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To all whom it may concern:
Be it known that I, CLARK D. PAGE, of
Rochester, in the County of Monroe and State
of New Ymk have invented certain new and
5 usetul Improvements in Brick-Kilns; and I do
hereby declare the following to be a full,
clear, and exact deseription of the same, 1ef—
erence being had to the accompanying draw-
ings, formm part of this specification, and
10 10 the ﬁﬂ"ures and letters of reference m&rked
thereon. |

My present invention relates to iiprove-

ments in brick-kilns, particularly that class
~ known as “perpetual kilns,” in which the

15 green brick are introduced at one end and re-

moved from the other thoroughly bulued
and it consists in a certain improved eon*

struction of devices andcombinations of

parts, hereinafter described, wher eb} the
20 bricks are enabled to be bulned in a more
thorough and economieal manner than here-
tofore, and to be readily and accurately ap-
plied and removed without danger of chilling
thekiln,and thus destroying the “whole char oe,

25 all as will be helemaftel 11'101@1711113 descr 1bed |

and claimed. |
~ In the aceompanymn dlawmﬂb, Flﬂme 1 is
a vertical sectional view of a kiln comtl ucted
~ in accordance with my invention. Fig. 2
30 horizontal sectional view taken on ‘rhe line x
¢ of Fig. 1. Fig. 3 is a similar view through
the line yyol Fm 1. TFig. 4is avertical sec-
“tional view at 11g11t a,nm*les to Fig. 1. Fig. 5
is a horizontal sectmnal view taken thlou oh
35 the line v v of Fig. 1; and Fig. 6 is a 31de
view of the top of the Iuln shmwn o the gage-
bars, and in dotted lines their posmon when
raised. Fig. 7 18 a per spective view of the
| Spa,cmo-bm--, Fig. 8 is a section on line w w
40 of Fig. 1. TFig. 9 1is a sectional perspective
- view of the 111q1de of 1,119 shaft, showing the
apertures ¢ below the feedmﬂ'-apel tures.

Similar letters of reference 1n the several

figures 111{110ate the same parts.

45 “As is usual in the class of kilns to which
my present invention belongs, the furnaces
or combustion-chambers for “the fuel are lo-

cated some distance above the lower exten-

sion of the kiln from which the burned brick |
| are pr 0V1ded bemns or n*ndmsH’ (whlch may 100

50 are nrltlldrawn dl]d below the pomt where

1Sﬂr.

. tht,y are first placed in the cupola or bmn-

ing-chamber, so that the products of combus-
tion and heated oases pass up through the
mass of brick between said furnace a,nd the
entrance, thoroughly drying and burning 55
them, while that portion of the column below

the furnace is oradually cooling off, and

when removed in the sections, as usual they
will be cool enough to be 1ea,d11y handled
The kiln proper consists of a lower or base 60
portion A, extending from the ground to the
level of the fumaees B, the eupola or portion
C, in which the br icks are burned, and the
chlmney D, through which the gases and pro--
ducts find exit. The walls of the base por- 65
tion are so disposed as to leave a space be-
tween them and the lower extension I of the
kiln, the interior of which is substantially
the same size as the interior of the kiln
throughout. 'This portion is connected to the 7c

| lower portion of the cupola and extends down.

to within a compar atively shortdistance of the

1 ground, and is constructed preferably of fire-

brick or similar refractor y substance.- A
lower plate F’,of substantially the shape of 75
the kiln-shaft, is located at the bottom, con-
nected by 1011@ rods F? F? with.girders L L at
the lower end of the cupola- seetlon as shown,
and this forms the support for the lower ex-

tension. Suitable right-angle plates F® F® 8o

are interspersed in thm eza_tenswn at regular
intervals, as shown, to form binders, and
through these also the rods F? F2 pass.

