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UNITED STATES

PATENT OFFICE.

HENRY W. ADAMS, OF PHILADELPHIA, PENNSYLVANTIA.
| o . |

IMPROVEMENT IN BRICK-KILNS.

Spacification forming part of Letters Patent No. 992,770, dated July 20, 1869.

To all whom it may concern: -

Be it known that I, HENRY W. ADAMS, of
Philadelphia, in the county of Philadelpha
and State of Pennsylvania, have invente.l new
and useful Improvements in Brick-Kilns; and
I do hereby declare that the following 1s &
full, clear, and exact description of the same,
reference being had to the annexed drawings,
making part of this specification, in which—

- Figure 1 is a perspective view of a kiln;
Fig. 2, a vertical transverse section; and Fig.
- ].3:, a horizontal section near the bottom of the
311n.

The same letters in all the figures indicate
identical parts.. o
- My present invention relates to additional
improvements in brick-kilnsof the class shown
in my Letters Patent dated July 21, 1863; and
consists in certain alterations and Improve-
ments, to be specifically pointed out in the fol-
lowing specifications and claims.. '

In the annexed drawings, A is the body of
the kiln, which is formed of & permanent wall
of brick, with an interlining of fire-brick or
other suitable refractory material, and which
may be constructed with air-chambers between
the walls to prevent the loss of heat by radi-
ation. The kiln is subdivided into compart-
ments. I have shown a kiln construected with
four compartments, which I regard as a con-
venient and economical number in practice.
These compartments are indicated by the let-
ters B, B!, B%, and B% 1In the {front and rear
walls I construct two rows of furnaces, C C/,
furnished with grate-bars in the ordinary

- form, in which the fires are maintained, the
heat passing back with the draft into and
through the several compartments into which
the furnaces respectively open, the draft pass-
ing through the perforated walls ' opposite
to the furnaces. These grates are placed Dbe-

low the level of the hearth of the kiln, in the

lower tier, and protected behind by bridge-

walls in the upper tier, and immediately be-

hind the grates, leaving an interval of, say,

eighteen inches, I build the pigeoun-hole wall |

Al, forming between it avd the front wall a
chamber through which the heat rises from
the furnace to be equally distribated through
the kiln, which it euters through the pigeon-

‘Tholes. A partition, A2 across this chamber,

| immediately below the upper furnaces, pre-
vents the passage of heat or flame from one
to the other tier. In order to facilitate and
equalize the draft as much as possible, I pile
“the bricks in rows, made regular by placing a
board between the rows as they are succes-
sively piled in the kiln, and when, say, two or
three rows standing on edge have been added,
and, when an entire layer has been completed,
placing another row of bricks resting on their
faces over these as riders, and then drawing
out the boards, so as to form continuous flues
extending in right lines entirely across the
kiln. Narrow spaces left between the cross-
bricks allow the heat to ascend from the tur-
naces through the mass of bricks piled In the
‘kiln. Care should also be taken, in piling the
bricks in the kiln, to leave a continuous ver-
tical opening above the side furnaces H, for

purposes to be hereinafter explained.

Over the furnaces I propose to place steam-
generators in such position that, receiving the
action of the fires, steam may be generated
therein. 1 have indicated in Fig. 2, at D, cy-
lindrical boilers built into the walls across and
immediately above the series of fugnaces. It
is obvious, however, that the form and loca-
tion of these generators may be varied, and 1
do not confine myself to the use of any par- .
ticular form or location of steam-generator.

E is a continuous partition extending across
the entire length of the kiln, and K a trans-
verse partition. The former is a solid wall,
but the latter is composed of a series of walls.
The outer wall I! forms the back of the com-
partinent. It is perforated with a seriés
of holes, through which the draft passes.
‘These . holes I prefer to make of a constantly
increasing diameter from bottom to top, so
‘that the holes at the top, where the draft
“and heat are least, may be the largest, there- -
| by tending to produce a more uniform circu-
| lation and temperature through the entire
body of the compartment. In large Kkilns, in- .

