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NZWMAN S. CLARY

UNITED STATES

PATENT OFFICE.

OF OMAIIA, NEBRASKA, ASSIGNOR OF ONE-IIALF TO

 GEORGE HIGGINS, OF SAME PLACE.

BRICK AND POTTERY KILN.

SPECIFICATION forming part of Letters Pa.tent No 432,601, dated dJuly 22 1890
Applmatmn filed Heptember 2, 1889. E:{*rml No, 322, ‘?86. (No modul )

To all whom it may concern:

Be it known that I, NEWMAN 8. (LARK, a
citizen of the United St‘tte% Jgesidingat Omaha,
in the county of Dougla,s and State of ‘Ne-
braska, have invented new and useful Im-
provements in Brick, Tile, and Pottery Kilns,
of which the following is a specification.

Theobjectsof my uwentlon are, first,the sav-

- ingof fuel by the pecualiar construetion of fire-

10

hoxes and perfect control of the heat; seeond,

to provide self-feeding fire-boxes; ﬂurd to

These objeets I attain by the arrangements

30,

- out channels g, and smoke-tunnel /.

evenly distribute ELIl{l reculate the heat
throughout the kiln by means of properly-
cﬁnstmcted draft-flues and air-duets; fourth,
to provide for cleaning ount of hot-air flues un-
der brick floor without taking up floor-briclk;
fifth, to provide cold-air duets and openings
for (zoolmﬂ' off a kiln and means by which
the heat of a cooling-off kiln can.be used for
drying and heating Tnaterial in another kiln.

illustrated inthe acmmpmwmn‘ dhﬁ\'l]]ES in
which—

Figure 1 is a hoiuontal seatmn through
kiln on‘line E K. Ttig. 2 isa ]1,.-Llf—elemtmn
and half- seehml of kiln-section on line A
A A. Tig. 3 1is a section on line C € through
fire-box @, inside fire-bag 0, regulator d, cold-

‘air duet ¢, and hot-air flues i b under floor.

]’JI”‘ 4 is a section on line D I), showing hot-
air fines 1 i under floor, coahnn and clmn-
Fig, 5

is a seection on line I3 B, showing hot-air ﬂues

35

40

43

 front and continued for several hours.

50

I h under floor, cooling-off and clean-outchan-

nels ¢, vertical smoke-shaft ¢, and smoke-tun-
nel . Fig. 61is a horizontal seetion of the
main smoke-stack (below ground-line) and
connection-channels n between tunnels / of
four kilns k. Fig. 7 isa seetion of cooling-oft
and clean-out clmmlels ¢ and hot-air chlmnoy
o, outlet for waste heat drawn from cooling-
off kiln. Fig. 8 is a horizontal scetion of
waste hot-air ehunnoy

Similarlettersreferto m‘mlar pm ts throngh-
out the several views.

In the above-named-views, « are fire-boxes,
in which the fire is started in openings in
Then
said openings are closed, mcepm small open-
ing for draft. The fire- box i ig then filled with
fuel st upper opening, thus converting them

Lt

‘ably larger part or are:

into self- feeding fire-boxes.  These fire-boxes,
especially the hearth and inelined back of
same are so constructed that the fuel is kept
to the front of fire-box and below

and causing perfeet conibustion, and there-
fore a saving of fuel. |

Each fire-lrox is construeted with a short
horizontal hearth or bottom and a constder-
at the back or rear

wall, w‘neh is inelined” at an angle from- the
hemth starting at a point on the line of the
outside main wallof the kiln and running up-
ward and backward to the line of the floor,

thus making the fire-box *“hopper-shaped.™
When filled with fuel, tbe draft is admitted

at the front and bottoni "of "the fire-box and
the fuel is consumed slowly, equally, and per-
ft“ﬁﬂ}” from the under side, and fresh auppb
is gradually fed from above by the gravity of

the fuel, the firebeing casily controlled h} reg-

ulating the opening through which air is ad-
mitted.
bags b, a part will be drawn through ¢, (the
side openings in 0,) thereby assisting and
more perfectly heating the lower part ot con-

tents of kiln between fire-hags O, that portion

of the material 1n a kiln hetemt‘ore nnper

fecily burned.

! is a vertical shaft in the culter of 1\1111
conneeted with the smoke-tunnel 7 and the

cooling-off and clean-out channels g and n.

