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To all whomv it may concerm:

Be it known that I, EDWARD TATNALL
WARNER, a citizen of the-United States, re-
siding at Wilmington, in the State of Dela-

5 ware, have invented certain Improvements in
Limekilns, of which the following 1s a Speci-
fication. |
My invention relates to a class of devices
for burning limestone, cement rock, and other
1o material, rudimentally so well known as not
to require special description, and its object
is the construction of a kiln in which the cal-
cining of the carbonate of lime, or other ma-
terial, can, by the combustion of commingled
5 heated air and gas, be rapidly, effectually, and
economically, conducted.

With these ends in view, my invention com-
prehends apparatus, a good form of a conven-
ient embodiment of which is represented 1n

20 the accompanying drawings and hereinafter
described, the particularsubject matter which
I claim as novel being hereinafter definitely
specified.

In the accompanying drawings, Figure 1 18

25 a central, vertical, sectional, elevation, of a
limekiln embodying my improvements; Kig.
2 is a horizontal sectional plan taken through
said kiln in the plane of the dotted line x x
of Fig.1; Fig. 3 isasimilar plan taken through

z0 said kiln in the plane of the dotted line y ¥
of said Fig. 1; and Tfig. 4 i1s a similar plan
taken through said kiln in the plane of the
dotted line z z of said Fig. 1. Fig. 5 1s a top
plan view of the basal mantel which supports

35 the kiln proper.

Similar letters of referenice indicatle corre-
sponding parts.

The kiln represented in the drawings and

» hereinafter deseribed is internally of cylin-

40 dric form, and externally its lower portion is

likewise cylindric while its upper portion 1s

conical. Itisto beunderstood, however,that

this form is resorted to from preference mere-

ly, and that I do not confine myself to 1t, as

45 the kiln as an entirety may be both extet-

nally and internally of other than cylindrie

form, its section, for instance, being, at will,
square, polygonal, elliptical, or irregular.

In the drawings, A represents the basal man-

g0 tel or base plate upon which as a bed the

|

!

| chaniber to and through the inclosing shell

mantel is of annular forni, preferably com-
posed of metal, and of sufficient strength to
support thesuperimposed structure. Thecen-
tral circular discharge opening ™ of the man-
tel is conveniently closed by a discharging
funnel A*, the discharging throat of which is
in turn closed by a gate a® of any preferred
character. Upon the upper face of the man-
tel R are, for convenience of construction,
formed two concentric ribs or flanges, of which
the rib a® is formed at the outer edge or cir-
cumference, and the rib a* about midway be-
tween said outer edge and the inner edge or
that of the discharge opening. The mantel
itself is conveniently supported npon columns
o’ erected from the ground to a height suffi-
cient to permit of suitable access to the throat
and gate of the discharging funnel. |

Upon the mantel is erected and supported 7o
the external inclosing shell B of the kiin, con-
veniently made of sheet iron. 'This shell, in
the form shown, 1s cylindric as to its lower
portion and conical as to its upper. Upon
the mantel within the shell _1s also erected
and supported the fire brick, soapstone, silica
rock, or other fire proof structure which forms
the body of the kiln proper, and which 18
essentially constructed to form two cham-
bers, of which the upper or burning chamber
C, the fire brick walls of which are desig-
nated ¢, is preferably of less diameter than
the lower or cooling chamber D, the fire brick
walls proper of which are designated d. Above
the burning chamber extends the stack K,
within which, preferably, is a stack damper
e of any preferred character. At the upper
portion of the burning chamber 18 a charg-
ing aperture c¢*, likewise of any preferred
character. | R

The annular interspaces between the ex-
ternal surfaces of the fire brick walls of the
kiln proper and the internal surfaces of the
inclosing shell, are filled with packing ma-
terial I of any preferred character, ashes or 95
earth Deing suitable for the purpose.

G are a series of combustion chambers,
which are five in the structure shown, and
which radiate from the base of the burning
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B of the kiln. These combustion chambers

structure of the kiln proper is erected. This | are best shown in Fig. 2. They are formed




5

of fire brlck and into them lead the hot air |

and the gas ﬂues whereof hereinafter. Ex-
ternally the a,peltures of these combustion
chambers are conveniently closed by doors ¢

of any suitable character, by the opening of

which access can be had ‘ro the chambers.
Within and surrounding the cooling cham-
ber is erected a lining or cha,rﬂ*e 1etammg wall

- d”%,which, in the form of construction shown,
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1S convemenﬂ} a'cylinder of cast iron of a
thickness, for instance, of three-quarters of
an inch, the external dla,metel of which 1s

quﬂi(ﬂently less than the internal diameter of
the fire brick walls proper.d of said cooling:

chamber to afford between said walls proper

‘and itself, the said lining wall, an annular

Y lindriform space or air chamber d? into

which atmospheric air is fed or flows con- |

veniently through a circular series of air in-
let orifices af f01 med through the basal man-

tel i such position as to open only within
said air chamber.

