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To all whom it maz 1 conceri .
Be it known that we, JAMES C. CULBERTSON

and WILLIAM A. DUDALY citizens of the
United States, remdmﬂ at Cmcmnatl in the
county of Hamﬂton and State of Ohm have
invented certain new and useful Improvements
in Kilns and Furnacesfor Burning Bl"lck Tile,
Pottery, and other Ceramic Pmduets of which

the following is a specification, veference be-

ing had therein t{} the acmmpanvmo drw~
ings. |

"Our invention relates to the ¢lass known as
kilns and furnaces for burning brick, tile, pot-
tery, and all kinds of cemmic products, and
has for its objects the equal distribution of
heat in the kiln, economy of fuel and labor,
and the prewsntlcm of smoke.

To these ends our invention consists—

First, in providing a kiln-wall with oblong
vertlcal funnel-shaped openings, situated with
reference to the kiln near the bottom-of the
wall, with the flaring ends facing outward, so
as to form a kind of nozzle thmuﬂh which the
heat is admitted into the kiln.

second, in-providing a Kiln -wall with oblong :

vertical ﬂae&, contracted in the cenfer fmm
side to side and flaring at each end, so as to
form a centrally - contracted throat thmuﬁh

which the heat passes in entermﬁ the kiln

proper.
Third, 1n providing kiln-furnaces with lono
narrow vertlea;l mﬂuent air-ducts, Situated

above the grate-bars in the sides of the fire-

box and ﬂues. These ducts are so arranged
as to be adapted to admit external air in thin
sheets or waves directly from the sides of the
furnace, or vhey may be eonnected with air-

ehambers situated in the sides and bottom of

the fire-box.

Fourth, in providing a- kiln with fm‘naces
having in the rear ends of the fire-box a nar-
row vertical flue flaring at each end, the sides

of which resemble in appearance equal arcs

- of a eircle with the convex sides facing the

45

center. In’ this way a centrally - eontracted
throat is formed, through which the parti-
cles of c&mhustmn are made to pass on their
exit to a rear or adjoining distributing-cham-
ber. By this arrangement the gagseous matter
and flames from the fire-box are focalized or
impinged upon each other so as to be inti-
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mately mixed, and are immediately released
by the flaring rear ends of said flue. In this
way a kind of suction is formed which adds to
the draft of the furnace and aids in carrying
the heat directly to the center or opposite side
of the kiln.

Tifth, in providing a kiln-furnace with a
number of narrow openings sitnated in the
sides and bottom of the centm,llj, eontracted

F_

flue.

Sixth, in providing a kiln-furnace with air-
chambers in the sides and bottom of the cen-
trally-cc:mtmcted flue, and connected with the
external air by air- dicts emﬂmﬂed by damp-
- Ers. |
Seventh, in providing a kiiln with furnaces

! having d]StI"lblltl]]ﬂ -elmmbers in the rear of

and ‘Idj oining 1o the contracted fiue, and join-
ing o and extendmg along the side of the kiln,
S0 98 t0 COYEr One or Imove oblong fannel-
shaped openings in the kiln-wall. ‘Said cham-

‘ber, when covering two or more openings in

the kiln-wall, Should be eonstructed with the
top curving dt}wnward from each end to the
center, or £0 o point opposite the mouth of the
centmlly contracted fiue.

KEighth, 1 providing a kiln- furnace with a
hollow w&ll sitnated inside of the distributb-.
ing-chamber, at right fmﬂles with the con-

| tracted flue.
| curved top ascending from each end to the

Said w:ﬂl 1s econstructed with a

center, or to a point {)ppomte the mouth of the
centmﬂy -contracted flue, 8o as toform, in com-
bination with the curved top of said ch&mber?
a horizontal flue or opening extending the en-
tire length of said chamber, and very much
contracted in the center, or at a point opposite
the centrally-contracted flue in the end of the
fire-box.

Ninth, in providing a kiln with narrow opet-
ings situated in the sides of the oblong verti-

‘cal flues in the kiln-wall.

