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This invention relates to the production of ce 
yment and is concerned more particularly with the 

... cooling of cement clinker burned in a rotary kiln. 
In the manufacture of cement, it is now known 

that if the hot clinker is suddenly cooled, shortly 
after its formation, from the temperature at 
which the clinkering took place to a value of 
from 1100°C. (2012°.F.) to 1200° C. (21929 F), 

lade from the clinker has improved 
and, in particular, unsoundness is 

liminated or greatly reduced. Such rapid cool 
broperties, 

sing or chilling is especially important in connec 
...tion with clinker made from raw materials rel 

;: materials. . . . . 

atively high in magnesia and also affords advan 
tages in the production of cement from other 

is . The present invention is directed to the pro 
3 vision of a novel method and apparatus by which 

30 

35. 
the purpose may take various forms, as, for ex 

... or be formed as an extension of the kiln or con 

40. 

. .45 
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rapid cooling or chilling of cement clinker 
: through the temperature range abovementioned 
' can be conveniently and economically effected. 
According to the invention, the chilling is ac 

' complished by: continuously adding to the hot 
clinker issuing from the burning zone in the 
kiln clinker which has been cooled, the additions 
being made at such a rate in relation to the tem 
peratures of the hot and cooled clinkers that the 
desired result is obtained. 
In the practise of the invention, circulation o 

Some of the clinker from the kiln may be ad 
Vantageously employed, and in such procedure, 
the clinker discharging from the kiln is passed 
through a cooler in the usual way and a part 
of the Cooled material is then returned to the 
kiln at the desired point. The cooler used for 

ample, it may be wholly separate from the kiln 

sist of a plurality of cooling chambers mounted 
longitudinally of the kiln on the outside thereof. 
Means are then provided for returning a part 
of the cooled clinker to the kiln at the desired 
point, the construction used for this purpose de 
pending on that of the cooler employed. 
For a better understanding of the invention, 

reference may be had to the accompanying draw 
ings in which 

Fig. 1 is a view partly in longitudinal section 
and partly in elevation of one form of apparatus 
suitable for the practice of the process of the 
invention; - 

Figs. 2, 3, and 4 are sectional views on the 
lines 2-2, 3-3, and 4-4, respectively, of Fig. 1; 

Fig. 5 is a longitudinal sectional view of an 
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other form of apparatus suitable for the prac 
tice of the process of the invention; and 

Figs, 6 and 7 are sectional views on the lines 
6-6 and 7-7, respectively, of Fig. 5. 
The apparatus shown in Fig. 1 includes a ro 

tary kiln O of generally standard construction 
having a refractory lining with an internal 
dam 2, this dam being slightly beyond the end 
of the burning zone. The kiln has the usual cir 
cumferential tires 3 resting upon rollers 4 and 
is rotated by any Suitable means. The lower 
end of the kiln is closed by the conventional clo 
sure means 5 and the fuel for heating the kiln 
is supplied through a burner pipe 6 projecting 
into the kiln through the closure. - . 

In the construction illustrated, the cooler takes 
the form of a plurality of cooling chambers IT 
of generally cylindrical form, the chambers be 
ing mounted longitudinally of the kiln on the 
outside thereof and connected to the interior of 
the kiln near its lower end by conduits f. At 
their lower ends, the cooling chambers have end 
plates 9 and are provided with spouts 20, the 
arrangement being such that the clinker to be 
discharged enters a Spout and passes therefrom 
when the chamber from which the spout leads 
is in an upper position, as illustrated in Fig. 2. 
Mounted at the ends of the cooling chambers is 
a hood 2 through which the ends of the cooling 
chambers with their spouts may freely move, and 
a hopper 22 lies within the hood in position to 
receive clinker discharged from the spouts 20. 
From the bottom of the hopper leads a conduit 
23 for conducting the discharged clinker away to 
any suitable delivery point. 

