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To all whom it may concermn: -

Beit known that we, BENJAMIN 17, SHAKES-
PEARE and SAMUEL J. IR0OSE, citizens of the
United States, and residents of Chester, Del-
aware county, Pennsylvania, have mvented

~certain new and useful Imprm ements 1in
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brick-Kilns and the Process of Drying and
Burning Brick, of which the f{)llomnﬂ IS a
Speelﬁeﬂtlon

This invention relates to an improved
method of and furnaces for dryinge and burn-
ing brick, otherwise commonly known as
“brick-kilns,” its object being, among other
things, to pr ovlde a kiln that wﬂl ﬂmmh* fa-
(‘lhtdu} the burning of the bmeh, that will
burn all the brick equaﬂv so thab they will

‘be of uniform color, and ‘ro provide a kiln

whereln provision is made by which a con-
tinuous and economical process of drying
and burning brick may be practiced, and in
which the heat from the burned brick may

be employed for expelling ‘[ho moisture from

or drying green brick.-

As a more ready understand
present improvements may be had by a de-
seription of the improved method and
brick-kiln in which the method may be prac-

ticed, all 131‘6H111111&1‘V reference thereto will |

be omitted, and suech description will now be
given in CO]ll]GCtLOll with the accompanying
dl"‘thHgS in which—

Figure 1is an elevation of the brick-kiln,
partly in section. Fig. 2 is a veriical cross-
section of the same, taken on the line ¢ x of
Fig. 1. Fig.3 is a perspective view of a pile

of bricks, hereinafter referred to; and Fig. 4

18 a plan view of one end of the kiln.
"Referring to said drawings, it is to. be un-
derstood that the improved kiln A consists of
a brick structure having side walls, I, resting
upon a suitable foundation, Z, and a roof, J,
that provides a drying-chamber, B, and two
burning-chambers, CD. Thesechambers are

~of substantially the same size and. of such di-

mensions as to capacitate the kiln to dry,
burn, and cool a large quantity of brick at
one and the same time. One end of each of

the burning-chambers C D terminates in a
flue, K, that communicates with a smoke-
stack, I, common to both flues, each of which

is provided with a damper, G, for controlling .

- tom of the drying-chamber B.

ing of t-he |

- the draft through said chambers into ﬂm

stack. The otlmr end of these chambers, and
preferably one end of the drying- _chamber B,

are each provided with suits able doors, (not 55

shown,) through which the chambers are
charged and dlS(’"‘h.«iI‘ﬁOd of the brick being
dned and burned. AS herein shown, the%
burning-chambers are arranged side b; side
in the same horizontal plane and separated

from each other by a vertical wall, H, that
- also rests upon a suitable foundntlou L and

which extends the entire length of the Llln
and forms a convenient s upport for the bot-
T'his drying-
chamber is 1}1’*(—%61 ably arranged over thn
burning-chambers C D, so that the heat from
said bur11111ﬂ-c,]1::1mbels may be economically
utilized for expelling the moisture from or
drying the green or freshly-molded brick with

whmh this ehamber' is char ged preparatory to

being burned, as will heremafi er fully ap-
pear.

The roof of each of the burning-chambers
C D isprovided at suitable inter vals with Pas-
sages K, that open into the drying-chamber B
in its oppos‘ﬂte sides 1n such manner that the
heat from said burning-chambers is properly
directed upon the green brick placed therein.
These heat-passages are each provided with
suitable dampers, %, that are operated by han-

dles projecting to the exterior of the kiln

structure. The roof J of the kiln is also pro-
vided with passages I, extending from the
drying-chamber to the open air, so as to per-
mit the escape of the moisture from the green

brick, which passages are also controlled by

Smtable dampers or valves, /.

The process of burning brick from what has
thus far been said with relation to the ar-
rangement of the chambers of the kiln will
be as follows: One of the burning-chambers,
as C, will be charged in any suﬂzable manner
with a quantity of brick which have previ-
ously been dried, so that all the moisture of
the green brick has been evaporated. The

dried 1’}1ch will preferably be arranged with-.
in the ¢hamber in such manner as m leave a
space between adjacent bricks and expose as

much of the surface of each brick to the heated
air as 1s commensurate with economy of space.
An arrangement such as we have found de-
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sirable is best shown in Ifig. 3, wherein the

pile of brick is composed of layers of three
bricks separated a distance apart and ar-
ranged in alternate dirvections. The drying-
cha,mber B is simlarly charged with green or
fresh-molded brick and the char nmn—dnm s of
the chambers I3 and O are 010%011 1](:- at will
then be generated in the chamber ' 1In any
suitable manner, hut preferably so that all
the brick 11191‘@111 will be equally burned, the
damper G being regulated according as it is
requisite 1o obmm more or less draft, After

the brick in the burning-chamber have been

sufficiently burned 1]1e oeneration of heat
therein will be stopped and the brick and
chamber allowed to cool. Thé heat in this
bhurning-chamber C and that radiating from
the bm‘nod hrick, instead, however, of being
allowed to escape by the stack 17, will at such
time as the judgment of the Mtond.:uu may

