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UNITED STATES PATENT OFFICE 
METHOD OF OPERATING ROTARY KILNS 

George Dewey Hill, Millville, W.Va., assignor to 
The Standard Line and Stone Company, Balti 
more, Md., a corporation of Maryland 
Application August 2, 1940, Serial No. 349,807 

(C. 263-53) 12 Claims. 

This invention relates to methods of operating 
rotary kilns and particularly to operating them 
in the roasting or dead-burning of refractories 
and fluxes. More particularly it relates to oper 
ations in which dolomite and limestone are 
roasted or dead-burned. 
In the roasting or dead-burning of dolomite 

and limestone it is the usual practice to add to 
the raw rock a certain amount of fluxing nate 
rial that in the hot zone of the kiln reacts with 
some of the line in the Calcined dolomite or 
limestone to form reaction compounds of line. 
Some of these compounds have lower fusion 
temperatures than the temperatures reached in 
the kiln and consequently are in a soft and sticky 
condition and readily pickup pieces of stone and 
adhere to the furnace lining to form thick coat 
ings and high rings within the kiln so as to in 
terfere with its operation and require frequent 
shut-downs for removal of the rings. Not only 

kiln within the hot zone receives a portion of its 

f 

does this entail loss of production, but it also 
causes damage to the refractory lining of the 
kiln. The higher the percentage of fluxing ma 
terials admixed with the stone, the more serious 
does this problem become and the more fre 
quently is it necessary to shut down the kiln to 
remedy the condition. The cause of this con 
dition lies in the prior art methods of firing 
rotary kilns and of admixing the fluxing mate 
rials. It has been discovered that this condi 
tion can be greatly ameliorated by an improved 
method of firing the kiln, and by an improved. 
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method of admixing the fluxing materials. By 
combining these two improvements and suit 
ably adjusting the flame and the placement of 
the fluxing materials, it is possible to reduce or 
prevent the formation of rings or other accreer 
tions, and even to remove rings that have formed 
without interrupting the operation of the kiln. 
It is also possible to manufacture roasted dolo 
mite and limestone with a flux content much 
higher than has hitherto been possible or con 
mercially practicable. 
In the firing of rotary kilns the usual prac 

tice is to employ a single burner, usually at or 
near the discharge end of the kin. . This prac 
tice produces an expanding circular flame which 
results in a zone of maximum temperature that 
extends around the entire interior circumference 
of the kiln. The heat from the burning fuel is 
transferred to a large extent to the refractory 
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ining of the kiln, except for that small segment. 
of the circumference of the kiln that is cov 
ered by the material being burned. The naate 

will best accomplish it: ; purpose. 

heat from the flame itself. As the kiln revolves 
and the material is rolled around the inner cir 
cumference of the kiln, it comes in contact with 
the heated refractory lining and heat is trans 
ferred from the lining to the material. The 
burning of the material is accomplished, there 
fore, only in part by direct heat transfer from 
the flame, and in a larger part indirectly by 
transfer of heat from the refractory lining to the 
material. This indirect transfer of the heat of 
the flame to the material being burned places a 
severe burden on the refractory lining and sub 
jects it to wear and deterioration. 
An important object of the present invention 

is, therefore, to concentrate the flame upon the 
material that is being burned to transfer the 
heat directly to the material and to avoid sub 
jecting the refractory lining to the full intensity 
of the heat of the flame. This is accomplished 
preferably by dividing the stream of fuel, such 
aS plverized coal, into a plurality of Smaller 
streams with their flames directed in successive 
spaced relation on the incoming rock along a 
line more or less parallel to the axis of the kiln 
within the hot zone. In this way, instead of a 
flame with a more or less circular periphery that 
extends around the inner circumference of the 
kiln, a linear fame is produced that extends 
along the sector of the kiln that is covered by the 
incoming rock. Obviously a given amount of 
heat is used more effectively and more efficiently 
when applied directly to the material being 
burned, than when applied indirectly through 
transfer from the refractory lining. This appli 
cation of the heat has other important advan 
tages in the manufacture of dead-burned or 
roasted dolomite and limestone that will be here 
inafter described. 
The advantages of firing the kiln in this way 

are a more intense heat of combustion, concent 
tration of the heat of combustion on the mate 
rial being burned instead of on the refractory 
ining of the kiln, and control of the length of 
the hot zone and the position of the hot zone 
with respect to the discharge end of the kiln, so 
that the heat may be directed at will where i 
Another important object of this invention is 