Tenth, in providing a kiln with air-cham-
bers at the sides of the oblong vertical filues
in the kiln-wall, said flues bemg connected
with the ettemfﬂ alr by air- ducts controlled
by dampers. |

Our invention further eimsmts In certain de-
tails of construetion, which will be fully de-
scribed ]1erem%ftel "and pointed 0111: in the

¢l fmns.
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In said drawings, Figure 1 represents a per-
spective view of the interior ¢f the furnace |
constructed in accordance with our 1nvent10n

- the front, arched top, and one side of the far-

10

edasthe ¢ dlstrlbutln o-chamber.’”
resents a transverse seetlen of the fire-box, .

nace be1ncr removed, except that part designat-
TFig. 2 rep-

drawn through at the line y v of Figs. 4 and 5

Fig. 8 represents a transverse section of the
.eontreeted flue and air-chambers on each side,

drawn through at the line 2z z of Figs. 4 and 5

- Fig. 4 represents a horizontal long 1t11d1na1 sec-

_15

tion drawn in the same plane with the bottom |

of the contracted flue at the line x x of Fig. 2. |

Fig. 5 represents a longitudinal vertical sec-

tion drawn through at the line b b of Figs. 2,

3,and 4. Fig. 6 represents alongitudinal ver-

20

| th’Ll seetlon drawn through at the line w w.of ! 1nge in the kil
Figs. 1, 2, 3, and 4. . Fig. 7 represents the dis- |

trrbutlng ehftmber w1th curved top, the hol-

low wall with curved top, and the oblong fun- ;?5‘ |
~ nel-shaped openings in the kiln-wall.
represents the oval- -topped hollow wall end

Flﬂ 8 1

~ sections of the openings in the top, sldes, and: |
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ends of the same.
tive view of our furnaees covering but onearch
in the kiln-wall, the oblong vertical centrally~
contracted ﬂues 1n the klln wall, and the. air-

Fig. 9 represents 3 perspec-

281029

anumber of small jet- pmnps Whlch areadapted

to admit air heated to a very high tempera-

caping prednets of eombustion are made to
“converge.. In this way the carbon and gases
rising from the fire-box are thoroughly com-

tributing- -chamber, which insures more perfeet
~combustion and. o*wes an additional 1mpetus

| to the draft.

g represents the Openlnﬂ*s in the top and
-sides of the hollow wall H. #% represents the

air-chamber in said wall. -

- _tirepresent the air-ducts connecting the air-
chamber % with the external air, and are con-
trolled by dampers. |

7 represents the oblong funnel Sha,ped epen-

\-wall of Fig. 4.

- Or openings in the kiln-wall of Fig. 9.

el - Wel], melosed by a single. fllrna,ee as
ehewn 1n. Flg 4. The. openings 7’ are better
=edepted to, a kiln having a furnace to. each
ereh 1n the klln as shown in Fig. 9.

i e é l:epresent the openings 1n the. Sldes of

the. eentraﬂly eontreeted flue or throat im the

slits and air-chambers at the Sldes of said ﬂuer, klln-waill 0.

connected with the external air by air-ducts. |
controlled by dampers.

K represents the kiln.
W represents the kiln-wall.

trlbutmﬂ chamber.

M represents the centrally-contracted flue,
situated in the end of the fire-box.

F represents the fire-box, and A the agh-pit.

s s represent the long: nerrow vertical in- |

fluent air-passages in efteh side of the fire-box. ;1 a. represents openings in the top of the. dig-

v v represent the air- ehambers in each side {

of the ﬁre box.

chambers v v, and are controlled by dempers
The GO]]]blIlELthll of the furnace with the air-
passages s s, air - chambers v v, and duets -

n, eontrolled by dampers, is, Sueh as. to. be |
| ntda,pted to admit any desired qnentlty of air
from the Oppomte sides of the fire-box in, cross- -

seetlens and in thin vertical sheets or. weves ‘rt

any stage of combustion and at any hei ght, from
the brete -bars.

e e represent the Ope]llllD‘S in the sides.of the. |
¢.represents. the. openmcrs_,_

contracted flue M.
in the bottom of said flue.

o o represent the. air-chambers. at the. sides.
and bottom of said eentreeted flue; and m m
represent the air-ducts connecting Saﬂd air-
chambers with the external alr, end are. con-
trolled by dampers.

The eentreeted flue. M in. combination with.

the air-passages ¢ e end ¢, air-chambers 0.9,

and air-ducts m m, eentrolled by dampers, form |

D represents |
‘the distributing - ehember ‘having a concave |
curved top.

