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SPECIFICATION forming part of Letters Patent No. 749,208, dated January 12, 1904.
Application filed March 11, 1908, Serial No, 147,340, (No model,)

To all whom it may concern:

Be it known that T, DAvID JASPER MARRS, a
citizen of the United States, residing at Denver,
1n the county of Worth and State of Missouri,
have invented a new and useful Kiln, of which
the following is a specification. ﬂ |

My invention relates to kilns for burning
brick or tile, and more especially to that type
of kilns known as ““open-top” downdraft-kilns.

The objects contemplated by my invention
are, first, to secure economy of fuel, and, sec-

ond, to so control the temperature in the va--
rious parts of the kiln that all the bricks or-

tiles may be burned to a sufficient degree of

hardness and make the number of bricks or

tiles ruined by excessive heat as small as pos-
sible. I attain these results by constructing
a kiln and arranging the charge of brick or
tile therein after the manner hereinafter fully
described, and shown in the accompanying
drawings, of which— | |
Kigure 1 is a longitudinal section broken
through in the middle in order to make the
figure of convenient size. Fig. 2 is a ground
plan broken through in similar manner. Fig.
3 1s a vertical transverse section, and Fig. 4
1s a detail view showing the arrangement of
one of the fire-pots in the upper portion of
the charge of brick. B f :
In Figs. 1 and 3 the number of. courses of
brick shown in the kiln is much smaller than
would be employed in practice. This dis-
crepancy 1s unavoidable on account of the nec-
essarily small size of the drawings, as any at-
tempt to show the actual number of courses
would make the scale too small for reproduc-
tion. |
In all the above-mentioned figures corre-
sponding parts are indicated by similar char-
acters of reference throughout. |
- Referring to the drawings, 1 represents the
tront end wall of a kiln constructed according
to my invention, 2 the rear end wall, and 3 3
the side walls. L
4 4 4, &c., are fire-boxes arranged side by
side in the front wall of the kiln, each fire-
box being provided with an ash-pit and door,
as usual. o |

5 1s the floor of the kiln, and 6 6 are flues.

50 arranged one on either side of the kiln and

below the level of its ﬂoof_. At their forward

ends the flues 6 6 are closed by end walls 7 7,

which, it will be observed, are some distance
In front of the fire-boxes 4 4, &e.  Ordinarily
I place the front end walls of the flues about
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fifteen feet beyond the inner ends of the fire- .

boxes. . At intervals along the top of each of
the flues 6 6 1 place dampers 8 8 8, &c., each
being provided with an operating-rod 9, ex-

tending through the side wall of the kiln and
provided, if desired, with a lever 10 for im-

parting motion thereto. The dampers are
usually placed at intervals of twelve feet, and
a convenient size for each damper is seven
inches by twenty-four inches. The dampers

may be of any preferred form ; but that shown

in the drawings and consisting merely of a
shiding plate movable in suitable guldeways
1sone which I have foundentirely satisfactory.
Beyond the rear wall of the kiln the flues € 6
turn toward the median line of the kiln and

open 1mto a single stack 11.

The bricks should be arranged in the kiln
“three over three” or ‘“‘five over five,” the

former being the arrangement shown in the

drawings, and longitudinal arches 12 12 19
from four to six bricks in height should be
made along the bottom of the charge. It will
e observed that there is a longitudinal arch
for each fire-box, and consequently these
arches serve to form a part of the draft Sy Ss-
tem. Transverse arches 18 13 13, &c., are
also arranged in the botton of the charge of
brick or tile, each transverse arch being of
about the same dimensions in height and
breadth as thelongitudinal arches above men-
tioned and being so placed that each arch con-
nects correspondingly-placed dampers in the
side flues 6 6. -

In the top of the charge of brick I provide
transverse rows of fire-pots 14 14 14, &c., ex-
tending downward to a depth of about eight
or ten inches, approximately, the transverse

rows being about three feet apart and the fire-

pots 1n each row being separated by about the
| same amount of space. Kach fire-pot is pro-
vided with a closure-plate 15, by means of
which the downward draft through the fire-
pots may be shut off whenever desired, and
in order to prevent the escape upward of the
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hot air-currents from the fire-boxes the charge
of brick is protected by a four-inch layer of
earth spread over two courses of brick laid
broadside down. The firing-pots are placed
at the top of openings extending downward
through the charge of brick and communicat-
ing with the cross-arches at the bottom there-
of. thus forming channels through which coal
in the form of slack may be deposited on the
bottom of the kiln.