an improvement in the method of introducing 
the fluxing materials that are admixed with the 
dolomite and limestone in manufacturing dead 
burned or roasted dolomite and limestone and 
materials of that class. The fluxing materials 

rial covering that segment of the interior of the that are usually mixed with the dolomite and 
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limestone consist of silica, alumina, and iron 
oxide, or contain one or more of these oxides. 
The preferred fluxing material used in the art 
is iron oxide in the form of mill scale or iron 
ore, or other materials consisting dominantly of 
iron oxide. In the process of burning the ad 
mixture of dolomite or limestone and the flux 
ing oxide-containing materials, the fluxing OX 
ides combine with lime in the dolomite or lime 
stone to form reaction products of lime. In their 
simplest forms these reaction products are sili 
cates, aluminates, and ferrites of lime, although 
more complex compounds of lime, such as alu 
mino-ferrites, are also formed. The lime that 
is in excess of that required to form the reaction 
products, and the magnesia of the dolomite 
crystallize as refractory oxides. The melting 
points of some of these compounds are: 

oF. 
Magnesium oxide ------------------------ 5072 
Calcium oxide --------------------------- 4618 
Dicalcium silicate------------------------ 3866 
Tricalcium aluminate -------------------- 2795 
Dicalcium ferrite ------------------------ 261 

It will be clear that the melting points of the 
oxides are much higher than those of the other 
compounds, hence the tendency to formation of 
sticky masses of silicates and the like as above in 
dicated. 
The product of the roasting or dead-burnings 

a material comprising a matrix of the reaction 
products of lime and the fluxing oxides, in which 
are embedded the crystals of free lime and mag 
nesia. The relative percentages of the refrac 
tory oxides of line and magnesia and of the more 
fusible lime bonding reaction compounds, are de 
termined by the average chemical composition of 
the admixture of dolomite or limestone and flux 
ing materials. Inasmuch as the temperature of 
the hot zone of the kiln is as high as, and usually 
higher than the melting temperatures of the cal 
cium aluminates and ferrites, these compounds 
will be in a soft, sticky condition in that Zone. 
Where these are present in appreciable amount 
they will readily adhere to the refractory lining 
of the kiln, tending to build up a thick coating 
or ring which retards the flow of material 
through the kiln and also affects its uniformity, a 
condition that is conducive to a more rapid ac 
cumulation of these objectionable accretions. 

It is customary to admix the limestone or dol 
omite and the fluxing materials either before 
feeding them to the kiln or as they are fed to the 
kiln. The fluxing oxides are also at times blown 
into the kiln, wholly or in part, in dry pulverized 
form at the firing or discharge end. Ordinarily 
the dolonite or limestone is in Irelatively large 
particles and the fluxing materials are in rela 
tively small particles. Also there is usually a 
difference in specific gravity between the stone 
and the fluxing materials. As an admixture of 
materials So heterogeneous in size and Specific 
gravity rolls down the kiln as it rotates, some de 
gree of segregation of the materials inevitably 
occurs So that the resulting product is heteroge 
neous in chemical composition irrespective of 
how uniform the feed may be. Where the flux 
ing oxides are most segregated, the maximum 
amount of sticky aluminates and ferrites is 
formed, increasing the tendency to the forma 
tion of thick coatings and rings on the kiln lin 
ing, and also destroying the kiln linings through 
reaction between the refractories of the lining 
and the fluxing materials. 
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2,282,584 
It has been discovered that the fluxing mate 

rials become soft and sticky and tend to pick up 
particles and adhere to the kiln lining before cal 
cination of the rock is complete, that is before 
all of the carbon dioxide has been expelled from 
the rock. When the rock is completely calcined, 
the fluxing oxides react with the lime and are 
absorbed more rapidly than they are before cal 
cination is completed. These discoveries led to 
the further discovery that if the fluxing oxides 
are admixed uniformly at the point in the kiln 
where calcination has been completed or Sub 
stantially so, segregation of the fluxing oxides is 
prevented and that reaction with the line takes 
place quickly to form a product of uniform con 
position. In this way the formation of Soft 
sticky masses that adhere to the kiln lining and 
pick up particles of the calcined Stone to form 
rings is avoided. 
The required uniformity in feed and required 