In order to provide corners for the more
ready travel of the hood, (to be described,) I 85
locate at each corner of ‘the extension a cor-:-
nel plate I B, eonneoted by tle mds B’“‘ I‘“r
means for bmdm o the str uctme ﬁ1 mly tO-
gether. At the lower end of the extension is QO
loeated a hood or sleeve G, capable of sliding .

up and down thereon when required, and of

such a height relative to the distance be-
tween the bottom of the trunk and the ground
as to extend to the top of the car on which the 95
bricks are supported when down.. Any sult-
able means may be provided for raising and
lowering this hood when desired. “

On elt,hel side the lower end 0]‘:' the trunk.




L

- vention no further explanation is necessary,

‘they being known in the art.
this . extenqmn i8 located a hydraulic eylinder
I, in which operates a piston I’, connected to
“a suitable platen I?, the piston bem g adapted
1o be raised and lower ed by the fowmn in or;

IO

. 20

o

. assistinsustaining the extension,) upon which

- rest the ends of beams or bars H, adapted to

- be projected from one side beneath the col- .
.. umn of bricks to support the same for a

5 time when a ¢harge is being removed; but as

~ the particular construction and arran gement |

of these bars forms no part of my present in-

ex1t of liquid from the said cylinder.-

Track-rails 5 are provided at the bldeS 01’"
7 the platen, extending out into the yard or
o A car M is
- arranged to run upon this track, its upper
- side bemg provided with bars or projections
M’, and with a groove m mnear the edge

place of storing burned bricks,

L a,dathed_ to be ﬁlled with sand or similar ma-

o terial to receive the lower edge of the hood |

35

40

45

G when moved down, said sand for mmﬂ' a seal

- and preventing access of air to the kiln dur-
‘When the carisin position,
80 that the hood registers with the groove, 1t;
- will also be dir e(}ﬂ} over theplaten, and when_
the latter is raised the car will be carried up |
- with it. = Across the outer walls of the kiln
20
“and furnaee section of the kiln is built, and

. to which the lower extension of the kiln 18 se-
- cured as described. . |
The bottom p01t10n of the ]{1111 is hou&ed

5 in, 8o that there will be no direct access of
e a;,ir to the interior of the kiln while the hood

mgthe burning.

are located girders L, npon which the cupola

G is raised to permit theinsertion of the bars
by which the weight of the column of brick
i1s sustained, as mwh air might chill the 1;1111
and render the brick wor thless

The furnace and cupola section of the kiln
is built directly over the base upon the ird-

~ers L, on which it rests, as explained.

The furnaces B, pleferably four in num-
ber, arranged in pairs on diametrically-oppo-
~‘~11te sides of the central chamber or shaft of

~ the kiln, are preferably lined with fire-brick

50

55

6o

or other refractory material, (as is also the

rest of the shaft,) and are Wedwe-qh&ped in o

horizontal section with the wider portions
projecting toward the shaft. These rear ends
are pr0v1ded with suitable partitions or abut-
ments [ of fire-brick, forming channels 7,
through which the ploduets entel the klln
pass up through the bucks and thomun‘hly
burn them. -

-Heretofore objection has been made to kilns

having furnaces located on two sides only by

reason of the 1nsufiicient burning of the bricks
at the sides where there are no i'urna,ees, and
to obviate this I provide a channel or passage

-n, extendmﬂ' from the outer side of each fur-

nace, and entelmn the shaft again near the
eenter Where Lhese passages enter the kiln
they are separated from each other by a par-
t1t1011 n’ of about the thickness of one brmk

and in order that the produects and g gases may .

&

Just beneath

406,463

not pass from one furnace to: the other, and =~
further to provide for the passage of said pro- ’
ducts to.the center of the kiln, where they are
permitted to rise up through ‘the superposed =
column of brick,in laying the brick to charge
the kiln I lay one course directly through thef SEEN
center, so that it will come in line Wlth the
5path1t10n n', and provide two channels »? in.
every ehawe placed 1n the kiln that will reg-
1ster with passages n and receive the produ cts |
{-eonducting them to the center, where an abut- |
-ment in the shape of a brick is placed to im-
| pede furthel mwmd 131 0gress and per mit their

COUrSES.