The hot-air flues /i i under the floor are con-
neeted with ¢. T'he four main or cleaning-
out flues ¢ extend entirely across the kiln
at right angles to each othor and interséct at

the center of the kiln and connect at that
point with a common vertical smoke-shaft

which leads through an 1ut01*1m,dmte smoke-
tunnel I to the detached stack 8 of the series
of kilns. Thesmall heat-flues i are arranged
at right angles to the main ftucs g, as shown
in Kig.
neax esh to the fire-boxes, are made longer

than those nearer the center of the kiln, these |

flucs gradually decreasing in length from the
outside to the center of tlw kiln. By thisar-

rangement of parts the kiln is pmctloally di-

Vlded inlo a serics of eight equal parts or see-

| inside
floor-line, thereby ereating a more direet draft

The heat passing through the fire-

ri
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1, and the outside flues /i, or those -
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tions having one fire hOl‘a to each section, s

that the heat can be increased orxdamunshed
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at will and the sections can be made to work | elined position from the outside of the kiln

or heat in unison perfectly.

The advantage arising from the particular
arrangement of flues herein shown and de-
seribed 1s that the whole interior of the kiln
isuniformly heated, because the heatisdrawn
downward from the upper part of the kiln
entirely through the contents thereof, through
the perforated floor into the flues h, and

thence into the main flues g and along the

latter to the vertical smoke-shaft and the
smoke-tunnel. As the fire-boxes are equally

distributed around the kiln to supply the
- heat to the top thereof and the draftis down-

ward from the top toward the bottom, the
hem will follow or seek the most direct out-
let: to the stack, which in the present case is
through the floornear the fire-box. To equal-
ize the heat and draw the same downwardly

those nearest to the fire-boxes, longer than
the 1nside flues, which retards the draft at
the outside flues. The flues, as stated, grad-
ually deerease in length from the fire-boxes

toward the ¢enter of the kiln, and the short

~Inner flues have the most direct communica-

40

of the kiln.

6o

tion with the outlet, so that the heat will be
carried from the ontside flues toward the cen-
tral smoke-shaft, thus burning the goods
evenly and 11111ffo1.mT1_§=r
The cleaning out of flues 2 /# bencath the
floor ean be accomplished by seraping refuse

from /i 1 into ¢, and from there in four direc-

tions, through k, outside, (sec Figs. 1 and 2,)
the openings ¢ being made large enough to
admit a person for the purpose, thus doing
away with the necesmty of removing the ﬂoor
brick.

e designates a eold-air duet or ﬂue. which
is armnwed exteriorly of the roof of the kiln

in the vertical plane of one of the fire-bags

and the hearth, one of these flues being . ar-
ranged over e each fire- -bag, as shown.
It is a well-established fact that in the or-

dinary downdraft-kiln the contents on or to-

ward the top thereof are burned the hardest
and often injured by excess of heat in the top

air must be admitted to the top of the kiln
in order to drive or deflect the hot air down-
ward.

i8S 1mp08°51b10 to supply cold air throuﬂ*h Lthese
openings because of the excessof heat in the
top of the kiln, which heat rushes out of the
kiln mmedmtely upon uncovering the open-
ings, and thus prevents the admission of cold |
air to the interior of the kiln.” To overcome
this objection, I have provided means where-

“by the escape of the heat is prevented and
eold air can be supphed in regulated quanti-

ties to the interior of the kiln to overcome an

. exeess of heat in the top thereof and secure
5.

uniform burning of the goods. The cold-air

0 {ihetﬂ or hoods ¢ e*ﬂ:tend in a vertlmlly—m-

i

and uniformly over the area or surface of ]
the entire kiln, I build the outside flues /i, or

To overcome this objection, cold:

Kilns as.ordinarily constructed have |
openings in the crown or roof thereof; but it

t

|
|

toward the center thereof; but the i..ner end

of each flue e terminates at a point somedis-
tance from the centerof the kiln. Theinner
end of the cold-air flue is closed; but the
lower outer end thereof is adapted to be closed
by a removable cover or regulator d, each flue
communicaling with the kiln at two or more
points of its length through the openings /,
formed in ithe roof of the kiln. The hood or
cold-air flue is heated fo the same tempera-

ture as the crown of the kiln on -which it is
built, and the hot air ascends fo the highest:

point within thekiln and to the closed upper

end of the flue, which is due to the fact that

the flue is built at an angle, as shown. Now,
if the regulator or cover ¢ is removed from
the lower end of the vertically-ineclined air-
duct, cold air will enter and thence pass into
the kiln through the openings fFf; but no
heat will escape from the kiln through the
openings f f and the flue, which is due to the
inclined position of the latter and the closed
upper end thereof. I have furthermore ob-
served that by opening the lower regulator,
which is located immediately above the fire-

box, and which opens into the fire-bag b,near

7C

75

30

90

the base of the latter, the air will Tush up

| through the fire-bag, and as it strikes the

93

Crown o,f the kiln 1t will be defiected down- -

ward, which downward current is assisted by
the downdraft of the kiln, and operates to
draw in the cold air tlmourﬂ' the openings 1/,

and thus take in the reqmred volume of cold

air to prevent the upper part of the kiln from
being overheated.
The means by which the hoat of & cooling-

off kiln can be used for drying purposes in

another kilnand gradually heating same are
illastrated in Figs. 6, 7, and S.. The smoke-
tunnels /in Fig. 6 of twoor more kilns are coi-
nected with channels # and regulated by

| dampers m, so that the escaping or waste heat
| of eoo]_mn‘-oﬂ' kiln ean be drawn into a kiln

filled Wiﬂi material and the heat used for

T Of

10!