stead of making the wall K solid, it would be
made of two walls, say, sixteen feet apart, to
form a passage-way through the kiln and ad-
mit of the introduction of side furnaces oppo-
site the furnaces H shown in the drawings.
| Perforated walls I are built within the walls

the rapid diffusion of the leat thereof, for
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I, The perforations in the walls F‘ and If? | facilitate the nniform and immediate transmis-

are respectively so arranged that the perfora-
tions ef each shall be opposite the solid spaces
of the other, so that the draft in in passing
through the perforations and through the
~chambers between the walls into the-flue I,
shall be thoroughly intermingled as it passes
from different parts of the kiln, and the
draft equalized thereby. The wall F? tends
to form a vacnum-chamber bebind it, and

thereby equalize the draft at the bottom.

and top of the kiln.  The pigeon-holes in the

wall K2 also increase in dlameter from bottom

- to top.
- The solid wall F* (lwules entirely the com-
'partments B and B! from the compartments

- B* and B?, except as the compartments B and

B? and B! and B? are respectively connected
by flues I’ opening throungh the said partition

¥4, for purposes to be hereinafter more fully?

| exp]amed

- The steam-generators supply steam which |

‘18 carried to the various parts of the kiln

‘through a system of steam- -pipes, . Branch

- “pipes G! are carried from the main pipes, and
so directed as to drive a jet of steam into the
upper parts of the furnaces above the fuel,
‘which jets forece back the heaf in a Sttong
draft into the body of the kiln. The steam
1mpinging against the walls and bricks form-
- Ing the flues within the kiln most exposed to
the heat takes up a portion of the surplus

“heat, and, becoming superheated, carries the
| heat to the more remote parts of the compart-
ment and thus tends to pmduce a more per-

fect; equlllbrmm of temperature. Another se-

‘ries of branch pipes, G?, are so arranged as to

direct jets of steam underneath the grates,
- for the purpose of producing an equilibrium
of pressure below and above the grates, so as
“to prevent the action of the upper jets upon
the fire to force the heat down upon the
gr ates, and thereby destroy them.

‘Another ‘series of branch pipes, G, Iead
'in like manner- into the side furnaces H.

" Another pipe, G*%, with branches G° and GS,

leads under the hea,rth discharging their Jets
in opposite dlI‘GthODS, for purposes- to be
explained hereafter, while still other pipes
G7 and G° are mrranged to discharge jets up-
ward into the chimneys, for the purpose of in-
~creasing the draft. All of these pipes are

fitted with stop-cocks to control the force of

jets, or shut off the steam entirely.

~ Furnaces H are placed in the sides of the
~ kiln, the object of which is to add to the heat

- of the back portion of the bricks in the kilns,
for the purpose of more equally burning the
The fires in these furnaces I do not
proposetomaintain continuously, but to kindle
‘the same toward the latter part of the oper-
ation, in order that the bricks in the front

part of the kiln may not be overburned while |

‘those in the back are being finished. The
passage left for the ascent of the heat imme-
- diately above the side furnaces is intended to

sion of the heat through the whole of tlie back

part of the kiln. In order also to effect the
uniform burning of the bricks, I propose to
contract the back part of the compartments,
as shown by the lines E/ E/, Figs. 1 and 3.
By this neans the heat, more dlﬂuﬂed in the

| front part of the kiln, where its intensity 1s

greafest, is concentmted in the back part of
the kiln, by the contractwn of the draft
within narrower Iimits.

I and I’ are two flues in each set of com-

partments, the former connecting from the
space between the walls ! and I® of the

compartments B and B!, so as to lead the

draft- from the said compartiments under
the hearth I, while the flues 1’ lead from the

space benween the walls I and F°, communi-

cating with the compartments IB? and B3, and

into the chamber under the hearth or drymg .

floor.

The hearth K is intended for use as a dry-
ing-floor for drying bricks. It is made of any
suitable material, such as brick, stone, or

metallic plates, and rests upon a series of
‘walls, arranged, as clearly shown in Fig. 3, so
| that the current of heated gas passing from
the kiln shall be made to traverse from side

to side of the hearth, for the purpose of heat-

g it uniformly, and also, that as much as

possible of the heat md,y be taken up by the
hearth-plates.