accuracy in placement of the fluxing materials 
can not be achieved by blowing then into the kiln 
in dry pulverized form, as has hitherto been the 
practice when the fluxing materials are intro 
duced into the burning Zone separately from the 
dolomite or limestone. Moreover, when the flux 
ing material is blown into the kiln in dry pulver 
ized form there are appreciable stack losses of 
the dust, and the dust of the fluxing materials 
adheres to the exposed refractory lining of the 
kilns and leads further to the building up of 
coatings and rings. 
Another important object of this invention is 

to introduce the fluxing materials directly into 
the firing Zone where they will react immediately 
with the calcined line Without stack loss of dust. 
The filuxing materials do not come in contact 
with the refractory lining of the kiln before they 
have reacted With lime, and hence the amount 
of fuxing oxides delivered to the burning zone 
is rigidly controlled and uniformly added. These 
advantages are preferably achieved by project 
ing the fluxing material directly onto the hot 
completely calcined stone, a short distance above 
the middle of the bed of stone on the high side of 
the kiln. As the kiln revolves, the stone on the 
high side rolls over on the top of the fluxing ma 
terial, folds over it, and prevents it from coming 
in contact with the kiln lining until after the 
reaction products have been formed. This in 
Sures a uniform distribution of the fluxing oxides 
through a calcined material to give a uniform 
product, and also prevents the formation of the 
objectionable coatings and rings. Control of the 
trajectory of the fluxing oxides permits placing 
them in the exact Spot on the Calcined stone 
where reaction takes place most rapidly, and 
permits changing their placement readily as 
conditions in the kiln change. By this method 
not only may the chemical composition in the re 
action zone be kept more uniform than has 
hitherto been possible, but the chemical compo 
sition of the product manufactured may be 
changed in minutes by appropriately changing 
the rate of addition of the fluxing oxides, where 
as hitherto it has required hours to complete 
Such a change. 
The proper placement of the fluxing oxides is 

accomplished by utilizing centrifugal apparatus 
which can be operated to give to the particles of 
fluxing oxides the trajectory necessary to pro 
ject then to the exact spot on the calcined zone 
where the reaction is desired. The apparatus is 
So constructed that the trajectory of the fluxing 
oxide particles can be regulated to change the 
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locus of their placement to accommodate it to 
changing conditions in the kiln, This is accom 
plished by control of the direction of the tra 
jectory, and by control of the impelling centrifu 
gal force. If the fluxing particles are heavy, and 
not too fine-grained, they can be projected in dry 
condition. If they are in a light, powdery Con 
dition, they can be projected in the form of small 
moisture-bonded pellets. With proper control of 
to moisture, the pellets can be caused to in 
pinge upon the calcined limestone and to be 
folded within it as the kiln revolves, without dust 
losses. 

In roasting or dead-burning dolomite and 
limestone the higher the percentage of fluxing 
material added, the more rapidly and the more 
extensively do coatings and rings build up in the 
kiln. This is particularly the case when the 
fluxing material comprises dominantly iron OX 
ide. Also, the tendency to form coatings and 
rings is greater in roasting linestone than it is 
in roasting dolomite. This tendency is so pro 
nounced that it has not been possible hitherto, 
to roast limestone with an iron oxide content in 
excess of approximately 10% without serious in 
terference With a uniform flow of the materials 
through the kiln, and without frequent and seri 
ous delays in the operation of the kiln for the 
removal of the coatings and rings. By the 
method of this invention it is possible not only 
to operate the kiln. Without the formation of 
rings and with the formation of a minimum 
arount of coating, but also by suitable adjust 
set of the flame and placement of the fluxing 
materials, to remove rings and large accumula 
tions of coating at will while the kiln is in opera 
tion without damage or injury to the lining. 

In order to disclose the details of one method 
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embodying this invention and a practical appa 
ratus for carrying it out, the invention will be 
described in connection with the drawings in 
ific: 
Fig. is a longitudinal sectional diagrammatic 

view of a portion of a rotary kiln showing the 
various steps involved in carrying out processes 
embodying the present invention; - 

Fig. 2 is a detailed sectional view of the dis 
charge or firing end of the kiln, together with 
certain projecting apparatus for feeding fluxing 
material into the kiln; 