~dictate be allowed to pass into the drying-
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chamber B through either or all of the pas-

sages K, leading from said chamber C, by

opening the Correspondn‘m dampers A, and al-

lowed to escape from said chamber when de-

sired by opening either or all of the dampers
[, controlling the roof-passages I.. Thus the
licat which “would otherwise pasg. from the
burning-chamber C by its damper G into the
stack and escape into the open air is utilized
to dry the ereen briclk instead of sun-drying
them, so as to prepare them for burning.

- The brick dried in the drying-chamber are
transferred therefrom to the other burning-
chamber, D, and said drying-chamber 1s then
recharged with another quantity of green or
freshly-molded brick. ITeatwill then be gener-
ated in the burning-chamber D and the brick
therein be burned and the green brick in the
drying-chamber dried 1n the manner before
described. Thus it will be scen that the ar-
rangement of chambers is such that a con-
tinuous process of drying, burning, and cool-
ing bricks may be practiced in a single strucet-
ure without the necessity of waiting longer
between each burning than 18 necessary to re-
move the cooled brick from one chamber and
recharge it with dried brick from the drying-
chamber and recharging said drying-chamber

with green brick, while the burned brick in
the other burning-chamber is allowed to re-

main to cool during the burning operation in
the first-named buwrning-chamber.”

In order to expedite the charging of the sev-
eral chambers of the kiln, the transfer of the
dried brick from the drying-chamber to one
of the burning-chambers, and the removal of
the burned brick therefrom, we have provided

‘simple and effective means by which the nec-

essary labor in performing these operations
is reduced to theminimum. Tothisendthere

are provided flat platform-trucks N, adapted

to be run into either of the echambers. These
trucks will be loaded with bricks in the man-
ner shown before they are run into the cham-
bers. Tor instance, one or more trucks, ac-

cording tothe length of the kiln, will be loaded

'
R A - _aarmam o E e T S L W

- to need further deseription.

projecting ledges 2

at the molding-machine with green or {freshly-
molded brmk% and be from thence run di-
rectly into the dl’*ymﬂ-ehamber B. Afterthese
bricks have been dried sufficiently the trucks
with their load may be run outof said chams-

- her and transferred to one of the burning-

chambers ¢ D to be hurned without disturb-
ing the load in any manner, and from thence,
after the bricks have been sufficiently burned,
the trucks with their load will be removed to
the storing-yard or place of shipment. The
moving of the trucks N with their load will
be facilitated by providing each of the cham-
bers I3, (!, and D with a track or railway, M,
that extends the entire length of the ehmn—
bers from end to end, upon which the trucks
N are adapted to run.  These frueks N, with
their loacd of bricks, may be run to ﬂ}e en-
rance of the bmm]w-elmmbels and onio the
tracks therein in any suitable manner. AS
herein shown, we have provided a tr ansfer-
truck, Q, 1111011 which is mounted a short line
of track, M’. This truck Q will preferably be
run on a railway, O, extending parallel with
the frontof the kiln, but depres sod sufficiently
below the level of the railways M to permit
the track M’ on the transfer-truck, when in
proper prosition in front of either of the en-
trahces to the chambers. ¢ Y, to form & con-
tinunation thereof, whereby Lhe trucks N and
their load may be runonto or from said frans-
tor-truck Q from or into said chambers.

The tracks or railway O may of course ex-
tend to any point desired, as the necessities

. |

of transfer, shipment, or stor age may require.

The trueks N, with theirload, may also berun
to the drying- chmnber B in anysuitable man-

ner, cither lﬂ means of an inclined and ele-

med track, P, (shown 1n dotted lines, Ifg.

1,) as is obyvious, or the transfer-trueck Q,*mth
loaded truck }. may be elevated from the

railway O, mlwn in proper position, by a suit-

able ehmmw device, T, herein represented

in dotted hn(}% i sa 1(1 f1ﬂ tire as consisting of
the ordinary hydraulie eylinder, 20, and pis-
ton 21, the action of which 1s too well known
Such anarrange-
mentwill ereatly facilitate the transfer of ﬂl("
truck N and its ]oad of dried bricks from the
drying-chamber B to either of the burning-
chambers ¢ 1). | |

In order to confine the heat within the
burning-chambers C D, as well as to prevent
the oxtreme heat from 'Lli(,eimn the running-
cear of the trucks N, they are p"r*owded with
open bottoms and the side walls are slightly
overhung from t]w {01111(131.1011 7,50 as to form
2, extending 1he length of
the dmmber‘%

The platforms of the trucks that are run
into or under the bottoms of the chambers
are wide enough to extend under these ledges
29 and enhrelv across the under side of Lhe
chambers, so that when the trucks are in po-
sition their platforms will practically close the
bottom of the chambers, as seen in Kig. 2.