The two chimneys L and L/ are respectwely
placed, as shown in Figs. 1 and 3, so as to

| carry away the gas and cause a dmft To

increase the force of this draft, the pipes G®

‘are placed In the chimney opening upward,
so that the jet of steam passing therefrom may

increase the draft by twdmg to produce a
vacuum.

“Other chimneys M M’ are placed in the
front and rear walls. They are built from the

ground, passing up through the space between
the furnaces, and befween the exterior wall
- They

A, and interior pigeon-hole wall Al
serve to afford & natural draft in heating

the furnaces before the water in the steam-

generators. 18 sufficiently heated, and also
serve as partition-walls to separate the cham-
bers formed in and between the double walls
in front and rear into compartments, and pre-

‘vent the greater pressure incident to an in-
crease of the steam-jet in one of the furnaces .
“over that of an adjoining one, from operating
to forece the gases from one into the other.

These chimneys also serve as buttresses to
support the wall Al. They are constructed

‘with pigeon-holes opening through their walls,

so that the draft passing through the cor-
responding openings in the interlining A! of -
the walls may be conducted into the chimney.
The pipes G7 are introduced into these chim-
neys to operate in the same manner, and for
same purpose, as. the similar pipes GY in the
chimneys L and I/, as already explained. In-

! Stead of makmg these (,hlmneys open upward



1 can close their tops and open their lower

ends into under-ground flues, and draw the

heat through the drying-floors. |

- Dampers are placed at N, NI, N2, and N°,
Fig. 3, to close the flues I and 1’ when re-

quired. Other dampers are placed in the flues.

 leading into the chimneys L and L/, as shown

at O and O/, Fig. 3, so as to shut off either of |

the channels leading into these chimneys, as
may be desired.

I cover the kilns, when filled, by laying on |

the top two plaiting courses of unburned
bricks, breaking joints, and then a top plait-
ing course of burned bricks, breaking joints
~ with the one beneath it, and then seal the

joints of the top course with clay, made plas-
- tic with water, and then cover the whole with
earth to the depth of, say, eight inches, which
hermetically seals the kiin.

The following modifications should be adopt-
ed with reference to the construction of large
kilns: |

It will be perceived that each kiln has a
~ gide fire-place. When I build large and long
kilns I leave a gangway between each pair,
the rear ends of which may unite or be sepa-
rated by a gangway. This gangway 1s SIX-
teen feet wide, more or less, to give room to
pass and fire the sides. Then I put in a fire-
place on both sides of each kiln. Sometimes
I put in two or three fire-places on each side,
one above the other, as shown in the front
end. When my kilns are very long I put in
several tiers of fire-places at different distances
apart, one above the other, and on both sides
of the kiln opposite each other. The first side
fire-places are ten feet, more or less, from the
front end of the kiln. The next ones are about
the same distance from the first, and so on.to
the end of the kiln. I place them closer to-
getlher or farther apart, according to the size,
height, and length of my kilns. Across the
kiln when set, from the fire-places on one side
to those opposite, I leave a break or space
about a foot wide, more or less, for the hot
products of combustion to accumulate in from
the opposite fire-places, and from thence to
enter the honey-comb of the kiln in the direc-
tion of the rear end. In order to prevent
these hot products of combustion from one
tier of fire-place blowing through this break,
space, or chamber into theopposite fire-places,
and also to prevent them from rising up from
the lower fire-places and flowing back out of
the top ones immediately over them, L divide
this chamber into fouror more separate cham-
bers, one for each fire-place, and thus cut oft
communication with each other. This I do
by turning an arch over the bottom chamber
about half way from the bottom to the top of
the kiln, and between the two fire-places, and
‘another one on the top of the kiln, and then by
setting up a partition in the center of these
arches, dividing them in the middle, the four or
more (from the bottom to the top of the kiln)

‘separatechambers are complete. The kilnsare | the water-smoke ceases to pass

set thus with unburned bricks, leaving the flues
through all the sections from the front to the
rear of the kiln continuous for draft. These
chambers may be built with fire-bricks, and
made permanent. When I do this 1 set two
walls, with flues in them, about eighteen
inches, more or less, apart, in the same method
as 1 build the front pigeon-hole walls before

