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To all whom it may concerm:

Be it known that I, JosaUA HUNT, of Cata-
sauqua, in the county of Lehigh and State of
Pennsylvania, have invented a new and Im-
proved Limekiln, of which the following is
a full, clear, and exact deseription. |

The object of my invention is to provide a
kiin for the burning of limestone, wherein the

limestone in its passage vertically through the

kiln from the feeding-door at the top to the

delivering-chute at the bottom will be sub-

Jected to the action of the intense heat pro-

duced by a hydroecarbon-burner, which heat

18 driven by the operaiion of the burner into

the interior space of the kiln. I thus form a

kiln which may be operated continuously,and

~ which will deliver the lime in a condition ab-

- solutely free from physical impurities, such |

~as cinders, and also free from chemical im-
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- lessen the labor required to handle

s

30

39

40

15

30

purities, particularly sulphur, and which will

limestone and the lime.

My Invention consists in a limekiln con-
structed with an exterior iron shell and an in-
terior fire-clay or brick lining, between which -

and the iron shell is a recess filled with ¢in-

ders or some similar yielding material,

My invention further congists in a limekiln
constructed with an opening inits upper por-
tion for the passage of limestone, and with
openings just below itscentral portion for re-
ceiving the hydroearbon -burners, and with
an opening in its base leading to a chute from
which the lime i8 delivered. '- '

My invention further consists ina limekiln
constructed with burner-openings, in the rear

upper portions of which are water - backs,
through which water circulates in order to
keep the adjacent fire-brick lining from being

burned out. |

My invention further consists in a limekiln
constructed with a water circle fed from a
tank or reservoir, and from which a pipe leads
to the inner end of each water-back, the outer
end of each water-back being connected to a
pipe which delivers the waterinto the funnel-
shaped mouth of a pipe which carries the wa-
ter away,and with an oil-circle connected by
a pipe with an auxiliary tank, which in turn
1s connected with a storage-tank, and also to

one of the two tubes forming the burner, and |

both the

| water of condensation.
pipes are provided with valves, by means of

with a steam-circle supplied from a boiler

through suitable connections and connected

with the second of the two tubes formingeach

burner, and also connected with a circle of 5z

pipe placed below it, o as to carry away the
These circles and

which the flow of the vapor or liquids passing
through them can be regnlated. |
My invention further consists in particular
constructions and combinations of parts of the
limekiln, all as hereinafter fully described
and claimed. |
Reference is to be had to the accompanying

drawings, forming part of this specification,

in which similar letters of reference indicate
corresponding parts in all the figures.

Figure1is a side elevation of my improved
limekiln, parts being broken away to show
the burner-opening in horizontal sectional ele-
vation. Kig. 2 is a sectional elevation of the
delivery-chute in a plane perpendicular to
Fig. 1. Fig.3is amodification of the delivery-
chute in the same sectional elevation as Fig.
2. Fig. 41s aside elevation of the burner.

| Fig. 5is a side view of the water-back, the
| outline of the iron casing of which is showns:

and Fig. 6 is a section through the water-back
at right angles to Fig. 5. - |
The limekiln proper is, as shown, formed
of an iron shell, A, thelower portion of which
18 eylindrical in shape, while the upper por-
tion forms the frustum of a cone, the upper
end of the conical portion terminating in a
smoke-stack. (Notshown.) Within theshell
A is a fire-brick lining B, extending from the
lower end of the kiln to a point a little above
the feed-door F. The interior shape of this
lining is indicated by the dotted lines b, its

| upper part, o/, being conical, its central part,«?,
being eylindrical, with recesses @ at the burner-

openings C, as indicated by the dotted lines
0%, and 1its lower part, «*, being in the form of
the frustum of an inverted cone. Between
the shell A and the lining B is a space, ¥/,

which is filled with cinders 4% or some similar
yielding substance, which will adapt itself to
the expansion and contraction of the iron shell
A, thereby relieving the lining B of all undue
pressure and the shell A of all undue strain.
The lower extremity of the interior cham-
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ber of the kiln terminates in an inclined iron
box or chute, D, of square or circular cross-
section, the end of which is provided with a
hinged door, d, formed with a handle, d/, to
which the end of .a rope or chain, d2 I8 se-
cared. This rope d* leads over pu]leys suit-
ably located, and carries a weight at its outer
end,by means of which the door may be raised.
The building in which the kiln is placed is
divided into three stories. Thelowerfloor (not
shown) is at such a distance below the end of