Fig. 3 is a detailed view of the projecting ap 
paratus; and 

Fig. 4 is a detail of the projecting belt adjust 
ment of the apparatus shown in Fig. 3. 
Although as indicated above, the present in 

vention is of application in the roasting or dead 
burning of refractories, fluxes, and the like, and 
in numerous relations where materials are to be 
admixed in a furnace, it is of particular impor 
tance in the manufacture, in a rotary kiln, of 
roasted or dead-burned rock from starting ma 
terials such as limestone, dolomitic limestone, 
dolomite, magnesite, and the like, where fluxing 
materials such as fluxing, oxides of the type illus 
trated by iron oxide, manganese oxide, and the 
like are to be added. 
The invention has the general application in 

dicated, but for purposes of illustration it will be . 
described as applied to a process of flux manu 
facture where the materials to be combined are 
a lime base comprising limestone and a fluxing 
agent in the form of iron oxide. These materials 
when combined result in a product consisting 
essentially of calcium oxide embedded in a ma 
trix of calcium ferrite. The product is charac 
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terized by the properties of being dense and 
heavy, readily soluble in a molten metal bath, 
capable of dissolving more readily in the slag of 
the bath than ordinary fluxing lime or limestone 
and being substantially free of periclase. It is, 
consequently, substantially dust-free, resistant to 
water and atmospheric deterioration, and con 
bines more rapidly with the impurities of a fur 
nace charge than ordinary lime or limestone. 
Such a flux and its method of manufacture and 
use is disclosed and claimed in the patent to 
Nicholas No. 2,159,977, dated May 30, 1939, to 
which reference may be had for details which 
are not essential to the present disclosure. Fig. 
1 of the drawings indicates roughly the steps in 
volved in the process. In this figure reference 
character 5 indicates the kiln Wall having the 
usual refractory lining 6. In practice, of course, 
this kiln will be subjected to continuous rotating 
movement, but to simplify the drawings the 
mounting for the kiln and the driving mech 
anism are both omitted. The inlet end of the 
kiln has the usual retaining ring through which 
the raw rock to be burned is fed by a feeding 
mechanism as indicated. Since the feeding ap 
paratus constitutes no part of the present inven 
tion, and various types of apparatus may be emi 
ployed, specific description of the feeding mech 
anism is omitted. The raw rock falls from the 
feeding mechanism into the rotating kiln and is 
gradually fed downwardly by the combined ac 
tion of gravity and the force of the incoming 
material behind. As illustrated, it is assumed 
that the kiln rotates in a counterclockwise direc 
tion looking from left to right in Fig.1. 8 desig 
nates the body of raw rock as it rests on the floor 
of the kiln, and dotted line 9 indicates roughly 
the position of the material as it collects on the 
high side of the kiln during its rotation, 
While the heating apparatus may take various 

forms, it is preferably of a type made up of sev 
eral burners capable of producing an elongated 
flame substantially parallel to the axis of the 
kiln and extending Over a considerable longi 
tudinal area, thereof so as to impinge directly 
upon the body of rock as it enters the firing zone 
of the kiln, thereby imparting its heat directly to 
the material being treated. 
While the fuel employed may be oil, the burner 

has been illustrated as a type employing pow 
dered coal. The burner designated generally by 
the reference character 8 is made up of four 
tubes inclined with respect to the axis of the 
kiln, but so directed as to cause the flame from 
the four tubes to impinge upon the material 
under treatment over a considerable longitudinal 
area, the various tubes being differently di 
rected so as to cause their spheres of action to 
overlap longitudinally of the kiln and produce 
a uniform flame. The approximate locus of the 
flame is indicated by the dotted lines in Fig. 1. 
The ends of the tubes are jointed by plates 
2 which form an inlet tube for secondary air. 
The type of burner illustrated is preferred, but 
since it constitutes the invention of another, and 
various equivalents may be utilized, the details 
will not be set forth in this application. This 
burner is described and claimed in the copending 
application of Thomas A. Cherry, filed August 2, 
1940, Serial No. 349,821. 
As the raw rock flows downwardly through the 

kiln to approximately point C, the carbon dioxide 
will be driven off leaving the material consisting 
essentially of lime, assuming that limestone is 
the rock under treatment. At this point, the 
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fluxing agent, as indicated, is caused to impinge 
upon the body of calcined rock or lime and the 
two ingredients become mixed by the tendency 
of the material on the high side of the kiln to 
fall over and embrace the incoming fluxing agent 
so that under the heat of the burner B the two 
materials are sintered together as they approach 
the discharge end of the kiln. 

