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UNITED STATES

PaTeNT OFFICE.

1

. JOHN K. MACIVER, OF DETROIT

, MICHIGAN.

'BURNING BRICK, TILE, &oc.

SPECIFICATION formmg part of Lietters Patent No. 302,149, dated July 15 1884.

Apphc'xhon filed May 17, 1883.

To all whom it may concern:

Be it known that I, JoaN K. MACIVER, of
Detroit, in the county of Wayne and State of
Michigan, have invented a new and useful

Improvement in Burning Brick, Tile, &e.;.
and I do hereby declare that the following is a

full, clear, and exact description.of the same:
My invention relates to-the improvements
in burning brick, tile, or pottery in a continu-
ous or other kiln bythe useof gas as a fuel.
The mechanism is illustrated in the accom-
panying drawings, in which similar letters
refer to similar parts.
Figure 1 is a ground plan on a small scale.

Fig. 2 is an elevation showing the outside. |

Fig. 3 is a transverse vertical section, and
Fig. 4 is a plan at the second layer of loading
when bricks are to be burned. When other
articles are to be burned the arrangement
would be suitably changed. Fig. 5 shows an
arrangement of the perforated gas-burners.
Figs. 6 and 7 1epresent modlﬁcmtlons of de-
tfuls

These figures represent a circular kiln; but.

it may be made elliptical or oblong, as circum-
stances warrant.

In thefigures, A A Iepreﬁent concentric cir-
cular walls built about sixteen feet apart and
seven feet high. The annular space between
them is made level and paved with brick.
On this floor the green brick are built up in
concentricwallswith spaces left between them
and bonded together, as shown in Figs. 3 and

.4, these spaces constituting flues for the cireu-

lation ofheatin burning. When the wallsreach
nearly the height of the kiln, they are covered
‘with a course “of brick laid’ flat, B, and then
with a layer of earth, C.

Either at the floor or below 1t, as repre-
sented in the drawings, pertorated plpes Dare
laid comnecting with a gas-main, E, which
passes inside and outside of the kiln. The
size of these perforations is regulated by the
amount of heat required inthe different parts
of the kiln. " On the-gas issuing from these

perforations being ignited, the heated ‘air and
products of combustion pass through the flues
formed. between the walls of brick or other
loading to the chimney. .These flues may be
formed by the brick being builtinto concentric
walls tied together by binder-brick, as shown
at the left of Fig. 3, or by having the walls

(No model.) )

‘and spaces alternate, as shown at the right of
the same figure. -

. At the bottom of the inside and outside 55

walls of the kiln are the air-passages T, Figs.
2 and 3, overthegas-burners. These passages
can be closed - by a plate or by bricks when
not needed, and they are best placed at inter-'
vals of about four feet.
tances doorways G, Fig. 2, are left in the kiln-
wall, which can be closed with an iron plate
or built up when thekiln is burning.. A mov-
able chimney, made preferably of sheet-iron,

is placed over openings in the kiln-covering 65

at suitable distances from the fire.

The method of operation is as follows: The
walls being built and the floor laid at any
chosen point, a temporary transverse wall is

built across the annular space, having in it air- 70

openings which can be closed whennotinuse,
and the loading is commenced beyond it. The
green brick.are built up in conecentric walls,as
shown, of one or more bricks in thickness, ac-

cording’ to the size used, being about four 7z

inches from the exterior walls and about two
inches apart. These walls are carried up to
near the top of the kiln-walls, and eovered
with a course of bricks laid flat, and then

with a layer of earth or equwalent about six 8o

inches to a foot in thickness. . After aboust
forty feet of the loading is put in, an opening
is left in the covering, and necessary space in
the walls for the escape of the products of com-

bustion over which the-movable chimney Gis 85
‘placed, and beyond it ascreen of tarred paper
‘or similar material is built across the annular _

space into - the walls as a damper, and the
loading is econtinued inthe samemanner. The

