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Thiz invention relates to lime burning snd to
kilns therefor.

In the burning of lime heated gases have here-
tofore been passed upwardly through a column
of broken Hmestone, the gases being hemted by
combustion of gaseous fuel sdmixed therewlth or
of solid fuel beneath or admixed in layers with
the limestone. Difflculties have been experienced
in obtzining uniform burning or csleining of the
limestone throughout the column. Such difficul-
tles appear to have been caused, of least in part,
by the inherent instability of vniformity across
the cross-section of the column of the upwerd
flow of hot gases. If a locality of the cross-seg-
tional area or the walls of a channel through the
column in the direction of flow of the gases
should become hotler than the remeainder, there
is a natural tendency for the rate of fow of the
gases through that locelily or chanmpel to in-

@ creass, even &b the expense of the flow through

other parts, with consequent tendency to further
increase of temperature at the locaMity or chan-
nel and still further Increase of the rate of fiow.
There is thus & cumulative tendency for the rate
of flow of gases past, and the temperature of, a
hot locality both to incresse. A$ bast the eqguilib-
rium of the rate of fow of hol gases across the
cross section is unsiable when the directlon of
flow is upwards.

The object of the invention is to provide an
improved method of burning Hme whereby more
uniform burning or calclning of the Hmestone
may be cbitained throughout the column thereof
which is contained in s kiln. To this end an ob-
ject of the invention is to set up an inherent
tendency to preserve uniformity of rate of fSow
of hot gases through the lime being burnt over
the whole cross-section thereof.

Another object, is t0 widen the field of raw ma-
terial by providing an lmproved method enabling
burnt lime to be produced in o given kiln or bat-
tery of kiins with equal facilily from limestone,
chalk or shells.

Ancther object is to provide an improved re-
generative method of burning lime which method
may be continuous by csrrying it out in a sue-
cession of steps.

Apnother object of the invention is to provide
a method of burning lime by the employment of
which the height of a kiln in which the lime ma-
terial is burnt may be reduced and the cross-sec-
ticnsl ares incressed without detriment to the
product and without encountering the dificulties
hereinbefore experienced in obtaining uniform
burning throughout the charge.
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A still further obiect i3 to provide improved
apperatus for burming Hme according to the Ine-
vention and for controliing the operation.

In the method of burning lme according is
the present Invention @ lmyer of solid fuel is
superimpozed upen the raw ime material, the
fuel is ignited, sir is passed downwards through
the fuel and the gaseous products of combustion
are caused o pass downwards through the Infra-
recumbent Hine meterial fogether with the gase-
ous products of ecalcining. Preferably the lime
is burni in a battery of four kilns and in the
preferred methiod of operation alir or gas is passed
up through the recently burnt and hot contents
of one kiln, down through the burning conbents
of @ second kiln, up through the unburnt con-
tents of a third kiln and thence to a chimney
flue or exbractor fan. WMeanwhile the fourth kiln
may be discharged and re-charged.

It will be sppreciated that the zir may be nd- 20
mitied to the fest kiln through o damper cone
trolling an opening to atmosphere and thai the
contents of this kiln will be cooled by the passage
of the alr through them whilst the sir will be pre-
heated. In the third kiln the gaseous siream 28
from the second will be cooled and will pre-heat
the charge thereln.

This operation may be repeated after the con-
tents of the second kilm have been burnt by pass-
ing the alr up this second kiin, down through the %0
burning contents of the third and up through
the newly charged fourth kiln and so on so that
Hme may be burnt in 8 succession of steps form-
ing & continuous regenerative operation.

In the sccompanying drawings, which are dig-
graramatic in cheraciere—

Figure 1 is an elevation of & batiery of kilns
accerding to the present imvention, one of the
kilng being shown in longibudinal section:

Pigure 2 is & plan of Figure 1, the ane kiln be-
ing shown In transverse section; and

Figure 3 iz & fregmentery plan lustrating a
different position of the upper condults.

Like reference nwmerals indicate Ike paris,
where applicable, throughoub the several figures 4§
of the drawings.

The embodiment of the lmvention which is i1-
lusirated comprises a hatiery of four kilns {0, 04,
i2 and i3 grouped arcund a common axis {4—014
equally spaced from one snother and all eguil-
distent from the asls,

Bach klln comprises. a substantially vertical
hollow structure providing a cylindrical chamber
{6 having & domed roof (6 and 2 conieal base {7
leading o o lower neck (6. An upper port 19 is
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formed In the roof ¢ of each kiin cnd the ports
19 of the four kilns £6, ¢4, {2 and {3 are all sousl-
ly spaced and ecqui-distant from the common
axis {4-—14.

Two lower ports 28 are formed in the neck §9
of each of the kilns. One of the poris 20 of the
kiln 18 is connecied by & conduit 2{ t{o & lower
port 20 of the kiin i{ and this condull is con-
trolled by dampers 22 and 2§, the dempsr 22
appertaining to the kiln {6 and the damper 28 to
the kiln {{. Between the dempers 22 snd 23 the
conduit 2{ is provided with an opening 24 lesd-
ing to atmosphere controlled by & domper 28.