It is desirable to introduce the fluxing agent 
by means entirely outside of the kiln to avoid 
openings in the wall and to permit adjustment 
of the point of delivery. For purposes of illus 
tration Fig. 2 shows the details of one suitable 
arrangement. Reference character 3 designates 
a portable end closure lined with suitable refrac 
tory and embracing the discharge end of the kiln. 
This closure is preferably mounted on wheels O, 
so as to permit its adjustment with respect to the 
kiln and to permit its removal when access to the 
interior of the kiln is desired. This closure con 
tains an opening at 4 for Secondary air and 
through which the tubes of the burner B pro 
ject into the kiln, the source of fuel being omitted. 
The closure contains a second opening 5 through 
which the fluxing material is projected. The 
projecting means permits both vertical and lat 
eral adjustment of the trajectory of the fluxing 
agent. 
As shown in detail in Fig. 3, this apparatus 

comprises a frame 6 mounted on wheels 7 and 
carrying a turntable f8 which may be rotated 
about a vertical axis by worm and pinion 9. 
Mounted on this turntable is a frame 2 f capable 
of vertical adjustment about a horizontal axis 
22 by hand wheel 23 operating a feed screw and 
nut connection 24 between the frame 2 and the 
hand Wheel shaft. Mounted on the frame 2A is 
a pulley 25 having a grooved periphery 26. The 
pulley is rotatably mounted on a shaft 27 carried 
by a supporting structure 28 on the frame 2, 
and the periphery of the pulley engages an endless 
belt 29 carried by three pulleys 3 ?, 32 and 33. 
The pulley 32 is capable of adjustment horizon 
tally to tighten or loosen the belt 29 and to vary 
the degree of frictional contact between the pe 
riphery of the pulley 25 and the belt. As indi 
cated in Fig. 4, the pulley 32 is journaled in ad 
justable bearing blocks 34 having bolts slidable 
in slots in the frame 2 and adapted to be held 
in adjusted position by adjustable locking screw 
35 (see Fig. 4). The pulley 25 is driven by a 
motor 36 attached to front pulley 33 by belt 37. 

It will be seen that the engagement between 
the periphery of pulley 25 and the traveling belt 
29 forms a pocket into which material, such as 
iron oxide, may be fed through a pipe 38 whence 
it is projected through the opening 5 into the 
kiln. The fluxing material is preferably in finely 
divided or granular form. As shown, the ma-. 
terial, such as iron oxide, is discharged from a 
bin 39 onto a traveling belt 4f whence it is de 
livered into a hopper 42 of a pugmill 43. Water 
may be added to the hopper 42 through a pipe 
44. After suitable admixture, the finely divided 
material is discharged from the pugmill into the 
funnel 45 at the top of pipe 38. Thus the ma 
terial is placed in pellet form and freed from 
dust so that it may be thrown into the kiln by 
Centrifugal force and deposited at the precise 
desired point. By adjustment of hand wheel 23, 
the stream may be raised or lowered to change 
its locus of impingement. Lateral adjustment is 
performed by worm wheel 9. By suitably ten 
isioning the belt 29 and controlling the speed 
at which it is driven, the trajectory of the pro 
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2,282,684 
jected material may be adjusted to suit any 
desired conditions and thus to direct the material 
to the precise point in the kiln where it will be 
most effective in preventing ring formation. 
Although as pointed out above practice of the 

present invention reduces or eliminates the tend 
ency to formation of coatings or rings in a rotary 
kiln when dolomite is being roasted, it has been 
a fact that when sintering calcined limestone 
with iron oxide, the iron oxide could not be added 
in excess of approximately 10%, of the material 
under treatment without such serious interference 
by accretions as to substantially prevent effec 
tive operation of the kiln. Practice of the pres 
ent invention not only reduces or eliminates 
ring formation and other accretions during addi 
tion of Small percentages of fluxing material, 
but it makes it possible to operate a rotary kiln 
continuously and effectively by the addition of 
fluxing materials in far greater quantities than 
have heretofore been possible and to even remove 
coatings already formed. 
What is claimed is: 
1. The method of producing a reaction prod 

uct of calcinable rock fluxing materials in a ro 
tary kiln to reduce ring formation in the kiln, 
which method comprises calcining the rock dur 
ing its initial travel through the kiln, adding the 
fluxing material to the calcined rock at the point 
where calcination of the rock is substantially 
complete, and sintering the mixture as it flows 
to the discharge end of the kiln. 

2. The method of operating a rotary kiln to 
prevent ring formation therein when producing 
reaction products of carbonates and fluxing 
materials, which comprises feeding carbonate. 
rock into the entrance end of the kiln, subjecting 
it to calcining temperatures to remove the car 
bon dioxide therefrom, and then adding fluxing 
material to the calcined rock substantially at the 
point where calcination is complete. 

