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Thisinventionrelatesto animproved coolingand Seal 
ingarrangementin rotary kilns provided with a Station 
ary combustion chamber. 

It is recognized that in rotary kilns,eSpecialy thOSe 
which are run at high temperatures,as for example ce 
ment kilns,roasting furnaces,agglomerating furnaces, 
andreductionfurnaces,oneis likely to encounter dicul 
ties with the rotary part of the firing end of the Kiln… 
The iron casing of the kilngenerally eXpands more than 
do the refractory bricks of the kiln lining,and conse 
quently the iningends to loosen and colapse. In kilns 
where the heating gases are oxidizing,as for example 
cement and roasting kilns,air coolingis often used for 
the iron or other metalic casingat this place The air 
so employed,however,may enter the kiln along with 
combustiongases from the burner. In conventionalprac 
tice a cast steel ring or plates with a low heat expansion 
isemployed to support the outerpart of the liningwhere 
the strainisgreatest. The cast steel elements mustusual 
1y be bolted to the furnace casing as they cannot be 
welded. For this reason it is not possible to obtain a 
completelytight connection between the firingend of the 
kin and the combustion chamber. In kilns where an 
oxidizing fiame is employed an air leakage at the firing 
end is of minor importance with regard to air entering 
the kiln this way. Direct water cooling of the casing 
cannot be used at this place in the usual constructions 
as in that case a considerable quantity of Water Would 
be drawn into the kiln and causes much more dificulties 
than would arise from leakage air when air coolingis 
employed. 

In kilns operating with a reducing flame any leakage 
will be detrimental. If leakage air contacts with the 
reducing gases,the gases will burn and strong flames, 
oevrheating,and uncontrollable gas compositions will 
reSult. 
An object of the instant invention therefore is to pro 

vide an improved cooling and Sealing arrangement in a 
rotary kiln having a stationary combustion chamber. 
Another object is to provide an efective Seal between 
the rotary kiln and the stationary combustion chamber 
particularly in connection with the use of reducing at 
mospheres. These and other objects of the invention 
will become more clear from the folowing deScription 
andfrom the drawings: 
The arrangement is schematicaly illustrated in the 

drawingswhere: 
Fig.1 shows a rotary kiln 10with a Stationary com 

bustion chamber ?2 and the cooling and Sealingarrange 
mentgeneraly shown at14; 
Fig.2shows a more detailed Section in Side elevation 

of the cooling and sealing arrangement of Fig,1; 
Fig,3 and Fig,4 show a modification within the 

scope of the instant invention but being of Somewhat 
simpler construction. 
The instant cooling arrangement consists in a cooling 

mantle welded to the furnace casing and to the Sup 
portingringforthe end ofthe ining,and a pipe at the 
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top of the kiln through which cooling water is intro 
ducedinto the cooling mantle,On account of the incline 
and rotation of the kiln the Water will flow towards the 
end of the kiln and will be distributed al over the fur 
nace casing andwilleave the coolingmantle at the lower 
edge ofthekin. 
By Such arrangement the folowing advantages are ob 

tained: 
(1) The furnace casing is kept cooler than with air 

cooling and the danger of the lining colapsing will be 
reduced especially in kilns with a large cross Section. 
(2)Cn account of the welded connection between 

furnace casing,cooling mantle and Supporting ring the 
connection will be completely tight and willgive a good 
cooling action on the Supporting ring,makingit unneces 
Sary to use special cast materialas the usual quantities of 
steelmaybeemployed. 
Fig.2showsingreater detailthefiringend oftherotary 

kiln 10 wherein the cooling mantle 16 is welded to the 
furnace casing 18 and to the Supporting ring 29. The 
firing end of the kiln is also provided with a refractory 
lining22. Means 24 are provided for introducing wa 
ter which is preferably employed as the cooling medium 
into the Space 26 between the cooling mantle ?6 and 
furnace casing 18,As previously described the cooling 
Water Will,on account of the inclination and rotation of 
the kilm,run towards the end of the kiln and thus be dis 
tributed over the furnace casing and wil Subsequently 
leave the cooling mantle underneath the firing end of 
the kiln. The seal or packing 28 which is of a fexible 
and elastic composition is fixedly attached to the outside 
of the cooling mantle i6 by conventionai means,?t may 
be desirable to place an inSert of heat-insulating ma 
terial 30 between the seal and the mantle in order to 
improve the life of the Seal. The Seal slides against a 
Second cooling mantle 32 which is attached to the outer 
wal of the combustion chamber 12. The Seal 28 may, 
however,Slide directly against the outer wall of the com 
bustion chamber provided there is no unreasonable 
amount of heat concentrated at the area of contact. Ac 
cordingto the construction shown in Fig,1 and in Fig,2, 
the rotary kiln with the cooling and Sealing arrangement 
attached thereto rotates and the end Surface of the Seal 
during Such rotation continuously slides against the com 
bustion chamber Surface or as Shown against the Second 
cooling mantle and thus creates a Substantially complete 
andefective Seal. 
A more simple construction of the instantinvention is 

shown in Fig,3 and in Fig.4. fn this modification the 
packing is fixedly attached to the open water cooling 
mantle 32a which is connected to the Stationary com 
bustion chamber and slides against the outside of the 
cooling mantle 16 when Said cooling mantle rotates. In 
this modification shield 34 is preferably welded to the 
mantle as Shown in order to protect against direct heat 
radiation,which would tend to lesSen the life of the seal. 
The materials of construction are not particularly criti 

cal. It has been found that the cooling mantle construc 
tion may be of material Suitable for welding to the fur 
nace casing and Supporting ring,Alloys and metals Such 
as mild steel have been found Satisfactory. The packing 
orseal should be of fexible and elastic composition Such 
as,forexample,rubber. 