-the chute D as to permit a4 barrow or small

wagon belng run under the door d. The
second floor, K, is at the bottom of the iron
shell A. The third floor, E/, is nearly at the
top of the cylindrical part of the shell A.
The beams of that section of the upper floor
surrounding the kiln are supported by brack-
ets ¢,attached to the shell A. The shell A and
lining B need not extend below the floor B,
and may be supported upon any foundation of
suitable construction. The feed - door F is
hinged to the conical part of the shell A, and
opens into a horizontal passage, F/, leading
through the lining B to the interior chamber.
At or near the base of the main or combus-

~ tion chamber of the kiln are four (more or less)
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tubes, I 4% held at right ann*les to each other.
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openings, extendmg from outside to inside,
and placed in the same horizontal plane and
at equal distances apart around the kiln. I
prefer to make the lower portion of the out-

‘ward half of these openings rectangular in a

section at right angles to their axes, and with
sides converging toward the interior of the
kiln. The upper portions of the openings are
seml - cylindrical. Extending across each
opening, about at the center,is a wall, ¢, of
fire-brick, in an aperture in which the brick
¢’ 18 loosely inserted, in order that it may be
removed when necessary. From the inside of
the cross-wall ¢’ the opening issloped away to
the inner line of the kiln-lining, forming re-
cesses @', Ata point.a little below the arched

To0f of the Opemngs (U1s an aperture,¢,through

the cross-wall ¢. The flame from the burners
H enters the interior of the kiln through these
apertm es.

‘The burner H is known as the ‘‘hydrocar-
bon-burner.”’” It is similar in construction
and acts upon the same principle as the ordi-
nary atomizer. It comnsists, mainly, of two

by the bracket ¢, the ends of which, 4* %, are
formed with screw-threaded holes, into which
screw the threaded ends of the tubes’#*I. The
opposite ends, ¢, of these tubes are sharply
tapered, and the pomts so formed are brought
close together. The tubes are formed near

- their tapered ends with squared portions 179,

to which a wrench may be a,pphed to turn the
tubes to bring their points 4" into proper re-
lationship with each other. - The tubes I A°
have a small aperture extendmg entirely
through them longitudinally.

The end of the pipe % is threaded to fit in

“the outer part of the upper end of bracket
¢. This pipe leads tothe steam-cirele K,which

|

|
i

through the pipe K.
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surrounds the exterior of the kiln in a plane a

little below the bottom of the burner-openings
C, and 1s supplied with steam from a boiler
smtably located (not shown in the drawings)
The pipe k 1s furnished
with a valve, &/, by means of which the quan-
tity of steam passing through the burner H
may be regulated. . Surrounding the kiln 1n

a plane below that of the steam-circle K is the
pipe L, which is eonnected by the pipes I/

with the steam-circle K. The pipes L' are
located vertically below the pipes &, and are
designed to lead the water of condensation to

the pipe L*. Kach connecting-pipe L is pro-
vided with a drip-cock, I, to allow the water
of condensation to pass oﬁ

The pipe #° is formed with a right and left
serew-thread, ::md 1ts upper end screws into
the lower end i*, of the bracket 7.
end of the pipe h*a which leads to the oil-circle
M, 1s screw- bhreaded and in this pipe, below
the pipe #’, a valve may be provided for regu-
lating the flow of oil. ~The pipes h* and &’ are
united by means of the right-and-left coupling
n'. The oilisled from the auxiliary tank (not

The upper:

75

30

‘the pipe L, from which it is led away through

QO

shown in the drawings) to the oil-circle M

through the pipe M'. The oil-circle M is
shown as located just within the iron shell A,

95

and about at the. level of the floors of the '

burner-openings C; but in practice it may be .

preferable to place the oil-cirele on the exte-
rior of the kiln.
respect. The auxiliary oil-tank is placed at
such an elevation that when full the level of
the oil w1ll be about three inches below the
points ¢ of the burners, and as the tank is
preferably made about thirteen inches deep
inside, the level of the oil, when the tank is
nearly empty, will be about fifteen inches be-
low the points of the burners.
tank is supplied from an o1l- -reservoir of large
capacity.