70 o

75

These side =~

and end e]mnnels &16 of 1mp01tancﬂ in-burn- -
| ing brick evenly, and particularly so in con-
| ﬁn;ectionf with the chaunels formed in the
The furnaces are provided with the
ordinary grates, fuel-door, and ash-pit; but as |
these form no part of my invention, no fur-
ther description is necessary. A platformis
constructed just below the level of the f urnace -

for the firemen and reception of fuel. . gb_ -

~Above the furnace is provided the cupolw o

_:plOper in which the bricks are burned, while =~
in the portion below the cooling of . them IS
alone accomplished. A seriesof Vertmal chan-
nels or passages P P P’ P/, communicating
with each other by tmnsvelse openings, is
provided around this cupola, their lower ends

being open to the air at p.
tion proper, which is composed of fire-brick, =
18 sheathed with metal, so that cold air entel- .

95

The shaft por- =~

81de, and more particularly so that, should the

interior bricks become cracked or porous, the

alr cannob enter the kiln and in any way in-
juriously affect the contents.

The upperends of passages PP at the front
and rear (or fumace) mdes open into the shaft
through passages ¢’ ¢’ below the doors Q Q,

through which the kiln is charged, and these

openings into the shaft may be elthe1 broad
ones extending the width of the latter, or a
series of small perforations; but the Smnle
broad ones are preferred. The object of these

chambers and openings is to provide for heat-

Ing air by contact with the heated cupola and
dlscharﬂ'mw it at or just below the mouth or
charguw plca,ee of the kiln, so that a sheet of

10§

11O

115

warm alr passing up to the chimney above

will be formed in front of said openings of
the cupola, whereby ingress of cold air will

be prevented when the feeding-doors are
Opened which otherwise meetmﬁ' the vapor

I120

coming from the bricks being dued would -

_eondense the same and depasw moisture on
the bricks being inserted, which would be

perhaps a serious Ob,]eetlon, and, further, by
this means the steam or vapor is prevented
from passing outward and incommoding the
workmen placing the new charge in posmon

as 1t would do were no sueh alr euuents as
described created.

125

130

'As is the case with all kilns constructed on

this general plan, the green bricks are in-
serted from the top, and in ‘the present con-

100
ing through openings p will not chill the out-
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»

| str,lictibn the kiln is charged through tim’ * to accumtely fit the separating-plate R, so

openings at opposite sides, which are adapted

- to be closed normally by vertically-sliding
-doors.
these openings, is located a partition-plate R,

In the center of the kiln, between

- quite thin—say one-quarter of an inch in

10

thickness—arranged toslidein suitable guides
R’ R’, located in the sides of the kiln and. to
be raised and lowered from above by the ro-
tation of a shaft R% upon which is wound a

- chain or chains. connected with said plate.

{5

. gldes smlulta,neou&h 1S ddval1tageous in that

The object of this plate 1s to divide the up-
per portion of the shaft into two parts, and
afford an abutment against which the work-
men setting the bricks from opposite sides can
place them accurately without encroaching
on each other’s ter r1t0ry and laying them un-
evenly. This provision of filling from both

it necessitates the workmen reaching but a

short distance into the kiln, and the plate 191
connection with other devmes hereinafter de-

~ seribed, insures the accurate setting of the

30

35

brick for the purposes of 0peratmﬂ‘ the kiln
as intended. |

As before stated the eolumn of brick in
the kiln 18 supported while the lowest char ge

is being removed by a series of bars pa‘;bed |

throucrh the column just above this charge,

and of course 1t 18 necessary that some con-

venient manner of accurately positioning the
brick to cause the apertures to always regis-
ter with the bars 1s desirable, and the follow-
ing devices have been found to answer this
purpose well. On each side of the openings