Itis evident that by employing the instant construction 
itis possible to obtain a satisfactory cooling and Sealing 
arrangement which is particularly desirable when em 
ployingarotarykiln wherein areducingatmosphere must 
be maintained. 

While the instantinvention has been described in the 
foregoing specification and drawings,itis not expreSSly 
1imited thereto and is intended to incorporate those 
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modications and variations which fall within the Scope 
ofthefollowingclaims. 

I claifn: 
1. In rotary kiln apparatus having a Stationary com 

bustion chamber and a rotary kin element having an 
outer furnace casing,an improved cooling and Sealing 
arrangement comprising cooling means fixedly joined to 
the furnace casing and rotatable therewith,flexible-elas 
tic seaing means attached to Said cooling means and 
being in continuous slidable contact with the outer Sur 
face of said combustion chamber during rotation of the 
kiln. 

2. fn rotary kiln apparatus having a Stationary com 
bustion chamber and a rotary kiln element having an 
outer furnace casing,an improved cooling and Sealing 
arrangement comprising a cooling mantle adapted to re 
ceive and contain a coolingfluid,Said mantle Surrounding 
part of the kiln nearest the combustion chamber and be 
ing fixedly joined to the furnace casing,afiexible-elastic 
Sealing member having generaly the circumference of 
the mantle,one end of the Sealing member being tightly 
attached to Said cooling mantle and thus rotatable there 
with,the other end of the Sealing member beingin con 
tinuous but Slidable contact with the outer Surface of Said 
cCrnbustion chamber, 

3. In rotary kiln apparatus having a Stationary com 
bustiCachamberanda rotary kinelementhavingan outer 
fürnace casing,an improved cooling and Sealing arrange 
ment comprising afirst cooling mantle adapted to receive 
and contain a cooling fiuid,Said mantle surrounding part 
of the kiln nearest the combustion chamber and being 
fixedly joined to the furnace casing,a Second cooling 
mantle fixedly attached to a circumferential area of the 
outer wall of the combustion chamber,a flexible-elastic 
Sealing member having generally the circumference of 
the cooling mantles,one end of the Sealing member being 
tightly joined to Said first cooling mantle and thus ro 
tatable therewith,the other end of the sealing member 
beingin continuous but slidable contact with Said Second 
coolingmantle. 

4. In rotary kiln apparatus having a stationary com 
bustion chamber and a rotary kin element having an 
outer furnace casing,an improved cooling and Sealing 
arrangement comprising cooling means fixedlyjoined to 
the outside of the combustion chamber,flexible-elastic 
Seaing means attached to Said cooling means,a second 
cooling means fixedly attached to the furnace casing of 
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the rotary kiln nearthe combustion chamber,Said Sealing 
means being in continuous slidable contact with Said 
Second coolingmeans duringrotation ofthe kiln. 
5,In rotary kiln apparatus having a Stationary com 

bustion chamber and a rotary kiln element having an 
outer furnace casing,an improved cooling and Sealing 
arrangement comprising a first cooing mantle adapted 
to receive and contain a cooling fiuid,Said first cooling 
mantle being circumferentially attached to the outer wal 
ofthe combustion chamber,afexible-elastic Sealing mem 
ber havinggeneraly the circumference of Said first cool 
ing mantle,one end of the Sealing member being tightly 
attached to Said first cooling mantle,a Second cooling 
mantle which Surrounds that part of the furnace casing 
of the kiln nearest the combustion chamber,the other 
end of the Sealing member beingin continuous but sid 
able contact with the outer Surface of Said Second cool 
ing mantle. 

6. {n rotary kin apparatus having a stationary com 
bustion chamber and a rotary kiln element having an 
outer furnace casing,an improved cooling and Sealing 
arrangement comprising a first cooling mantle adapted 
to receive and contain a cooling fluid,Said first cooling 
mantle being circumferentially attached to the outer wal 
of the combustion chamber,a flexible-elastic Sealing mem 
ber havinggeneraly the circumference cf Said first cool 
ing mantle,one end of the Sealing member being tightly 
attached to said first cooling mantle,a Second cooling 
mantle which Surrounds that part of the furnace casing 
of the kiln nearest the combustion chamber,the otherend 
of the Sealing member being in continuous but slidable 
contact with the outer Surface of Said Second cooling 
mantle,and shielding means being joined to and ex 
tending out from Said second cooling mantle and posi 
tioned to prevent direct heatradiationagainst thefiexible 
elastic Sealingmember. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

236,648 Thompson------------- Jan. 11,1881 
628,940 Hurry etal,------------ July18,1899 

1,366,398 Lund------------------ Jan,25,1921 

FOREIGN PATENTS 
656,159 Great Britain ---------- Aug,15,1951? 