The other lower port 26 of the kiln if is
similarly connected to 2 lower port of the kiln 2
by a conduit 31 controlled by dampers 38 and 38
and having an opening fo simosphere %@ con-
trolled by & damper 38, The other lower port
of the kiln 2 is connecied o one of the ports 28
of the Kin {2 by & conduft 40 controlled by
dampers 82 and 43 and hoeving an opeping to
atmosphere 48 controlled by a damper €8,

Likewise the other port 20 of the kiin 8 is
connected to the other port 28 of the kiln (8 by
a conduit 51 controlled by dempers B8 and §8
and having zn opening to atmosphere 56 con-
trolled by & damper BB, :

A steging 80 erected above the battery of kilns
supports an extractor fan 8! the outlet of which
is connected to & chimney 62. A five pipe 83 is
connected to the inlet of the fon 61 and the
lower porticn of the fiue pipe 63 is concentric
with the axis {-—{(4 and comprises o joint 68
with & menifold €5, 86 such that the manifold is
rotatable in relation t¢ the flue pipz 83 shout the
common gxis §4-—{4.

The manifold comprises e fiue portion 80 con-
nected to the fired fue pipe 68 =t the joint 04
and a bridging portion 8. The fue portion 63
of the manifold has a downwardly opening
mouth 87 adapted to register with any ons of the
upper ports (8 of the kflus (0, {i, 1€ and 13.
The bridging portion 88 of the menifold Hkewise
has two downwardly opening mouths €8 and 49
adapted to register with the upper poris 19 of
two adjacent kilns when the mouth 87 iIs in
register with a port of another kfiin.

Each of the kilns is provided with o charging
opening at the top having o detachable cover 78
and with a discharging opasning at the hese of the
neck portion (& normally closed by 2 stiding
shutter or like closure means 74.

The bhattery of kilns may be operated in o con~
tinuous regenerative process im the following
manner:

Assuming each kiln {o be charged with raw
limestone, chalk or shells upon which a layer of
solid fuel is superimposed and the contenis of the
kiln {8 to have Leen recently burnt, the Iilns {6
and {2 will be charged with raw Iime and golid fuel
and the controlilng devices of the conduits con-
nected to the vorts {§ and 2§ are adjusted into
the position shown in Figures 1 and 2. In this
position the bridging portion 65 of the manifold
connects the upper port 9 of the in 10 to the
upper port {9 of the kiln {{ and the fiue portion
65 of the manifold connects the upper port 18 of
the kiln {2 to the inlet of the fan ¢ and thence
tn the chimney §2.

The dampers 55. 63, 82 and 38 are opened and
all the other dampers ere closed. ‘The fan 8¢ will
induce a current of air through the opening 54
into the base of the kiln {@ through the lower port
20 thereof which is conmnected to the conduit §4.
The alr will then pass up through the recently

9,928,940

burnt and bot contents of the kiln (D into the
bridging portion 66 of the manifold and thence
through the upper port {9 of the kiln #{. During
fis passage through the Xiln 18 the air will be
heated sufficiently to ignite the layer of solid fuel
at the top of the kiln {1 (the contents of this kiln
having been pre-heated as hereinafter described).
Thence the air and products of combustion will
pass in & downward flow te burn the raw materisl
in thizs kiin. On srriving at the base of the kiln
{¢ the gaseous stream will pass through the con-
duit 31 into the base of the kiln 12 and up through
the charge therein which will thus be pre-heated
and the gases will ke cooled, thus reducing eny
tendency to ignite the layer of fuel at the top of
thiz kiln, though the amount of alr admitted
through the opaning 54 is preferably so regulated
that the gases will not be able to support com-
bustion when they arrive at the kiln 2. From
the top of the kiln (2 the gaseous stream pesses
through the flue portion § of the manifold and
thence through the extractor fan 6§ to the
chimney 62.

Whilst the contents of the kiln §f are belng
burnt the kiln {8 is discharged and re-charged.
When the burning of the lime in the kiln {{ is
completed the manifold is turned clockwise into
the pesition shown in Figure 3 so that its flue por-
tion 65 connects the upper port ¢8 of the kiln 13
to the chimney €2 through the fan 6{ and its
bridging portion %6 connects the upper ports 19 of
the two kilans 1§ and {2.

The dampers 53 and %5 are closed, the dampers
2% end 26 are opened, the dampers 32 and 23 are
closed and the dampers 42 and 43 are opened.
Alr will now enter the conduit 2{ through the
opening 24, pass up through the rzcently burnt
contents of the kiln 1{ to be pre-heated and to
cool such comntents, thence through the bridging
portion 66 of the manifold, down through the kiln
12 to ignite the pre-heated layer of fuel therein
and to burn the pre-hssted lime contents, the
gaseous stream passing through the conduit 41
infe the base of the kiln 18, up through the con-
fents of that kiln to pre~heat its charge, the
cooled gases finally passing through the fiue por-
tion 66 of the menifold and the fan i to the
chimney 62. Meanwhile the cocled contents of
the kiln 19 are being discharged and this kiln
re-charged.