‘the mouths of the fire-places in the front end

of the kiln, to which reference is hereby made.
By building a partition between them, be-
tween the bottom and top fire-places, and
also a division in the center from the bottom
to the top of these walls, they form the four
separate chambers, as described. Then the
hot products of combustion drive into each
separate chamber from each separate fire-
place, and distribute themselves more diffu-
sively and equably through the interstitial
flues of the kiln in the direction of the draft.
The walls in front of the mouths of the end

fire-places are pierced with flues, which repre-

sent the flues through the whole kiln when it
is set. The.unburned bricks are set up
against these walls, so as to continue the
flnes shown in them through the whole kiln.
These front walls I prefer to build permanent-
ly of fire-brick ; their office is to prevent the
front ends of the kilns from falling down into
the fire-places, and also to protect them from

the first intensity and damaging action of the

heat—althongh the chimmneys, or solid piers
built in their places, would support the front
end of the kiln from falling down, but would
not protect them from the melting heat.

The mode of operating my improved brick-
kiln is as follows: The compartments having
been filled with bricks, arranged as already
described, and the dampers all closed, & fire
is to be built in the furnaces of the compart-
ment B, and maintained with an open drait
through its chimneys M, until steam has been
raised in the boilers conuected therewith.
The dampers N and O/, and the steam-jets in-
to these furnaces, and the jets into chimney
I/, are then opened, and a strong draft there-
by created, which forces the draft through

the perforations in the back wall 1 of kiln

B, and down through the chamber within the
wall F, and through the flue I, and open

‘damper N into the space below the hearth.

Traversing the tortuous flues under the hearth,
the draft, consisting of what is called water-
smoke, that is, the unconsumed produacts of
combustion, mingled with steam produced by
injection and by .evaporation from the damp
bricks, is carried forward and discharged
through the chimney L. The draft may be
increased by opening the jet G%, and by open-
ing the jet-pipe G? which discharges its jet
into the flue in thé direction of the draft. If

the hearth is not to be heated by opening the
damper O, and closing the damper O/, the

draft will pass out immediately through the -
chimney L. This operation is continued unftil
by reason of
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~ the drymg of the brlcks, which perlod can be |

readily determined by any one skilled in the

art ot observation.
being then both closed, and the jets G° G®

shut off, and the da,mper N! and the steam-
jets in the chimneys M’ of kiln B? opened,
the draft will be carried out through the flue
- I, and back again through the flue I’, which,
pdssmg through the partition-wall fo a,nd
through the chambers between the latter and

the pexfomted walls I'* and I, emerges through |
- the holes in the said Walls and enters the.

compartment B2. -

The holes being, as already expla,med lar ger'

at the top than at the bottom there wﬂl be an

equal amount of heat enteung at all parts, as |

the smallest orifices are at the place of maxi-
mum pressure. The draft passing through
the flues between the bricks in compartment
B? eseapes through the chimneys M/, and this
operation will be continued until the bricks in
the compartment B are sufficiently burned

._--.:’Lll(] settled, by wbich time the Walter—-smoke

‘will have dlsappeared from the compartment
B?%, when fires are kindled in the furnaces of
- compartment B? the flue N and the jets in the
~chimneys M/ clowd,and these chimneys closed
by dampers and the damper N3, and the jets.
- in the chimneys M of kiln B! opened, so that

the draft of the compartment B2, passing

~through flue I, shall traverse the flue under

the hearth cmd pass through the flue I into
compartment B!, in which the bricks are

dried, as before,. mml the fires are kindled in

the Tlll‘ll:l(}b of this compartment, and the

draft N? being opened, the waste heat be car-

ried into compartment B3, as before deseribed ;

then Blis fired. In the meantime, the com-
partment B having become cool, by opeuning
the damper N,and been emptied, is again filled
with green bricks, and the waste heat from
compartment B3 used to dry the bricks there-
1, and so on i succession.
be used in series indefinitely. The jets G° and

G°are used alternately, according as the draft

~1s flowing in one direction or the other. The
chimney not in use should also be closed by
dampers. | |
‘When a kiln has been burned and settled, I
- utilize the heat contained therein by opening
the flue leading therefrom, and drawing the

heat therefrom under the drying-floor, by

opening the jets in one of the chimneys, or
drawing it through one of the other kilns
filled mth greetl buuk to draw off the water-
smolke,

What I claim as my mventlon, and desu'e-,

~ to secure by Letters Patent, is—

1. The arraununeut, in° a brick - kiln, of
furnaces with jets of steam discharging into
the furnaces, both above and below * the

- fires, substantially as dlld for the purpose seb |
- forth..