From out the upper portion of the air

chanmber, at predetermined circumferential

1ntervals, lead air flues d®, conveniently cor-
respondent in number with the number of

comtbustion chambers, which respectively,

conveniently, branch to both sides of the
combustion chambers, are conveniently ex-
tended lengthwise of said walls of said com-

bustion chambers and discharge thereinto |

through air outlets d formed, convementl;
throun*h the walls of said eombustlon eham-
bers.

Hisagasinlet eonvementl y formed through

the lower portion of the shell of the kiln, and

conveniently leading into a circular supply
lue h conveniently formed within the pack-

~ ing around the walls proper of the cooling
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chamber. Leading upward from this Supply

filue, whleh 18 common to them all, are a series |
of gas flues 7™ preferably correspondent in’

number with the number of combustion cham-
bers employed, which at their upper extremi-

ties are respectively, conveniently, branched |

to the sides of the combustion chambers, lon-
gitudinally along which they are prefembly
externally extpnded, and into which they
open through gas outlets A2

damper he.
Sueh belnn* a convenient construction of

an appalatus embodying my invention, the

operation which it is adapted to effectuate is
as follows:—Assuming the initial charge of
limestone to have been subjected in the bum-
ing chamber to the operation of calcining

the carbonate, and the ealcined charge to'
have descended into the cooling ehamber un- |

til the latter has been completely filled by
1t,—thereafter, as successive fresh- charges
of stone are 1nt1 oduced to the burning cham-
ber, the radiation through the lining wa,lls of

the cooling chamber from the he.-.l,ted and
burned ehalﬂe then contained therein wﬂl |

serve to heat the air flowing into the stur-
rounding air space or chambel which will

Each of these
gas flues 1is comfemenﬂv controlled by a |

]

cation with each othe1

414,350

therefore in 1ts heated condition risie_ and
through the air flues flow into the combus-
tion eha;mber% and therein commingle with

the gas also flowing thereinto, and a,1d to sup-

port the combustion of the gas in said cham-
bers and in the burning eha,mbel It will be
apparent that this 0]_)61&131011 utilizes and re-
covers for the heating of the air the latent
heat in the charge *mthm the cooling cham-
ber, while said char@e 1s gradually coohnﬂ

Tt 1S proper to expla,m that the gist of the
invention resides in the provision of an air

space or chamber within the kiln and around

the cooling chamber, and in communication
with the co mbus‘uon cha,mbels ,—whichisbest

the outer walls proper of the cooling chamber

and the charge within said chamber (which
“would othermse be supported against said

outer walls) and at a suitable distance from

‘said outer walls, of a heat- transmitting or ra- -

75
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~accomplished by the 111terpos1t1011 between-

diating lining wall or cylinder, be its mate-

rial what it may, which serves to radiate the

heat which it receives from the coolin g charge

‘to the air with which the air chamber is con-
stantly supplied, to the end that said airmay
| be heated for the better supporting of the
~combustion of the gas in the combustion and
‘burhing chambers

With these considera-
tions in mind, it is apparent that it is imma-

terial as to pr emsely how the lining walls and.
‘air chamber are formed, and as to whether
‘the air chamber be a %mnle undivided annu-
‘lar chamber or be comp051te of a series of di-

vided air spaces not necessarily in communi-

95
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and immaterial as to

precisely how or in Whﬂ‘b directions both the

heated air and the gas flues lead up to and

discharge into the combustmu chambers;—

105

and also immaterial as to what form and pre-

cise relation to the burnmn' chamber the com-
bustion chamber or (,hambers assume, or as
to what numbfer Of eombustwn chambers are

-employed.

Of course the mechanical detail of con-
struction of the kiln as an entirety may be
greatly varied, provided always that the sali-

ent features of the charge-retaining heat-ra-
diating walls of or inner lining to, and of the

110
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air chamber or spaces smloundm , the cool-

ing chamber, be retained. Itis proper to state

also that while I prefer to introduce the air

to the air chamber through  separate inlet

seribed as formed: thr oucrh the basal mantel,

120
orifices, as, for instance, thmuﬂ*h those de- -

the air can be otherwise admitted to s(,ud air |

chamber.

Havingthus deseribed my mventmn I clalm
and desire to secure by Letters Patent —

A kiln in which are combined the follow- |

ing elements, namelyi—a basal cooling cham-
ber the inner lining or charge- 1eta1n1nﬂ' walls

of which are f01med of hea,t-radlatmﬂ' mate-
rial and surrounded by an air chamber or air

~spaces provided with air inlets;—a burning
chamber above and dlseharn*mfr into the eool-

 ing chamber,-—mcombusmon cha,mbers above

125
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the cooling chamber and in communication
with the burning chamber;—flues for gas lead-
ing to the combustion chambers;—and flues
for heated air leading from out the aircham-
beror spaces surrounding the cooling chamber
to said combustion chambers;—substantially
as set forth and for the purposes specified.

In testimony that I c¢laim the foregoﬁg as

my invention, I have hereunto signed my

name this 4th day of May, A. D. 1880,
EDWARD TATNAILL WARNER
In presence of—
J. BONSALL TAYLOR,
F. NORMAN DIXON,
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