When the contents cf the kiln 12 are compleiely
burnt the manifold 68, §6 is azein turned clock-
wise for ifs mouths to register with the upper
ports of the kilns 1§, 15 and (2 and the dampers
are manipulated to enable the contents of the
kiln 18 to be burnt in g similar manner to that
described above the precess being repeated so that
the countents of the various kilns are successively
burnt.

Since the hot gases sre forced to flow down-
wardly through the lmestone which is being
burnt, the equilibrium of flow is stable across the
cross-section. If s locality tends to become over
heated, the density of gases thereabout is reduced
and the tendency is for the downward fiow in that
locality to be diminished and to be increased eise-
where. The diminished rate of flow in the over-
heated locality tends to cause a reduction in tem-
berature and thus there is an inherent tendency
to preserve uniformity of rate of flow over the
whole cross-section.

In the result the limestone is more uniformly
burnt throughout the voiume of the column snd
more precise regulation of temperature and durg-
tion of ireatment are rendered possible with
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resulting improved fuel cconomy and mors wnd-
form product.

What I claim is:

1. The method of burning Ume in which a layer
of solid fuel is supsrimposed upon the raw lme
material, alr pre-hested to ab lenst the Ignition
temperature of the fuel iz pessed downwards
through the fuel and the gateous products of
combugtion are caused fo I dovwnwards
through the infro-recurnbent Mme material to-
gether with the gaseous products of caleindng.

2. The method of hurning ime in & battery of
ab least four kiins in which g layer of solid fuel is
superimposed upon the row Hme mederinl when
charging each kiln, sir s passed up through the
recently burnt and hot conbenis of one kiln,
dovwnwards through the fuel and infra-recumbent
lime material in o second kiln, the zaseous shreat
from which is passed up through the woburnd
contents of a third kiln and thence to o chimney
fiue, the fourth kin being dscherged and re-
charged meanwhile,

3. The methed of buwmning me in & batlery of
at least four kilns and in 2 continuous regenera-
tive operation comprising a succession of steps

in each of which one kiln is discharged and o

me
pra-
e

layer of solid fuel is superimposed wpon raw
materizl to be birnt in thet kin, alr is
heated by belng pe L up through the hob
burnt In 2 second kiln in the previous sbe
passed downwards through the fuel of o &
kiln which had been pre-keated in the previous

wards through

-

with the geseous products of colcinizg, and the
gasesus stresrn from that third kip In which the
lime iz belng burnt is pe o Ghroush
to pre-beat the unburnt
kiln which hsd been charg
step.

&, ‘The co
exceeding ¢
CORINON |
the interlor, one
other near the hase
all egually spaced and egul-dist
common axis, s chimmney fue having s pordl
concentric with said axls and o manifold §
to the chimpey
comimnon axls and
each capable of
of any kiln, one
in the maniiol
months

=

cying wi
of the mouths
Ith the chime

reonnected

. an upper porb
belng connected
v fue, the other
& manifold,

belngy &

3

B. The combination of o plurality of lme kilns
excseding two in nwnber and grouped sround &
common axis, each kiln having ports opening to
the interior, one near the top thereof and others
near the hasge thereof, the upper ports belng all
equally speced snd equi-distant {rom the com-
mon axis, & chimney flus having & portion coi-
centrle with said axls, a manlfold jointed to the
chimmey five to be rotatable about the common
axls and having thres or more mouths each
cepable of registering with an upper port of any
kiln, one of the mouths being connected In the
manifold with the chimney fue, the other mouihs
being interconnected in the manifold, conduils
providing passages connecting the lower porés of
adjacent kilns and controlling devices enabling
selechion to be made of those kilns whose lower
ports ars operatively connecied hy g passage.

8. The combinabion of » plurality of lime kilng
exceeding two in number and grouped around
ng norts opening to

ports belng all
equally spaced snd equl-dist from the come-
mon axis, 8 chimney fue havi

centrie with seid axls, an entrs

in said chimney fue, s manifold joimied to the
chimney flue to be retatabie aboul the common

axis and having three or more mouths each cay
hie of reglstering whily an upy ort of any kiin,
connested In the mani-
, the other mouths be-
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nssages connecting the lowsr ports of ad-
jacent king snd conlrolling devices snabling see
lection o0 be maede of those kilne whose lowey
ports are operatively connected by & passage.

7. The method of burndng lime in which 2 layer
of golld fuel s superipossd upon the raw Wme
materisl, the fuel is ignited, alr Is passed downe-
wards through the fuel and the geseous products
of combustion are caiused o pess downwards
through the Infra-recumbeni lime material to-
gether with ous products of calcining.

8. The method of hurnd

ng lme in & batiery of

D
at least four kilns in which » layer of solid fuel

<!

iz superimposed upon the raw Hme materia], air
is passed up throuzh the recently burnt and hob

convents of one klln, downwards through the fuel
and infra-recumbent Hroe imaterial in s second
Illn, the gaseous stream Ifrom which s a
up through the unburnt contents of & thivd kiln
and thence fo o chimney fue, the fowrth ks be-
ing dischorged and re~charged meanwhile,
JOFR ¥, SIMPECN,
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