Owing to the 1ntense heat of the flame near

the burners, it is necessary to protect the part

of the lining B with which the flame would
come 1n direct contact. This 18 accomplished
by artifieially cooling that portion of the lining
immediately adjacent to the upper rear sec-

tion of the burner-openings by means of a cur-

rent of ‘water circulating through the water-
backs N. The water-back may be formed of
a semi-cylindrical box fitting within the upper
portion of the burner-opening, through which
water i1s allowed to flow; but I prefer to con-
structit with a pipe, n, bent soas toreturn nupon
itself, as shown in Figs. 5 and 6, thereby form-
ing a series of zlgzags, In whlch the pipe-sec-
tionsbetween the bends»’'n’are parallel to eaeh
obher The pipe-sections between the bends »’
n' are-.eurved to form a semicircle, which will
fit snugly within and be concentmc with the
cylindrical portlon of the burner-opening C.

The inner one, n°, of these pipe-sections is
connected with a pipe, N, leadm g to the water-
circle O, and the outer one, »°, of these pipe-

sectmns is connected with 2. plpe, N*%leading

I do not limit myself in this

This auxiliary
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to the waste- water collectorP By this means | and constr uction of kiln shown and deser ibed,

the wafer from the water- circle O is lead

~through the pipe N’ fo the rear of the water-

~away through the pipe P,

tO

back N, and after circulating back and forth
thr ough the pipe nibis conducted through the
pipe N* to the collector P, from which 113 flows -
By this construc-
tion the cool water is led directly to the rear
portion of the burner-opening C, and during
1ts passage through the water- back it reducs
the temperatmeoi the adjoining brick lining
B sufficiently to prevent it being burned or

~ disintegrated. Surrounding the curved line

IS

20

of pipe n in the water-back N is a casing, N2,
of cast-iron or fire-clay, which is curved in
lines parallel with those of the pipe #n. The
casing protects the pipefrom the action of the
:Elame and serves toev en] y distr ibute the cool-
Ing effecb of the water.

The water-cirele O smrounds the e*s:teuor

- of the kiln in a plane higher than the highest

point in the water-back N, and is connected

by the pipe o to the bottom of a’ reservoir

20

39

40

‘each of which terminates directly

placed at a greater elevation than the water-
circle O. The water is thus enabled to flow

by gravity through the water-circle O to the |

water-backs N, and to be discharged into the
pipeP. The plpe N is provided with avalve,
p, which may be used, although it is’' not ab-
solutely necessary to the perfect working of
my kiln, to regulate the quantlty of W ater ﬁow

g thlouﬂh the water-backs.

Tach water-back i is provided witha plpe NE,
over. the
flared or funnel-shaped mouth p’of the waste--
water collector P, and theendof each pipe N2is
provided with a V.:I]VB % and it is by means of
these valves that I pr efer toregulate the quan-
tity of water flowing through the water-backs.
The valves p* are more convemently located
than the valves P, since by holdmg the hand
under the delwery end of the pipes N* the"
temperature of the water coming from the.

- water-backs may be judged and the flow- -regu-

45
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| _01)6111110‘ C, in order that it may be 1emoved

lated accordingly. By prowdmg each water:
back N with an independent pipe, N? leading
to the collector P, I am enabled to 1egulate
the flow of water, and thereby gage the cool-
1ng etfect of each W‘ltel" back 1udepenc1ent313 of
the others. -

In a direct line above each burner His a
peep-hole, ¢, through which the interior of
the kiln Hl&y be seen, and if the heat in one
part of the interior should appear to be more-
Intense than in another the ﬂames may be

regulated accordingly.
The hinged door B is placed at a conv enient

height above the fioor K for passing the lime- |

Stone through the passage I’ (indicated by th e
dotted lmes) to the interior of the kiln.