. closed by doors Q are provided ways in which

- 40

50

suitable bars S are arranged to slide vertically
when desired, and each pair of these bars is

connected by a cross-bar S’ at such a distance
from the lower ends relative the support or.
stop that limits their downward movement
that it will be held above the floor or bottom of
the charging-openings a distance equal to the
height. Of a single charge for the kiln—in
the present instance about four feet. The

“upper side of each of the bars 8’ is provided

with corresponding recesses s, the distance

between said recesses corresponding to the

distance between the bars H below, and form-
ing-bars T, consisting of two bals of the di-
mensions of the apertures to be formed and
connected at one end, are arranged in the re-

- cesses s of bars S/, when the t0p course of

95

(o

. and S0 on.

brick is being laid, so that the latter can be
laid up close “around the bar s, and when they
are withdrawn the recesses will also serve as

- cross-passages for products and also for the
- purpose mentioned. Of course assoon as two

passages are formed around. the bars T the
latter are lifted up and moved into the next

pair of notches, the bricks laid around them, |
While it is not absolutely neces-

sary to hold the forming-bars from endwise
displacement and also from twisting when

the supporting-bars are not notched, I prefer
to construet said bars T with notches t formed

at right ann*les to their length and of a size { are then run in- by any mechanical means—-——-'

that when the bars are put in above the pl&te
and pushed down with the plate in the slot
no lateral or twisting movement is possible.

~ The chimney D extends a considerable dis-
tance above the supply-orifices for the main-

tenance of a good draft, and a short distance

above the latter 18 loc&ted a damper D’, op-
erated by suitable means—such as a handle
d—and adapted when turned to close the
chimney and regulate or check the draft
through the kiln, this feature being valuable
In connection with the sleeve or hood below,

as will be explained.
‘On the sides of the kiln between the feed- |

ing-apertures are located two drying-ovens
VY V, having track-rails on their bottoms, be-
tween Whlch are apertures through which the

heated air passing from the side alr-ehambel S

P’ P’ enters said chambers, while at the top
are channels P? P?, conveying said heated air

70

75

380

into the chimney above the damper prefer- -

ably. These ovens are adapted for the re-
ception of brick that may arrive at the top of
the kiln too green or wet to be burned, the

cars on Wthh they are contained bemn‘ run

into these ovens, the doors closed, zmd the
bricks subjected -to the hot air __11111;11 suffi-
ciently dry, when they are placed in the kiln
and burned in the ordinary manner.

It will be understood that there is a suita-
ble platform at the feeding end for the green
bricks and the workmen, Whmh may or may
not be covered, though I prefer to do this, and

veying the brick to the uppermost platform,
and that the lower part of the kiln is housed,
SO tha,t it can be closed up.and the access of
cold air cut off when the kiln is opened to re-
move a charge.

g0

95

10C

‘also that thele 1S a 5111ta.ble elevator for con-

105

The opelatmn will now be 1ead11y under- B

stood. Assuming that the kiln is full of bricks,

those between bars H and the lower portion
of the furnace-section having been burned
and cooled in proportion to the distance from

the 'a‘ter and those between the furnace and
the feeding-apertures in all stages of burning,

from very green at the top to hard-burned

opposite the Turnace, the ram 1s in lowered

position with the car upon it, the hood down
in the sand-groove or other suitable packing
making a tight joint, the column of bricks
Supported upon the ribson the car, the char: oe
last put in at the ‘aperture at the top .of the
kiln is still up to the level of bars S’ S’ when
in position, the doors Q Q closed, and the fur-
naces in operation burning the_.brick, the op-
erator, wishing to withdraw the charge at the
bottom, raises the hood G, at the same time
Swna,hnw the workman at the feeding end of
the k1111 to close damper D’ and cut of

raised, so as to bring the apertures between
the sectlons in line- w1th the bars H, which