II¢

drying purposes. The waste heat thusleaving

one kiln throughlis drawn into the other
kiln instead of going to the stack S by open-
ing and refrulatmfr the dampers m in channels

b1, ‘and also at m’ in chimney o, the waste-heat

chlmney Fig, 7. (Sec dotted dampers m in

Fig. 6, w hich are open.) The heat thusdrawn

into anothcr kiln rises tarough 7z in the cen-
ter and through contents in “kiln to the top,
and from there 18 drawn downward by opening
or regulating m” in chimney o, Fig. 7.

1 attaeh 1mp0rtan ceto the connectm o-chan-
nels intermediate of the common smoke-stack
and two or.more kilng, each kiln having a
chunney.dt the oufer termmal of each of its
main flues, said. chimneys drawing the heat
from a cooling-kiln into one filled with green
£00ds. Kach channel around the common
smoke-stack has two dampers, whereby the
heat may be permitted to pass into the smoke-
stack or from one kiln to the other, se that

ri
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downdraft prineiple of this kiln, broadly; but

- (o]
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_* zmd a cold-air ﬂue e, located on the roof of the
-roof for the purpose described, substantml]y

extending from the edge toward the center
- of the roof thereof, said flue opening into the

432,601 ' | | 3

the heat of one kiln when it is cooling ean be
drawn into another kiln containing green
goods, thus utilizing the waste heat. |

I am aware that prior to my invention down-

draft briek, tile, and pottery kilns have been
constructed on a similar general plan. 1
therefore do not claim the mventmn of the

What I do claim as my mvcntwn and de-

sire to secure by Letters Patent, is— )

- 1. In'a kiln, substantially as deseribed, a
vemmlly-mclmed cold-air flue which com-

‘municates with the kiln at the top thereof ;
‘and has its lower-end open for the admission

of cold air, substantially as set forth.

2, In a klln the combination of a fire-hox,
V?I‘tl&ﬂ fire- bfw communicating therewith,

kiln in the vertlc.u,l plane of the fire box and
bag and having the inlet-openings fin the

as be forth.
3. A kiln havmn' an exteuor cold-air flue

kiln at points intermediate of the length of
the flue, the nner end of said flue bemrr
closed and the outer end prowded with a
movable cover d, for the. purpose de%crll)ed |
substantially as set forth.

4. In a downdraft-kiln, substantially as de-
seribed, the-combination of the contral smoke-
shaft, the series of radial clean-out channels
(, extendmw from the eentral smoke-shaft to
the outside “walls of the kiln, said channels g
having means for closing the outer ends of

shaft located centrally within the kilns, the

the kiln throufrh one or

the same and of such cross-sectional area as to

permit ready access to the interior of the kiln, |

and the hot-air flues h, situated below the
floor of the kiln and opening inte said chan- 4o
nelsg, for the purpose decserlbed substantially

as set forth.

5. In a flowndmf L-—klln substantially as de-
scribed, the combination of a vertical smoke-
45 -
series of diametric or-radial clean-out chan—
nels g, extending from the central smoke-shatt
to the exterior wa,lls of the kiln and having
means which close the outer ends of S‘Lw
channels and permit ready aceess to the same,
and the series of hot-air flues 7, one series for
each .clean-out channel, w]uch flues are ar-
ranged at right angles to and commuunicate
Wlth sald chmmel s.a,ld hot-air flues being

5o

| sitnated beneath the floor of the kiln and 55

oradually deercasing in length from the outer
wall of the kiln. towm'd the eentor thereof,.
for the pu rpose deser ibed, qubﬂtfm vlally as set
forth.

- 6. In a ktln, a fire-box, the perfomted ver--6o
tical fire-bag conunumcm.mfr with the same

at a point nnnwdmtely a,bm ¢ the fire-box,
and the inclined cold-air flue arranged cxte-
riorly on the roof of the kilnin the vertical
plancof the fire-bag and cornmunieating with 63
more openings,
whereby the air escaping from the Vet'l;wal

fire-bag into the interior of the kiln is eom-.

mingled with the cold air admitted to the

kiln thmurrh the cold-awr ﬂue substmtltmlly 70
as descubed |

| | NEWMAN S. CLARK:
Witnesses: -

HARRY G. JORDAN,
BYRON REED.
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