In the construction shown, every other cooling 
chamber in the series carries an arcuate casing 
24 near its lower end and this casing overlies an 
opening 25 in the wall of the chambers, the size 
of the opening being varied by means of a plate 
26 adjustably secured to the chamber wall. 
Cooled clinker passing from the chamber through 
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the opening enters the casing and moves through 
the later as the chamber is carried around dur 
ing rotation of the kiln. A conduit 27 leads 
from the end of the Casing and extends around 
the kiln helically to a point upward from the 
dam 2, where the conduit is in communication 
with the interior of the kiln through an opening 
28 through the kiln shell and lining. 
With the construction described, hot clinker is 

discharged from the kiln through the passages 
18 and enters the chambers 7 through which it 
is advanced by gravity as the kiln rotates. Air 
drawn counter-current through the chambers 
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and into the kiln through the passages cools 
the advancing clinker, until by the time the 
clinker has reached the lower ends of the cham 
bers, its temperature has fallen within the range 
from about 50° C. (122°F.) to 200° C. (392 F.). 
A part of the clinker cooled in each of the cham 
bers from which a conduit 27 leads enters the 
conduit through casing 24, and is advanced along 
the conduit by rotation of the kiln until it is 
discharged into the kiln through the opening 28. 
The amount of cooled clinker thus returned may 
be controlled by varying the sizes of the open 
ings 25 from the chambers and the amount is 
so regulated that the returned cooled clinker is 
effective to chill the hot clinker issuing from the 
burning zone to a temperature of from 1100 C. 
(2012 F) to 1200° C. (2192 F.) This chilling 
action occurs with such rapidity as to impart to 
the cement made from the clinker the desirable 
characteristics to which reference has been made 
above. The remainder of the cooled clinker 
from those chambers provided with conduits 2 
and from the other chambers in the series is de 
livered into hopper 22 and is thence conducted 
through conduit 23 to the desired point. 

In the construction shown in Fig. 5, the kiln 
2S is provided with the usual refractory lining 30 
formed with the internal dam 3 and the lower 
end of the kiln has the usual closure 32 through 
which extends the burner pipe 33. The kiln is 
provided with tires 34 resting on rollers 35 and is 
rotated by means not shown. Mounted longitu 
dinally of the kiln on the outside thereof are cool 
ing chambers 36 connected at their lower ends to 
the interior of the kiln beyond the dam 3 by pas 
sages 37. Within the chambers are Screw flights 
38 so arranged that, as the kiln rotates, the hot 
clinker entering the chambers through the pas 
sages is moved upward through the chambers. 
The upper ends of the chambers are open and 
passages 39 lead from the curved walls of certain 
of the chambers near the open ends to the in 
terior of the kiln at a point just beyond the burn 
ing Zone. 
Flow of air through the passages 39 and into 

the kiln is prevented by pivotally mounted coun 
ter-weighted plates 40, the plates being provided 
with cranks 4 on the outside of the passages p0 
sitioned to engage a cam rail 42. The arrange 
ment of the rail is such that the plates are moved 
to open position only when the ends of the pas 
sages lie below the mass of hot clinker 43 within 
the kiln, and throughout the remainder of the 
revolution of the chambers from which passages 
lead, the plates prevent flow of air through the 
passages. The clinker in the several chambers, 
which is not discharged through the passages, 
leaves through the open ends of the chambers and 
falls into a hopper 44 from which it is conducted 
away to a suitable delivery point. 
In the operation of the apparatus shown in 

Figs. 5 to 7, all of the hot clinker issuing from the 
kiln enters the cooling chambers and is ad 
vanced through these chambers as the kiln ro 
tates. In this movement, the clinker is cooled by 
air drawn into the kiln through the chambers. 
A portion of the cooled clinker leaving the cham 
bers is then returned to the kiln to chill the hot 
clinker issuing from the burning Zone, and the 
remainder of the cooled clinker is delivered to the 
desired storage or other point. In the construc 
tions of both Figs. 1 and 5, the air which has been 
used for cooling the clinker is drawn into the kiln 
where it takes part in the combustion with the 
fuel. In the Fig. 1 construction, little or no air 
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can enter the kiln except after having passed 
lengthwise through the chambers, and in the Fig. 
5 construction, short circuiting of the chambers 
by the air streams is prevented by the pivoted 
plates in the passages 9. 

claim: 
1. A method of cooling cement clinker produced 

in a rotary kiln, which comprises adding cooled 
clinker to that in the kiln at a point beyond the 
clinkering Zone. 

2. A method of cooling cement clinker produced 
in a rotary kiln, which comprises cooling the 
clinker discharged from the kiln, and returning 
a portion of the cooled clinker to the kiln at 
a point adjacent the clinkering zone to be mixed 
with the hot clinker leaving said zone. 