In burning brick or tile in a kiln construct-
ed according to my invention fires are first
started in the fire-boxes at the end of the kiln
and allowed to burn slowly in order to ** wa-
ter-smoke” the kiln before beginning the
burning process proper. In carrying out the
water-smoking of the kiln all of the dampers
in the side flues 6 6 are closed at first except
those nearest the front of the kiln, which are
left open to cause a draft through the front
section of the kiln. After the front section of
the kiln has become heated to the desired tem-
perature the front dampers are closed, and the
next set of dampers is opened and kept open
until the next section of the kiln is *" water-
smolked,” when they are closed and the set of
dampers next in advance is opened to water-
smolke thatsection. Thismode of procedure1s
continued until the entire kiln has been water-
smolked. The burning proper is carried on 1n
much the same way as the ** water-smoking,”
except thatin the burning or firing processuse
is made of the fire-pots in the top of the charge
of brick for introducing fine coal in order to
burn all of the brick except that nearest to
the fire-hoxes at the front of the kiln. In fir-
ing, as in water-smoking, the process 1s begun
at the front of the kiln by increasing the heat
of the fires used in water-smoking until the
temperature is high enough to raise the brick
in the first twenty or thirty feet of the kiln
to a red heat. Then the doors of the fire-
hoxes are closed and fine coal or slack 1s 1n-
troduced through the first row of fire-pots 1n
the top of the kiln. The slack introduced
through these fire-pots passes downward to-
ward the bottom of the kiln; but a consider-
able portion of the slack lodges upon the 1r-
regular surface presented by the brick sur-
rounding the opening leading from the fire-
pot to the bottom of the kiln. The tempera-
ture of the brick at the time the fine coal 1s

Cintroduced is such that it is set on fire merely
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by contact therewith, and the heat developed
from the burning of .the slaclk is suflicient to

raise the temperature of the-adjacent section

60
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of the kiln to the point necessary to lgnite
slack when introduced through the next row
of fire-pots. The management of the dam-
pers in the firing process is substantially the
same as in the water-smoking process. When
the front section of the charge of brick in the
kiln is being burned by means of the heat ob-
tained from the fire-boxes, the first set ot dam-
pers in the flues 6 6 will be kept open, and
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when the doors of-the fire-hoxes are closed and
the burning of the next section of brick 1s car-
ried on by means of fine coal introduced
through the fire-pots at the top of the kiln

‘that set of dampers will be closed and the next

set will be kept open. This procedure 1s con-
tinued in burning the entire kiln; but 1n or-
der to furnish draft in burning the sections
more remote from the front of the kiln the
doors in the fire-boxes are opened and air 1s
allowed to enter and pass through the section
of brick at. the forward end, which has al-
ready been burned. This air from the outside
of the kiln serves to cool off gradually the
burned sections at the front of the kiln and
also to produce draft through the sections
which are in process of being burned.

It will be readily seen that in burning brick
in a kiln such as I have described and proceed-
ing as I have explained the heat 1s oenerated
practically all through the kiln, as required,
instead of being produced in substantially one
portion and transmitted by flues from this

portion through the remainder. The advan-

tage resulting from this arrangement 1s oh-
vious. In order to burn all the brick thor-
oughly by means of a furnace at one end of
the kiln, it would evidently be necessary to

have an extremely high degree of heat in the

furnace in order to insure a sufficiently high
temperature at the end of the kiln most re-
mote therefrom. Such high temperature in
the furnace is undesirable, for the reason that
the waste of heat increases in proportion,
roughly speaking, to the increase in temper-
ature of the furnace and, further, because the

bricks nearest the furnace and subjected to ex-

cessive heat would be to a certain extent fused
together and rendered unfit for use. A fur-
ther advantage is obtained by constructing
the kiln and arranging the charge of brick in
the manner described—that is, by having ¢
larger number of small fire-pots in the top of

the charge of brick and using a small fire in

each Tam enabled to use for most of the burn-
ing slack coal, which is the cheapest form ot
fuel obtainable.
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Having now fully described and shown the -

construction of my invention and explained
the mode of operation thereof, what I claim
as new, and desire to secure by Letters Pat-
ent, 15—

1. In a brick=kiln, a permanent floor, side
and end walls, a furnace at one end compris-
ing a plurality of sections, a smoke-stack at
the other end, flues beneath said floor extend-
ing from a point at a distance from said fur-
nace to said stack, dampers in said floor com-
municating with said flues, a body of green
brick inclosed by said walls, longitudinal pas-
sages in the body of said green brick commu-
nicating with the sections of said furnace,
transverse passages in said body of green brick
extending between corresponding dampers,
fire-pots in the top of said body of green brick,

11§
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passages leading from sald fire-pots to the
transverse passages extending across said body
of green brick, and means for operatmcr sald
dampels

2. In a brick-kiln, a permanent floor, side

and end walls, a iurnace at one end, a smoke-

stack at the other end, flues beneath said floor:
and at the sides thereof, said flues extending
from a point at a distance from said furnace
to said stack, dampers in said floor communi-
cating with said flues at intervals throughout
their length, a -body of green brick inclosed
by said walls, longitudinal passages in said
body of green brick communicating with said

S

furnace, transverse passages in said body of

green brick extending between correspond-
mcrly placed dampers fire-pots in the top of

downward from said fire- -pots to said trans-
verse passages, and means for operating said
dampers.

In testimony that I claim the foregoing as
my own 1 have hereto affixed my Slo‘nature in
the presence of two witnesses.

DAVID *JASPER MARRS.

Witnesses:

K. MI1LLER,
A. J. MANNING.
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