At convenient dis- 60

i)

kiln’ should be of sufficient size to have about 9o /

one hundred burners at the above-mentioned
distance (four feet) apart, and the firing is to
be commenced in the first four from the tem-
porary cross-wall, the air to support combus-

tion being drawn through the air-spaces left g3

in the said wall. After from twenty-four to
thirty-six hours the fifth burner islighted, and
in, say, twelve hours more the sixth, and so
on. When the seventh burner is lighted the

first is shut off; and thus until w1th1n three 100

or four burners of. the chimney. - Then the
chimney is removed:to the mnext openingy
and the opening where it was closed and

covered up, and fire put'to the tarred paper

F
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screen, and the firing continued. After the
fortieth burner is lighted the air-passages
in the temporary wall are closed, and the air-
passage over the first burner opened, and so
following each burner lighted, the air for com-
bustionbeing drawn through the cooling briek,
and when the sixtieth burner is lighted the
brick in the first section should be cool enough
to handle. These brick are then taken out
and the temporary wall removed and the load-
ing, burning, and unloading then becomes con-
tinuous, a burner being lighted every four or
Of course
these times and numbers depend upon: the
quality of the clay, articles, and degree of
burning needed. ‘

The doorways G serve forsetting and taking
out the loading, and the brick can be handled
outside on a little railway laid around the
kiln.

The progress of the burning can be ascer-
tained by the settling of the covering, as it
should lower about two inches in a kiln of this
size, by breaking the cover and removing a
brick, or by small openings being left in- the
walls closed with clay through which a test-
brick ean be taken. The firing being under
perfect control, it can bemadelightorheavy, as
desired, or the material to be burned requires,
or can be directed to any portion of the kiln
where most needed.

Tiles of all descriptions can be very per-
feetly burned with little waste in this kiln, by
putting them in place of the upper courses of
brick in the walls, and other ohjects can be
burned to the degree required by properly
placing them in the kiln.

The advantages of this form of kiln are,
first, its lowness reduces very much the press-
ure on the bottom courses of green brick; sec-
ond, the utilization of the heat of firing by
causing it to pass around the walls of green
brick before it reaches the chimney, thus de-
priving them of much of their moisture before
the fire reaches them; third, the utilization of
the waste lreat in the already-burned brick be-
hind the fire by passing around them the air
needed for combustion, thus raising it to quite
a high temperature before it reaches the fire,
and also aiding in the cooling of the brick as
soon as it is safe to pass air around them.

Fig. b shows the arrangements of the perfo-
rated gas-burners D. There are preferably
two of these—one to be inserted from the out-
side and the other from the inside of the kiln.
Below the floor of the kiln, in line of the open-
ing F, small tunnels are run, lined with brick
and covered where the green-brick walls cross
them with tiles or plates. These tunnels are
extended a sufficient distance from the walls
to enter the burners. On bottom are the roll-
ers L, on which the burners D can be run in
and out of the kiln through the openings I'in
the kiln-wall. These openings T, after the

burners are entered, are closed around them
by a door, or by being built up with bricks or
clay, so that no air is permitted to enter, ex-

2 302,149

cept through the ends N of the pipe, which
can be more or less closed with a plate, the
same as in an ordinary Bunsen burner. The
gas is brought from the mains I by the short
pipes P, which are coupled, so as to be easily
diseonnected, and having a cock or valve, R,
by which the gas can be shut off from the
burners: D. - The gas is brought through the
pipes P in the center of the burner D, and,
mingling with the air which enters at the
ends N, passes out through the perforations,
and then is burned.: These perforations are
placed beneath passages between the green-
brick walls, so that the flame does not im-
pinge directly on the bricks, but is carried
up between them. With this arrangement
it is not mecessary to provide the burners D
for every opening E in the kiln, but only
So many as are needed for number needed to
be lighted -at one time, as after the bricks at
one pointare properly burned they can be run
out; the opening F closed and placed in the
openingsahead. Bymakingthemintwoparts,
another purpose is served. In a circularkiln
the brick near the interior wall are burned
sooner than those near the exterior wally and
therefore the heat needs to be often shut: off
from the interior before the exterioris ready.
These burners D being in two parts, the one
on the interior being the shorter, this can be
very easily acecomplished by shutting off this
one before the other.  These burners can be
lighted by allowing only the gas to enter and
igniting that eseaping from the perforations
nearest the openings I, or, if the perforations
are too far apart for the flame to jump from
one to the other, by a long torch passed info
the tunnel above the burners.