The brick ¢*isloosely inserted in thepunch
ing-opening in the cross- wall ¢’ of the burner-

and an iron rod inserted 1f it should beeome
necessary to loosen the mass of limestone de-

through the pipe A%

the kiln.

of the fi

1n the discoloration of bl’lOl{ woﬂz

little labor.

scending through the interior of the kiln.

as my appliances and method for bmmno*
lime may be applied to kilng differently con-
structed and arranged; nor do I limit myseli

to any particular method for pmducnw the
heating-flame. |

The operatmn of my 1mp1 oved Ilmel-..lln 18
as follows: The interior chamber of the kiln
is kept filled with limestone passed through
the opening closed by the door F. By turn-
Ing thevalve k' steam is allowed to pass from
the steam-circle X through the tube I and

enter the interior of the Llln The rapid pas-

sage of steam across the opening in the: tapercd
point 7 of thetubelh creates a partial vacuum
which draws up the 0il from the oil-circle M
~The oil is thus finely
sprayed or atomized, and when ignited an

intense heat is pmduced ‘which'is driven into
The

The Curlent of Steam I1ssuing
St;e%m -point ' is regulated by. means of the
valve &/, and ther eby the quantity of oil drawn

e,
-

ame is conical .in form, the
&pe*{ of ‘the cone bemn ab the burner- ]pomts

from the
90

up- to the oil-point ¢ and the intensity of the

flame are also governed. The quantity of oil
coensumed being dependent upon the mpldlty
ow of st{nm form the tube I, there is
but little need of a valve in ‘the 0il- -pipe A’
or in the oil-circle M, for since the burner-

of the flow of - oil. By this method I obtain

| points 4’ are .always at a greater elevation
‘than the oil in-the aumlmly tank - the oil-
pipe at ‘the burner need not in all cases be
provided: with a valve; but I prefer to place
| avalvein the pipe h to ingure the regulation

I1CO

not only an'intense heat, but a very perfect

combustion and dellver the lime in a state ab-

| s,olutely* free from sulphur, an ingredient which
18 almost'invariably presentin all lime burned

with either c@a,l coal and coke, or coal 'and
wood, and w 111(3h not only i ]I]JUIQS the bond of
mmtdr made from the ]1me but also results

tion to this the ¢ oreat heat of the flame and its

' pullty act to desu]phmlze the material pass-

Ing through the combustion-chamber, so that

_by this method of burning lime I not Only pre- -
vent the possibility of the introduction of sul-

In addi-

'IO5

IIO

| phur in the lime, but I remove that deleterions -

element when 113 18 present in the limestone.

-T-JB lime is also delwered in a condition
| w.

holly free from the mechanical impurities,
and. as it 1s taken from the chute D it may

_beeitherstored or packed. Furtherthanthis,
‘may be operated continuously, the
o1l, qteam,and water supplies quuumw but lit-

the 111]

tle attention, and the feeding of the llmestone
and the 1eu10v111g of the lime requiring but
Water resulting from condensa-

120

125

tion of the steam in the pipe & is led away
through the pipe I/, the drip - cock being:

open. When once adjusted, the valve P regu-
lating the flow of water through the water-
baJcks N, will need but occasional looking after.

The modification of the lower end of the

I do not 111:.11__1_]:._ myself to the particular foi"'m ¢ kiln shown in Iig. 3 consists of delivering-

130




chutes R, (tﬁo or more in numbef,) which, be-

- ginning at a common point beneath the cen-
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ter of the kiln, curve downwardly and out-
wardly, and are provided with hinged doors
r at their outer ends. These chutes may have
a rectangular or circular cross-section. The

- lime may be removed from one of these chutes

- while the other is being filled with lime de-
- scending through the Kkiln.
one or more storage-chambers may bo fOl med

By this means

in which to cool the lime. |

Having thus described my mventlon what
I claim as new, and desire to secure by Letters
Patent, 18—

1. A limekiln constructed Wlth an outer
iron shell, an inner fire-brick lining, and an
interposed layer of yielding material, as set

forth.

2. A limekiln consfructed with an outer
iron shell and an inner fire-brick lining, and
provided with openings for the introduction
of the flame of hydrocarbon-burners to the in-

terior space of the kiln, as set forth.

8. The combination, with a limekiln having
openings for the mbroduotlon of the flame of

_hydroca,rbon -burners, of water-backs at the

upper inner portions of S&ld openings, as set

forth.