3. A method of cooling cement clinker produced 
in a rotary kiln, which comprises cooling the 
clinker discharged from the kiln, returning a 
portion of the cooled clinker to the kiln at a 
point beyond the clinkering 20ne to be mixed with 
the hot clinker leaving the zone and regulating 
the amount of the cooled clinker returned to in 
Sure that it will effect rapid cooling of the hot 
clinker to a temperature below about 2200 F. 

4. A method of cooling cement clinker produced 
in a rotary kiln, which comprises cooling the 
clinker discharged from the kiln by passing air 
over it, returning a portion of the cooled clinker 
to the kiln at a point beyond the clinkering zone 
to be mixed with the hot clinker leaving the zone, 
and passing the air heated by its contact with 
the clinker into the kiln for use in the combustion 
of the fuel to effect the clinkeling. 

5. A method of cooling cement clinker produced 
in a rotary kiln, which comprises cooling the 
clinker discharged from the kiln, subdividing the 
Cooled clinker and delivering one portion to stor 
age, and returning the other portion to the kiln 
at a point beyond the clinkering zone to be mixed 
With the hot clinker leaving the Zone. 

6. An apparatus for producing cement which 
comprises a rotary kiln, means for heating the 
interior of the kiln, means receiving hot clinker 
discharging from the kiln and cooling it, and 
means for returning a portion of the cooled 
clinker from the cooling means to the kiln at a 
point beyond the clinkering Zone to be mixed 
With the hot clinker issuing from said zone. 

7. An apparatus for producing cement which 
comprises a rotary kiln, means rotatable with 
the kiln for receiving hot clinker discharging 
from the kiln and cooling it, and means for re 
turning a part of the cooled clinker from the 
COOling means to the kiln at a point beyond the 
clinkering Zone. 

8. An apparatus for producing cement which 
comprises a rotary kiln, a cooling chamber con 
nected to the kiln and receiving hot clinker dis 
charging therefrom, means for returning a por 
tion of the cooled clinker from the cooling cham 
ber to the kiln at a point beyond the clinkering 
Zone, and means for conducting away the re 
mainder of the cooled clinker from the chamber. 

9. An apparatus for producing cement which 
Comprises a rotary kiln, a plurality of cooling 
chambers connected to the kiln and receiving 
hot clinker discharging therefrom, means for re 
turning clinker that has been cooled in certain 
of the chambers to the kiln at a point beyond 
the clinkering Zone, and means for conducting 
away the clinker that has been cooled in the re 
mainder of the chambers. 

10. An apparatus for producing cement which 
comprises a rotary kiln, a plurality of cooling 
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chambers mounted on the outside of the kiln to 
revolve therewith, said chambers receiving clinker 
discharging from the kiln, means for returning 
to the kiln at a point beyond the clinkering zone 
a part of the clinker cooled in the chambers, and 
means for conducting away the remainder of the 
cooled clinker. 

11. An apparatus for producing cement which 
Comprises a rotary kiln, a cooling chamber se 
cured to the kiln to move therewith, the interior 
of the chamber being connected to the interior of 
the kiln to receive hot clinker issuing therefrom, 
the clinker passing through and out of the cham 
ber as the kiln rotates, and a passage receiving 
Cooled clinker from the discharge end of the 
chamber and returning it to the kiln at a point 
beyond the clinkering zone. 

12. An apparatus for producing cement which 
comprises a rotary kiln, a cooling chamber se 
cured to the kiln to move therewith, the interior 
of the chamber being connected to the interior of 
the kiln to receive hot clinker issuing therefrom, 
the clinker passing through and out of the cham 
ber as the kiln rotates, a passage receiving cooled 
clinker from the discharge end of the chamber 
and returning it to the kiln at a point beyond the 
clinkering zone, and means for regulating the 
quantity of cooled clinker entering the paSSage. 

13. An apparatus for producing cement which 
comprises an inclined rotary kiln, a plurality of 
cooling chambers mounted longitudinally of the 
kiln on the outside thereof and receiving hot 
clinker discharging from the kiln, the clinker 
passing downward through the chambers as the 
kiln rotates and being cooled, and helical con 
duits mounted on the outside of the kiln and re 
ceiving roled clinker from certain of the cham 
bers and deli 3ring the clinker into the kiln 
beyond the clinkering zone as the kiln rotates. 