H represents the hellew well hevmﬂ* A, evel |
or curved top, and Sltueted 1n31de ef the dis- |

o represents, the air-chambers at the. srdes

| ef the. flue. or arch v in the kiln-wall, end are

connected with the external air by duets m'
‘whieh are controlled by dempers Said een-

trally contracted flue or arch #, seld openings

¢ €, and said air - chambers o 0 connected
Wlth the external air by ducts m’ m/, eentrolled

by dampers, in combination with send furnace,
| are. adapted to,admit air heated to.a very high
| tempereture 1nt0 Seld flue. or arch, so. as to
| come. in contact with any uneensumed parti-

| - cles of combustion escaping from the fire-box
j thronﬂ'h the eembustlen ehmnber into the kiln.

trlbntmg -champber D, opposite and cerrespend

- [ ing to thenumber of funnel- shaped openings or
nn represent the air-duets leading to the alr- }

arehes in, the. kiln-wall. These openings are

| ; adepted to. beopened and. closed at will for the
| purpose of introducing ashes or other foreign

| substances, dlrectly 1nte said arches or funnel |
.shaped openings; or a water damper or valve

imay be.used. In, this way the. heat entering

' the kiln. may be. partially or entlrelyr cut off,
,or it may be. allowed to enter at one point end

| =n0t at enother to suit the dlfferent Stefres of

burnmg mn the kiln,

. ¢4 represent ¢ peep-holes,” located. Wlth ref
. erence. to the funne1~sheped openings in the
‘kiln-wall and the. furnace. in. such. manner as
‘to. allow the Operetor tosee.into.the kiln at the

_tende of eeeh ereh so as. to exemlne end de-

LLLLL

the cenéhtlen end wor]clno's of the furn&ce

-Lchaﬂnber and. flues.
|~ The. eperetlen of our furnace. is. as follows'

JThe air admitted. frem the opposite. sides. of
the ﬁre box comes mn conteet w1th the. eerbon

“ture into said flue at such points as the es-

% represents the centrally- eontracted flues

‘The openings r-are. better edepted to a kiln
having two. or. more arches. or openings in the
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and gase§ as they rise ffom the fuel, zmd ‘be- !

ing admitted in thin vertical sheet:; Or waves

at different heights, (which varies always in
proportion-to the depth of fuel on the grate-
bars,) readily commingles with -the ‘flames.

The cammmﬂled mass is then drawn into the |

contracted flue in curved lines. In passing
flue the flames come in contact
with the heated air in the openings in the

sides and bottom of said flue, so as to form a

series of jet-pumps. The p1 oducts of - com-

‘bustion are in this way supplied with oxygen

in proper quantities and heated to the temper-
ature necessary to insure perfect combustion.
The flames are then thrown in cross-sections
from the flaring mouth of said flue against the

wall H, by which they are divided and thrown |

llpW"LI‘d and outward into the top of the dis-
tributing-chamber. - They then dive or de-
scend to the opposite side of said wall H, where
they converge toward and enter the funnel-

shaped openingsin the kiln-wall, and are again
meb by the air from the Opemngs in the su:les
of the flues in the kiln-wall. By opening the
ducts m and » and closing the ducts ¢ ¢ the
draftisincreased and the heatisdriven thr(mn h

the oblong funnel-shaped openings » and +/ in- |

to the center or opposite side of the kiln. By
closing duets m and » f,mfl doors d d and open-
ing the ducts ¢ £ and m’ ' the drafé is cut off
and the heat rises lmmedla,tely after passing
through the openings » 7" in the kiln-wall.

We can by this arrangement close the draft in

“one furnace and open it in the one at the op-

posite side of the kiln, and in this way drive
all the heat to either end of the arches in the
kiln, whlch mi;ures nnifor mltv in size and
hardness. |
When our furnaces are properly constru cte d,

we seldom have smoke enough to intertere w:ith
drying off properly, and as we allow nothing
but the pure flames to enter the kiln, the brick
burned by this method are free from dmeelor
ation. |

fully almost entirely with bituminous coal,

of fuel

of the best fire-proof materials.

Having thus deseribed our mventlml fmd the |
best means at present known to us for carry- |

ing the same into effect, we do not desire to be
confined to the exact c{}n%tructmu and arrange-
ment shown, as many modifications may be
made of the same without departmﬂ from the
spirit of our invention.

W’h% we desire to secure by Letters Patent
18—

1. A kiln having itswalls p 1*0?1(1@(1 with ob-

Jong fmmel-shfbped openings for the admission
of the heating and burning -agent, substan- |

~ tially as and for the purpose set forth.

65

2. A kiln having its walls provided with ob-
long openings or perfm*a;tmns said- openings

The parts-ef the kiln and furnace
most exposed to the heat should be consh ucted |

end substantnlly as and far the purpose sl}eel-
| fied,

3. A kiln-wall pmﬂded with air S]ltf: or
openings situated in the sides of the flues ' 7/,
substantially-as and for the purpose sl:)emﬁed

4. In a kiln air-chamber, o’ o/, situated at
the sides of the flues » 7, connected with the
external air by air-ducts '’ m’, controlled by
dampers, S’ub%tfmtmllv as and for the parpose
qpeelﬁed |

5. In combm%tmn with a kiln- W‘Ei:ll the ob-
1011(3' flues s’ +/, the air-passages € €, zmd the air-
Ghamber& 0 0 eonnected with the external air
by ducts w/ ' , adapted to be controlled by

dampers, subﬁmﬁn]l; as and for the purposes.
‘specified.