- 2. Incombination Wlth the furnaces C O’ AT-
- ranged in tiersin the front of the several burn-

- Ing-compartments B B! B?, &c., the furnaces

The dampers O and O/ |

The kilns may.

H, placed in the sides of the kiln, substan-
tlftlly as and for the purpose set for th.

3. The kiln, when constructed with the %ulé;
walls B/, {,om erging from front to rear, and
also Wlth a rear pigeon-holed wall, substm-

tmll,y as set forth.

. The wall F, when cbnstmcted of a tlght

p‘lI’tIthH I, and a series of perforated walls,

) T (e substantmlly as and for the purpose

set forth.

5. The construction and a,u'mwement Wlth-

relation to each other, of the walls ! .[md 12,

so that the solid portions of each shall smnd |

opposite to the perforations of- the. other, sub-
stantially in the manner set forth, =

the hea,rth K as shown, mld dampers N N,

&e., and O O" bubbtdutlall} as set forth. |
7. The combmatwu of a kiln or kilns -and
hearth K, under which the draft is made to
pass, substantla]ly as and fm the purpose bet
| forth. . |
- 8. The chunne}s M M’ oomtmcted as de-

scribed, arranged to serv e not only as uptakes

for the ]{llllb, bat also to form bulk-heads be--
tween the furnaces, and also butresses. to sup-

port the 1nner Wall A, bubstantmlly as set

forth,

9. The arrangement, w1thm the flue under
the hearth, of steamjets G° and GS, to dis-

charge jets 'of steam in either duectlon, sub-

stantially as and for the purpose set forth.
- 10. The "combination of a series of kilns

with intercommunicating flues, and a series of

stean-jets for carrying t;he surplus heat from

one kiln into another, for utilization, substan-

tially in the manner sel; forth. |
 11. The combination in a kiln hUbbeLlltI:IHV
as described, of a burning- ollfmmber, as shown,

and a draftt- ch.«,unber, formed in the rear there-
of, between the solid wall I'? and pigeon-holed
wall 1, Slll)btd;lltld.“} in the manner and for

the purpose set forth.

12. The pigeon-hole Wall Al and partltlons
A"’ arranged in relation to the front wall and
_furn&ces substantially as set forth.

13. The arrangement, in counection with the

furnaces of a kiln, of a steam - generator, 5o
that the same fire Whlch burns the brick shall

generate the steam, when combined with the
series of pipes to conduct thé steam from said
generator and discharge it into the ‘series of
furnaces- and flues, substa;ntnl]y in the man-
ner set forth.

14. In combination Wlth two tiers or sets
of furnaces, as herein showm, interposed -

partitions A? to form subdivisions of the

draft- cha,mber, to prevent the interference of
one furnace or set of furnaces with mlother,.

substantially as set forth.

15. The burning - chqmbers.of a kiln, con- .
| structed with converging side walls, a,ud hav-

ing, also, communicating flues through which

the heat 18 conducted from the rear of one
| chamber, passing theuce mta the Iear of al-

6. The arrangement of the compartments B |
BY, B?, and B? and flues I I/, and flues undu' ~
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other burning-chamber, to escape at the com- In testimony whereof I have signed my
-bustion end of said last-named chamber sub- | name to this speciﬁcation in the presence of
- stantially as set forth. two subscribing witnesses.
16. The rear partition wall or walls, con- HENRY W.ADAMS.
- structed with pigeon-holes increasing in diam- | - Witnesses: |
~ eter, in series, from bottom to top, substan- | T. C. (_;ONNOLLY

tially as and for the purpose set forth. | O, F. CLAUSEN.

o
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