In order that the bottom of the clmmbers
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C D may be closed more effectually than the
free running of the trucks N in and out of
said chambers under the ledges 22 will per-
mit, the trucks or their platforms may be lifted
vertically, so as to cause the longitudinal
edgesof the platforms to bear againstthe un-
der side of the ledeges. For this purpose the
track or railway M, as herein shown, is made
In sections m, long enough to support a truck,
and which sections are mounted upon sleep-

ers 7, adapted fo be raised or lowered by a

lever, o, guided in suitable ways, #, which also
torm stops upon which the sleepers rest be-
fore the track-sections are raised. Omne end
of the lever o ismounted on atulerum, P, and
the other end engaged by a vertical rod, s,
passing at the outside of the kiln through a
gulde, 7, that projects from the side walls, T,
over which guide the screw-threaded end of
the rod s is provided with a nut, 2, by which
the rod is raised or lowered to canse the lever
0 to lift or lower the track-sections, as is ob-
V1OTS, -

A single lever may be arranged to lift each
section of track,asshown; or two ormore may
be provided for the purpose. The longitudi-

nal edge of the platforms of the trucks N will

also preferably he provided with a seat to
holda roll, 23, of fire-proof material, by which,
when the truck is raised to close the bottom

of the chamber C or D, the joint hetween the

ledges 22 and the platform will he rendered
atr-tight. |

No description has been given herein to the
mode of generating heat in the burning-cham-

‘bers, as any mode found desirable may be em-

ployed. Wepreter, however, to employ liguid
hydrocarbons as fuel for generating heat with-
in these chambers. Thus we may arrange at
suitable distances apart a series of hydrocar-
bon-burners, R, projecting throu gh the side
walls, [, of the kilninto the burning-chambers.
T'hese burners may be of any of the known
forms and operating in accordance with any
of the methods thought hest suited to the Pt-
pose of burning brick. By the use of these
burnerswe areenabled to regulate to a nicety
the color of the brick, and algo to burn them
uniformly. |

By the uszeof liquid fue

lcal action of the impure gases arising from :
coal during burning, and by which we avoid
or prevent the staining or whitening of the
brick after having been exposed to the air,

| we avoid the chem- |

]

t
I

!
|
|
|

While only one drying-chamber has been
described, it is obvious that two or more may
be employed. 8o, too,there may be any num-
ber of burning-chambers, these changes obvi-
ously not affecting the herein-deseribed pro-
cess of drying and burning brick.

We claim-—

1. "T'he herein-described kiln, consisting of

a single structure providing an upper hori-

zontal chamber and two lower horizontal
chambers, having flues connecting the lower
chambers with the upper chamber, fiues con-
necting each of said lower chambers with a
stack or chimney, and a valve for alternating
the conncetion with said chimney, heating
means for heating the lower chambers alter-

- nately, and means for removing the brick from

the upperchamberto either of the lower cham-
bers, substantially as deseribed.

2. The combination, with a horizontally-ex-
tending kiln having an open bottom and an

- end opening, tracks helow the bottom extend-

ing the length of the kiln, trucks with plat-
forms for supporting the brick to be burned,
adapted to be moved into and out of the kiln
with the brick through the end openin o and

| to be lifted to close the bottom of the kiln,

and a lever for lifting said platforms against

‘the bottom, substantially as deseribed.

5. T'he herein-described kiln, consisting of
a drying-chamber and two barnin g-chambers,

-each having flues communicating with the
~drying-chamber and provided with open hot-

toms, platform-cars for closing the bottoms of
said chambers, rail-sections supporting said
cars, and means for raising the sections and

cars, substantially as deseribed.

4. The combination, with a chamber of a
kiln having side ledges, 22, of platform-cars
supporting the bricks, adapted to he raised
against said ledges to close the hottom of the
chambers, track-sections supportin g sald cars,
and levers for raising the cars and traclk-sec-

- tions, substantially as deseribed.

In testimony whereof we have i gned our
names to this specification in the pregence of
two sitbseribing witnesses.

BENJAMIN F. SHAKESPEARE.
SAMUEL J. ROSE, .

Witnessges:
NAM. LYONS,
DAVID I'. ROSE.
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