiln, then supplying heat suf- -

ﬁc1e nt to bring the second portion to a burn-

ing temper ature and so on.

15. The process of burning d‘Ly products
which consnsts in setting same in a kiln with
a plurality of heat and pressure retaining
courses in the ‘n}n extending horlzontwlly
across the line of travel of the heated gases
thus adapting the kiln to be burned in sue-
cessive portions, then supplying heat for
drying the kiln, then supplying heat suffi-
cient to vitrify or fuse-the brick in the first

portion adjacent the arches.and maintaining

heat and pressure therein until the dwlchno~

- course of brick is sufficiently burned “to

shrink to release the heat and pressure into
the next adJaceﬂL portion, then ralsmg the
heat to supply a fusing temperature to the

“second portion until the course dividing the

second portion. from the unburned pwrt 18
sufficiently burned and shrunk to again re-
lease the volume of heat and pressure to the
succeeding . portion of the kiln and $o on

promesswely until all portmns of t‘le kiln -

are burned.
16. The process of burning Clay artlcles
which consists in setting the same in a kiln

“with provision for leldan‘ the kiln into a

plurality of portions horizontally across the
line of travel of the heat and gases, supply-
ing a drying heat to the kiln and then supply-
ing -heat under pressure to bring the clay
products into the first divided portmn up to

100 -
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the required heat for vitrifying or fusing and
maintaining the same under sufficient pres-
sure to force the heat into the brick in that
portion, then during the progress of the
5 burning when the pressure is released from
the first section and the heat advances into
the next section, an increased supply of heat
under pressure is used to raise the next un-
burned portion to a fusing temperature under

10 pressure for the burning and so on pro-

pressively until the kiln is completely
burned. :

In testimony whereof, I have signed my
name to this specification, in the presence of
two subscribing witnesses.

' GRAFTON E. LUCE.
Witnesses:

Jamzes R. Hobper,
RacuarL L. Crarg,