I10

115
120

125

[ the -
draft, or suitable devices connecting the hood
“and da,mpel might be employed for ( operating
themsimultan 6011813 Theramisthen ‘%llﬂ"hﬂ}

130 -




sz
~ out of the way, as shown 1n. Fig.

such as a ram or a rack and pinion—until |

- they emerge from the opposite side and rest

~ upon suitable supports provided for them, as |
deseribed. As soon as this is accomplished,
the ram is allowed to descend by openingthe
- discharge from the cylinder, and the car with
- one (,ha,lﬂe of bricks is carried down until it

~rests upon the rails and then 1s run off to dis-
charge its load, the column being meantime |
:suppmted upon the bars H H. An empty car |
1is nowrun overthe ram-platen and the latter |

. IO

20

raised until the 'IOWer course of bricks rests

upon the ribs m’ between bars H. Then a
greater pressure is applied to the piston to
'eause 1t 0 raise the column and relieve bars
M, after which the latter are withdravmn, the
| -hood placed -down on the ecar, and the ram |
- and column allowed to descelld until the car |
. rests upon the ground-rails and the upper
side of the highest charge is about on a level

~with the bottom of the feeding-apertures.

- When the hood is down in the packing, of
‘¢ourse the damper D’ ean be opened, permit- |
ting the continuation of the burning,the only
cessation being while the eharge is being with- |
~'I'he operatorsat |
~the top of the kiln now open doors Q Q and |
- pile 1n the bricks to form another charge, ar-
ranging the bottom course to preserve the

30 passage at the sides for the products, as de-

drawn and the hood raised.

~ scribed, and also manipulating the plate R.

40

45

55

6o

. The top course 18 correctly placed by means
~ of the notched gage-bars 8’ S8/, and the form- |
ing-bars 1" are used to: form the transverse |
-apeltmes after which bars S S are slid up |

6, until the
next top course is to be laid, the doorsQ Q
closed, and the burning of this charge ac-
complished in the same manner as before.
With a kiln of about the proportions shown
I propose to draw a charge about once an
hour, the space between the furnace and feed-
nﬂ‘-apel ture being sufficient to accommodate
about twenty—four charges, and as each charge

or car-load contains about fifteen hundlect |

bricks, 1 am enabled to produce approxi-
mately thirty-six thousand well-burned bricks
every twenty-four hours, and the particular
feature of this construction is that all the

brickswill be burned precisely the same, pro-

viding, of course, the furnaces be kept run-
ning at the same heat, which is a matter easily
regulated by a skilled operator.

There are many other advantages incident
to the construction of the furnace—such as
accuracy in setting, facility in drying brick
too green to burn well, and in the prevention
of the spoiling of the green brick at the top
by so-called “water smoke,” and others that
will readily occur to those skilled in the art.

A particular advantage to be noted in this
class of kilns is that the bricks are put into

the kiln at a distance from the furnace, and
are gradually dried out and then burned by
being subjected to a gradually -increasing
heat, Whmh effectually prevents cracking and
| 1endels them more homoweneous than when-

406,463

my invention.

I elaim as my invention—
1. Inabrick-kiln of the ehmaetel desm 1bed

the combination, with the cupola and the gir d-
ers supporting the same, oL the downw aldl}- o

| extending portion, and the tie-rods extending .
‘through the same and connected to the gir &

90. |

ers fm supporting the 6‘11361]810]51 substantmlly
as desc,l ibed. -

they are subjected to the action of a fierce

“heat as soon as they are placed in the kiln. -
- I do not desire to be confined to the exact |
| details of construction of the kilns hereinde-
“scribed, except in so far as limited by the @ -
terms of the claims, as numerous modifica-
-tions might be made to-accomplish the same
results Wlthout departmﬂ flOI]l the 5p111t Of

o

75

1t should be noted that the passaﬂ es in
the column of brick that lead to the center
“and the position of the furnace-openings and
“the movement of the column are so arranged.
‘relatively that when the column is in a state -
~of rest the openings will register, as will be
'-1e&d11yunders;tood