In the Hoffman continuous kiln the air for
cooling the burned brick for supporting com-
bustion and for drying the green brick is ad-
mitted at openings near the base of the out-
side walls and passes out of an opening or
openings on the inside of the kiln to the chim-
ney. This isvery liable to create currents on
certain lines and dead-spaces, thus making its
action imperfect. In the Bull kiln the in-
takes are both in the outside and inside walls,
and the exit through a chimney which crosses
the kiln. This is much better, but still the
effect of these currents is nobt wholly pre-
vented, and there is no way of concentrating
the heat at any point where it is needed. The
improvement in the kiln is shown in Figs. 6
and 7. In the first, M is a perforated pipeor
pipes, of metal or:other suitable material,
which can be run into the openings F when-
ever it is desired to admit air, and the space
around them closed. These pipes M are open
at the outer ends, O,.and have perforations
opposite the passages between the walls of
brick, so that the air coming in at the free
end will pass equally through all the passages
between the walls, and thus surround the
burned brick and effectually carry away the
heat, and also equally distribute itself among
the gas-flames to support combustion.
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The drawing of the heat where most needed
is accomplished by the improvement on the
movable chimney H. (Shown in Fig. 7.)
Dampers 1 I are placed in the movable chim-
ney H,which can be opened and closed bythe

handles K, and by means of which any tend-

ency of the heated air to draw to-one part of
‘the kiln can be checked and turned to where
it is wanted. By thus regulating the entrance
and exit of the air the brick ean be moreuni-
formly and effectually burned.

The continuous kiln possesses the following
advantages over older forms: Its lowness, al- |

lowing brick to be loaded almost as soon as
molded; the utilization of the heat in burned
brick; in raising the temperature of the air
needed for combustion; the drying of the green
brick by the waste heat passing to the chim-
ney, and, in-the-Bull kiln, its simplicity,
cheapness, and having merely encircling walls
to absorb and retain the heat. The main dis-
advantages are the direct action of flame on
the material, cansing much loss, and the im-
possibility of properly regulating the distri-
bution of heat. ' _. '
The proposed improved gas-burning kiln
has all the advantages and none of the disad-
vantages above mentioned, for it is simple and
cheap, costing but little more than the Bull
kiln, and, besides, the flame can be so regu-

lated, the admission and exit of air so well con- .

trolled, and so little heat wasted that the cost
of fuel would be very much léss and the out-
turn of first-class brick much greater, while
almost perfectly green brick can be loaded, so
gradual may be the application of heat, and
theregular burning would be’but little affected
by high winds, as the distribution of the heat
is so perfactly under -control. '

I am aware that a continuous kiln similarin
many respects- to the construction described
has been used, the firing having, however,
been done with solid fuel; also, that brick-
kilns have heretofore been adapted to the use

3

of gaseons fuel eonveyed in pipes tosaid kiln,
and I do not broadly claim such; but = -

* "What I claim, and desire to secure by Let-
ters Patent, is— ' :

1. In a continuous kiln, the combination of
the permanent exterior .and - interior walls,
green-brick inside walls, covering-layer with
openings at snitable intervals, temporary wall,
combustible screen, doorways, and movable
chimney with dampers, with perforated gas-
burners, with inlets at the outer end extending
acrossthekiln at proper intervals, for the com-
bustion of a mixture of air and gas, substan-

-tially as described. .
2. In a continuous kiln, the combination of:

gas-mains running preferably. parallel to the
encircling walls, having branch pipes at suit-
able intervals, which allow the gas to escape
into the outer ends of movable perforated gas-
burners extending beneath the green-brick
walls, and so arranged as to admit a regulated
quantity of gas and atmogpheric air into their
outer ends, which mixes before its issuance

45
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from the perforations, and all under control, -

.substantially as deseribed.

3. In a continuous kiln, the combination of
the openings in the temporary wall or in the
encircling walls, and the movable chimney,

with dampers arranged for the regulated ad--

mission and discharge.of atmospherie air, with
the gas-mains having branch pipes at suitable
intervals. properly connected to theouter end
of the movable perforated gas-burners, fitted
for the regulated- combustion of a mixture of

‘gas and atmospheric air, substantially as de-

seribed. : . S

- Intestimony whereof T havesigned my name
to this specification in the presence of two sub-
sceribing witnesses. '

JOHN K. MacIVER."

Witnesses:
THOS. G. CRAIG,
JOHN WYNNE, Jr.
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