14. An apparatus for producing cement which 
comprises an inclined rotary kiln, a plurality of 
cooling chambers mounted longitudinally of the 
kiln on the outside thereof, passages connecting 

- the upper end of each chamber to the interior of 
the kiln, the hot clinker from the kiln entering 
the chambers through the passages and moving 
downward through the chambers to the lower 
end thereof as the kiln rotates, helical conduits 
mounted on the outside of the kiln and leading 
from the lower ends of certain of the chambers 
to the interior of the kiln at a point beyond the 
burning Zone, the conduits receiving cooled clinker 
and returning it to the kiln, and means for re 
ceiving cooled clinker from the other chambers. 

15. An apparatus for producing cement which 
comprises an inclined rotary kiln, a plurality of 
cooling chambers mounted longitudinally of the 
kiln on the outside thereof, passages connecting 
the upper end of each chamber to the interior 
Of the kiln, the hot clinker from the kiln enter 
ing the chambers through the passages and mov 
ing downward through the chambers to the lower 
end thereof as the kiln rotates, helical conduits 
mounted on the outside of the kiln and leading 
from the lower ends of certain of the chambers 
to the interior of the kiln at a point beyond the 
burning Zone, the conduits receiving cooled clin 
ker and returning it to the kiln, means for reg 

3 
ulating the amount of clinker entering the con 
duits from the chambers from which they lead, 
the remainder of the cooled clinker from said 
chambers and from the remaining chambers being 
discharged, and means for receiving the cooled 
clinker discharged from the chambers. 

16. An apparatus for producing cement which 
comprises an inclined rotary kiln, a chamber 
mounted longitudinally of the kiln on the outside 
thereof, a passage leading from the interior of 
the kiln to the lower end of the chamber, hot 
clinker leaving the kiln through the passage and 
entering the chamber, means in the chamber for 

O 

moving the clinker upward through the chamber 
as the kiln rotates, and a passage leading from 
the upper end of the chamber to the interior of 
the kiln at a point beyond the burning Zone. 

17. An apparatus for producing cement which 
comprises an inclined rotary kiln, a chamber 
mounted longitudinally of the kiln on the out 
side thereof, a passage leading from the interior 
of the kiln to the lower end of the chamber, hot 
clinker leaving the kiln through the passage and 
entering the chamber, means in the chamber for 
moving the clinker upward through the chamber 
as the kiln rotates, a passage leading from the 
upper end of the chamber to the interior of the 
kiln at a point beyond the burning Zone, cooled 
clinker from the chamber entering the kiln 
through the passage, and means operating to keep 
the passage closed until its discharge end is under 
the surface of the clinker advancing through the 
kiln. 

18. An apparatus for producing cement which 
comprises a rotary kiln, a plurality of cooling 
chambers mounted longitudinally of the kiln on 
the outside, thereof, passages leading from the 
interior of the kiln to the upper ends of the 
chambers, the hot clinker from the kiln entering 
the chambers through the passages and moving 
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through the chambers as the kiln rotates and 
being cooled, means at the lower ends of the 
chambers for permitting discharge from the 
chambers when they are in an upper position dur 
ing rotation of the kiln, means for receiving cooled 
clinker discharged from the chambers, and means 
for receiving cooled clinker from certain of the 
chambers and returning it to the interior of the - 
kiln beyond the burning zone. 

19. An apparatus for producing cement which 
Comprises a rotary kiln, a plurality of cooling 
chambers mounted longitudinally of the kiln on 
the outside thereof, the chambers having open 
upper ends, passages leading from the kiln to 
the lower ends of the chambers, hot clinker en 
tering the chambers through the passages as the 
kiln rotates, means in the chambers for moving 
the clinker upward through the chambers as the 
kiln rotates, discharge passages connecting cer 
tain of the chambers near their upper ends with 
the kiln at a point beyond the burning zone, means 
for keeping the discharge passages closed through 
out the major portion of the path of revolution 
of the chambers from which the passages lead, 

50 

and means for receiving cooled clinker discharged is 
from the open ends of the chambers. 
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