3. The method of operating a rotary kiln to 
prevent the formation of ring-like accretions 
therein, which comprises feeding calcinable rock 
into the entrance end of the kiln, subjecting the 
rock to calcining temperatures by direct flame 
impingement on the rock mass, and intermixing 
fluxing material with the calcined rock by 
forcibly projecting it through the discharge end 
of the kiln and onto the calcined rock substan 
tially at the point where calcination of the rock 
is complete, to produce a reaction product of the 
calcined rock and the fluxing material. 

4. The method of manufacturing reaction 
products of calcined rock and fluxing materials 
in a rotary kiln, which comprises feeding raw 
calcinable rock into the entrance end of the kiln, 
subjecting it to calcining temperatures by direct 
impingement of a heating flame thereon, forcibly 
projecting fluxing material in granular form onto 
the rock mass through the discharge end of the 
kiln substantially at the point where calcination 
of the rock is complete, and sintering the mix 
ture of calcined rock and fluxing material. 

5. The method of operating a rotary kiln to 
reduce kiln accretion during dead-burning of 
rock having a volatile constituent, which com-. 
prises feeding the raw rock into the entrance 
end of the kiln, subjecting the raw rock to 
calcination temperatures as it travels through 
the kiln, and adding fluxing material to the 
calcined rock at the point in the kiln where the 
removal of the volatile constituents of the rock 
is Substantially complete. 

6. The method of operating a rotary kiln to 
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reduce kiln accretion during dead-burning of 
rock having a volatile constituent, which Com 
prises feeding the raw rock into the entrance end 
of the kiln, subjecting the raw rock to calcination 
temperatures as it travels through the kiln, and 
projecting fluxing. material through the dis 
charge end of the kiln into the mass of calcined 
rock at a point in the kiln where the removal of 
volatile constituents from the rock is Substan 
tially complete. O 

7. The method of operating a rotary kiln to 
reduce kiln accretion during dead-burning of 
rock having a volatile constituent, which comi 
prises feeding the raw rock into the entrance end 
of the kiln, subjecting the raw rock to calcination 
temperatures by direct impingement of flame on 
the rock mass as it travels through the kiln, 
and projecting fluxing material onto the calcined 
rock at the point in the kiln where calcination 
of the rock is substantially complete. 

8. The method of operating a rotary kiln to 
produce reaction products of materials of the 
class comprising limestone, dolomite and mag 
nesite with fluxing oxides of the class comprising 
iron oxide and manganese oxide, which method 
comprises feeding the material into the entrance 
end of the kiln, calcining the material by direct 
flame impingement thereon, projecting fluxing 
oxide through the discharge end of the kiln onto 
the calcined material substantially at the point 
in its travel where calcination is complete, and 
sintering the resulting mixture as it flows to the 
discharge end of the kiln. 9. The method of operating a rotary kiln in 
the production of reaction products of rock mate 
rials of the class comprising limestone, dolomite 
and magnesite with fluxing oxides of the class 
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5 
comprising iron oxide and manganese oxide, 
which method comprises feeding the rock into 
the entrance end of the kiln, calcining the rock, 
projecting fluxing oxide through the discharge 
end of the kiln onto the calcined rock Substan- . 
tially at the point in its travel where calcination 
is complete, and sintering the mixture of cal 
cined rock and oxide as it flows to the discharge. 
end of the kiln. . 10. A new method of dead-burning or roasting 
dolomite and limestone in a rotary kiln by re 
action with a fluxing material which consists in 
causing impingement of a flame with an elon 
gated cross section substantially parallel to the 
axis of the kiln onto the body of calcinable rock 
entering the kiln and delivering the fluxing mate 
rials by their own momentum against the cal 
cined rock at the point where calcination is com 
plete to provide conditions favorable for reaction 
between the calcined rock and fluxing mate 
rials. - 

11. In the manufacture of dead-burned or 
roasted dolomite and limestone in a rotary kiln 
by reaction between calcined rock and a fluxing . 
material, the step which consists in projecting 
the fluxing material through the discharge end 
of the kiln onto the calcined rock in the hot 
zone of the kiln at the point where calcination 
of the rock mass is substantially complete. 

12. In the manufacture of dead-burned Or 
roasted dolomite and limestone in a rotary kiln 
by reaction between calcined rock and a fluxing 
material, the step which consists in adding the 
fluxing material to the calcined rock in the hot 
zone of the kiln at the point where calcination 
of the rock is substantially complete. 

GEORGE DEWEY HILL. 
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