4. The combmatlon with a limekiln con-

stlzuoted with an outer 1ronshell an inner fire-

brick lining, and an intervening yielding ma-
terial, and having burner-openings through
said sholl lining, and intervening yielding
material, of water-backs arranged at theupper
inner
the fire-brick lining, whereby said lining will
be protected from the heat of the flame of hy-
drocarbon-burners, as set forth.

5. A limekiln constructed with burner-

openings having thelr inner upper portlons

coverad and protected with water-backs, in

combination with a water-circle oonneotod-

with a water-reservoir and wwh the water-

backs.
6. In a limekiln constructed with burner-

openings having their inner upper ends pro-

tected with water-backs, the combination, with

. said watér-backs, of a water-cirele ha,vmg con-

50

nections with saild water-backs and with a

water-reservoir, as set forth.

7. In a limekiln constructed with burner-
openings, and said burner-openings being pro-
tected with water-backs, the combination, with

- gaid water-backs and ﬁlth a water- olrole cCon-

55

60 p

nected with sald water-backs, of overflow-
pipes from the said water-backs, provided at
their extremities with regulating-valves, sub-
stantially as set forth.

8. In a limekiln bhaving burner- 0pemngs
rotected at their inner upper portions with

water-backs, the combination, with said water-
‘backs, of a water-circle arranged above the
plane of the water- -backs, connections from the
water-circle to a water-reservoir and to one
end of the water-backs, of overflow-pipes from
the other end of the water-backs to a suitable
 water-collector, and.of regulating-cocks at the

portloos of said openings adjacent to-

330,121

- outer extremities of said overflow-pipes, the

said outer ends of the overflow-pipes being
arranged below the level of the water-reser-

voir, as set .forth, whereby a continuous and-

regulated current of water can be passed
through the said water-backs, as set forth.
9. In a limekiln constracted with burner-

openings, the said burner-openings provided

with an apertured cross-wall, as set forth.

10. In a limekiln constructed with burner-

70

75

openings, a cross-wall arranged centrally of

said burner-openings, and provided with a
flame-opening and with a punohmg hole, as
set forth.

11. The comblnatlon Wlth a limekiln eon-’_

structed with burner-openings, of a hydro-
carbon-burner, as set forth.

12, The oomblnatlon with a limekiln con-
structed with burner-openings having an ap-
ertured cross-wall, of a hydrocarbon- -burner,
substantially as set forth.

13. The combination, with a limekiln hav-
ing burner-openings, of hydrocarbon-burners
arranged in said openings, as set forth. |

14.
ing burner-openings prov1ded with an aper-

tured cross-wall, of hydrocarbon-burners and

of a steam- circle having connections with sald
burners, as set forth.

- 15. The ecombination, with 2 llmekﬂn ha,v
ing openings provided w1th an apertured cross-
wall, of a hydrocarbon-burner, and ef an oil-
circle having connection with the vertical tube
of said burner and of an oil-reservoir,and said

reservoir being arranged so that the level of

the oil will always be below the end of the
vertical pipe of the burner, as set forth.

16. The combination, W1th a limekiln hav-
ing a burner-opening provided with an aper-
tured wall, of a hydrocarbon-burner, an oil-
circle havmg connection with the vertwol
tabe of the burner, a steam-cirele having con-

nection with the horlzontal tube of the burner

and of a regulating-valve in the connection

between the steam-circle and the burner, as
| set forth, whereby the currentof oil fed to tho

burner can be regulated and the intensity of
the flame controlled.

17. In a limekiln having burner-openings,
hydrocarbon-burners in said openings, and an
oil and a steam cirele for feeding and operat-

ing said burners, the combmatlon, with said

steam-circle, of a circle having valve-connec-
tion with the steam-cirele for carrying off the
water of condensation, as set forth.