6. Ina kiln- furmee the centr ally-contr &ct

ed flue M, flaring at each of its ends substan-
_131&115 as and for the purposes ‘51)9(31ﬁ€‘d |

!_z

. In a kiln-furnace, the distributing-cham-
ber D, extending over one or more arches in
‘the Kiln - wall, “and having a downwardly-
curved top, .‘Substfmtmllv as and for the pur-

'-‘pOSPS set forth.

‘8. In a kiln-furnace, a hollow wall, H, with

an upwa,rdly curved top, situated within the

distributing-chamber located in front of the

flue M, substantmll;g as and for the purposes

set terth
9. A Kkiln-fur nace provided with air-pas-
sages, e eand ¢, sitnated in the side and bottom

_of the cenbmcted flue M, substantially as and

',_fOIf the purposes set forth.

10. A Kkiln-furnace provided with air-cham-

‘bers situated in the rear of the fire-box and af
the sides and bottom of the contracted flue M,
connected with the external air by air-duects
m m, and controlled by dampers, Substantnllv
| as’ md for the purposes specified. =

. In combination with a kiln-furnace,long

.1111*1‘0W vertical influent air-passages s s, and

chambersvv, connected with the external air by

air-ducts n 72; controlled by dampens, substan-
“tially as and for the purposes specified.
We claim by onr invention to burn suceess- |
| the vertical air-duets s § and duects ¢ ¢ and ¢,
| the centrally - contracted throat M, the air-
i chambers v v and o 0, and air-ducts mm and n
n, controlled by dampers, substantially as and
'_f@r the purposes slmclﬁed

12. The combination, in a kiln-furnace, of

13. In combination with a kiln, a furn&(,e
having in the side of the fire-box air-passages

§8 @ centrfﬂl} -contracted flue, M, in the rear

of the fire-box, air-passages ¢ ¢ and e, and air-
chambers o0 0 in the side of said ﬂue a dis-
tributing-chamber, D, as described.

14. In combmatmn with a kiln, a furnace

-hawnﬂ in the rear of the fire-hox a centrally-

contracted flue connecting the fire-box with a
distributing-chamber, D, a hollow wall, H, sit-
nated inside of said chamber, with openinﬂs Jii
¢, air-chamber %, and air- duets t {, controlled
by dampers, %ubsmntmliy as set forth.

156, In combmahon with a kiln-furnace, a
distributing-chamber, D, having in the top op-

bemg centrally contracted and flaring at each posfte and eorreslmnchnﬂ to m(,h arch in the

o
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kiln openings ¢ ¢ and side openings, ¢ 4, Sub-

stantially as and for the purposes set forth.
16. Inakiln, afurnace having a primary com-

bustion-chamber, a rear eombustlon and dis-

5 tributing chamber, D, and a dividing-wall hav-

10

ing in 1ts center a ﬂarmﬂ mouth ﬂue in combi-
nation with oblong flmnel shaped openings in

the kiln-wall, Substantmﬂy as and for the pur-

poses slaeclﬁe(l
17. A farnace for supplying heat to kilns

and for other purposes, consisting of a con-

tracted throat flaring at its front ‘md rear ends,
provided with elonn*ated alr-supply slits, 111
combination with a rear throat of similar char-

“acter, the said throats forming an intermedi-
ate gas -commingling and combustion cham-

ber, Sllet‘LlltlEﬂly as set forth.
18 A furnace for generating. heat for kilns

" and other purposes, conslstmn Of the double-

contracted throat with the intermediate com-
bustion-chamber, in c¢ombination with inde-
pendent controlled mr-supply ducts, substfm—
tially as described.

19. A furnace for generating heat for kilns
and other purposes, consisting of a double-
contracted throat hav1nw flaring frontand rear
ends, and provided with elongated air-supply
shts and having the intermediate gas-com-

1]11110*11110‘ and combustlon chamber, in eombl—_
11&131011 Wlth the rear d1v1d1nﬂ*-wall as de-— :

scribed. | o
In testimony whereof we affix our Slgn'b-

tures in presence of two witnesses.
JAMIES C. CULBERTSON.
W. A. EUDALY.

Wltnesses
L. W. PIERCE,
CHAS. W. SHORT.
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