. Ina brmk—kﬂn Of the oharauter (168(31 1bed .

the combma,tlon with the caupola and gir dels

of the lower depending' extension of the cu-
- pola, formed of brick, with the interposed and
bottom plates, and the tie-rods uniting the =~
plates and connected to the girders for sup-
1 porting the depending extension, substan-
tially as deseribed. o
3. In a brick-kiln of ‘rhe kmd deserlbed the

I1C0O
combination, with the furnace and c'upola of

the lower extension formed of brick, the pro-
tecting corner-plates, and the hood arranged |

to slide over said e‘{tenslon sub%tantlally as
- escribed.

4, In a brick-kiln of the kind described, the

“combination, with the furnace and cupola, of
the lower extension constructed of brick, the

corner -plates and bolts or rods connecting
them, and the hood arranged to slide over said
extension, substantially as described.

5. In a brick-kiln of the character described,
the combination, with the feeding-aperture, of

- a hot-air passage opening into the kiln below
or at one side of the feeding-aperture and a

discharge-opening above or at the opposite

108

ITIO

115

side of the same, whereby warm air 18 caused

to pass in front of the saild feeding-aperture
and prevent contact of cold air with the vapor
from the bricks in the center of the klln sub-
stantially as described.

I20

6. In a brick-kiln of the character deserlbed,_ _'

“the combination, with the feeding-aperture, of

the cupola below the same, the hot-air cham-

“ber surrounding the cupola and heated there-

by, air- passages communicating with said
hot-air chambers and opening 111t0 the cupola

“below or to one side the feeding-apertures,

and the discharge on the opposite side, sub-
stantially as deseubed

7. The combination, with the furnace, of the
cupola, the chamber formed at the side of the
latter open to the air, the feeding-apertures
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of thekiln,and the drying-chamber located in
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,plozsﬁi]nit}f thereto, .hea,ted by the air from the
chambers at the mde of the cupola, substan-

: tmlly as described.
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8. The eombma,tlon wnh the enpola having

the ploteetmﬂ—eoverm of the air chamber or

~chambers at the mdes, substantmlly as de-

scribed.

-9, The combm&tlon Wlth the furnace, the

cupola, the hot-air c_hambel at the sides of the
latter open to the air, and the feeding-aper-

tures for the kiln, of the drying-chambers lo-
- cated 1in ploxlmlty and heated by air from

sald hot-air chambers and the openings from
the hot-air chambers into the cupola below
the feeding-apertures, substantially as de-
‘%Ollbed

In a vertical kiln, the eombma,tlon of
the furnacﬂs having _the_ broad inner ends
opening into the Shaft and the side passages

extending to oneé side and discharging into

the shaft at an angle to the direct passages,
Substantmlly as descnbed

. In a vertical kiln, the combination, W1t11
the f0111 furnaces havlnn the broad inner

ends discharging into the shaft and arranged
in pairs on each side thereof, of the side pas-
sages extending around from the outside of

e‘t,eh furnace and entering the shaft in pairs

25

at near the center of the mdes subc;tanmally |

as described.

12. In a briek-kiln, the combmatlon of the.

feeding-apertures, the partition-plate, and the

spacing or folmmo* bar provided with the slot
adapted to co-operate with the plate, substan-

tially as deseribed. |
18. In a brick-kiln, the combination of the
feeding-apertures, the central partition-plate,

the horizontal notched bars, and the spacing

or forming bar adapted to 1est in the 110tehes

Substa,ntlallv as described.
14. In a buek-kllu the combmatmn of the

feeding - apertures, the horizontal notched
“bars, and the spacing-bar adapted to rest in

the notches, substantially as described.
CLARK D. PAGE
Witnesses: -
FRED F. CHURCH,
- GEO. B. SELDEN.
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