- 18. The oombmablon, with a limekiln hav-
ing burner-openings, hydrocarbon-burners in
said openings, and devices for supplying oil

The combination, with a limekiln hav- |

8C

Q0
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and steam fo said burners, of water-backs iIn

the upper inner portions of said openings,

and of means for keeping up a continuous

circulation of water through said water- backs '__

as set forth. |
19. A limekiln constructed Wlbh oontral

burner-openings centrally divided by an ap-

130

ertured cross-wall, and in the front part of

which opening.is a hydrocarbon-burner, in
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combination with said burner an oil-cirele re-

ceiving oil from an auxiliary oil-tank and
having a pipe leading to the vertical tube of
each burner, the said oil-tank bemg at such
an elevation tha,t thelevel of the oil in it will al-
ways be below the points of the burners, sub-
stantially 4s herein described and set forth,
20. A limekiln constructed with central

~ burner-openings centrally divided by an ap-

10

ertured cross-wall and provided with water-

‘backs in their upper rear portions, in combi-

nation with a hydroearbon-burner,one tube of

‘which is connected with an oil- olrele fed from

~ an oil-reservoir, and the second tube of which

15

20
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1S connected mth a steam-circle fed with steam

from a boiler, Substanmally as herein descl 1bed

and set f01th .
. A limekiln constructed with an outer
1r0n Shell a fire-brick lining, and an inter-

ber, in combination with a chute or chutes
ben"mmng at the bottom of the vertical inner
chamber and extending downwardly and out-
wardly, having a rectangular or circular cross-
section and being pr 0V1ded with an outer end

door or doors, substantlally as herein desm 1bed -

and set forth.

22. In a limekiln COI]Q‘[lIlCtE‘,d with an in-
ner fire-brick lining forming a vertical cham-
ber in said kiln, Lhe sald chamber having its

upper portion in the form of the frustum of Q.

cone, its central portion formed with straight
vertical walls recessed near the base of said
straight portion, and -having its lower portion

fmmed a8 an mvelted frustum of a cone and

provided with a delivery-chute, as set. forth.
25, In a limekiln having an inner fire-brick
lining forming a vertical chamber,the central
vertical walls of which are recessed near the
base of the straight portion, the said kiln and

its lining having burner-openings 0pen1nﬂ into

the said recessed p01t10ns of its Interl 101 cham-
ber, as set forth. |

24. A limekiln constructed with an outer
iron shell, a fire-brick lining, and an inter-
vening space filled with a yielding material,
and W1th a vertically-ranging inner chambel
with centrally-located burner-openingshaving

i' their inner upper portions protected by water-

!

backsand havinghydroearbon-burnerslocated
in their front portions, in combination with a

| water-circle receiving water from a reservoir
i and suitably connected with the water-backs,

a steam-circle receiving steam from a boiler
and suitably connected with one of the burner-
tubes, and an oil-circle receiving oil from a

| tank and suitably connected with the second

burner-tube, as herein described and set forth.

- 25. A limekiln constructed with an inner
ﬁre brick lining, openings through the kiln
and lining into the interior chamber of said
kiln, water-backs at the inner upper portions

of said openings, hydrocarbon-burners in said

openings, a, Sult‘mbly -valved connection from

| @ water-supply to the said water-backs, suit-

able connections from the burners to an oil-

| supply, and suitably-valved connections from
vening spaee filled with a yielding material .
-and having a vertically-ranging inner cham-

the burners to a steam-supply, Subst'mtlally

| as set forth.

26. A limekiln Constl ucted with an interior
vertlcally-ranging chamber extending from

 the upper to the lower end, in the upper end
of which chamber isan opening for the ad-

mission of limestone, and in the lower end an
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opening through which thelime may be drawn -

away, and having central openings through
which the flame from hydlocarbon -hurners
enters the interior chamber of the kiln and
subjects the limestone to an intense heat as it
passes by gravity through the kiln, substan-
tially as herein described and set forth.
27. The combination, with a kiln, of hvdro-
carbon-burners auanged to throw their f anme
into the mass of limestone descending by grav-

1ty through the kiln, substmtmllv as herein

descllbed and set forth
28. The combination,
limekiln provided with burner-openings,. of
burners arranged in said openings,and of blast
devices in connectmn therewith, substantially
as set forth, whereby a powerful heating-flame
can be forced into the mass of limestone pass-
ing through the S&ld kiln.,
J OSHUA HUNT
Witnesses: o
R. H. HEPBURN,
IsAAC CONARD.
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