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The present mventlon relates to the curing or
coolmg of .cement clinker or other burned prod-
ucts .of -a similar: nature in rotary Kilns before
they have been. discharged from the kiln.

In present devices of this character it has been
common practice to-build into the walls of the
kiln . air duects: or passages through which cool
air. is discharged into the kiln during the re-
volving of the kiln. In devices of this kind the
air is discharged inwardly through the clinkers
resulting in blowing. into the kiln fine particles
of burned material. Another disadvantage of
such common practice is that the clinker in that
part of the kiln being cooled is exposed to the
heat from the walls of the upper part of the
kiln thereby retarding the cooling operation and
resulting in a discharge of the clinker at an un-
desirable high temperature.

It is an ohject of the present invention to pro-
vide a device by means of which cool air or gases
may be directed onto the surface of the clinker
in the kiln and in accomplishing this object a
portable blower is provided which is inserted
into the open discharge end of the kiln and so
arranged  that it may be readily adjusbed in
angular position with. respect to the kiln and
rotatably adjusted so that the direction of dis-
charge of the air or gases may be directed at
the particular portion. of the ¢linker in which the
most desirable action of the air or gases on the
clinker may. be had. . We have found that the

best results are obtained by directing the air.or.

gases ‘against the -clinker as it is carried up-
wardly.-on the inner wall or surface of the up-

Sﬁg;wardly moving side of the kiln and upon which

the clinker falls back or rolls back to the bottom
of the kiln.

In common practice the air supply structure
being built into the walls of the kiln, in the

- event that such structure becomes out of order
it is necessary to temporarily stop the kiln until

repairs can be made and it is the further object
of this invention to provide a device for supply-
ing air or gas-to the clinker which may be readily

removed - from the kiln in the event repair is

necessary without stopping the kiln.
A further object of the invention is to provide

" g cooling device for rotary kilns so arranged that

60

such device forms a shield for the cooling zone

»from the hot walls of the kiln: ~
Other objects and advantages will appear here--

inafter from the following description and draw-
ings. Referring to the drawings, which are for
illustrative purposes only; .

PFig. 1 is a diagrammatic view partly in sec-
tion showing a form of cooling device embody-

ing our invention with the discharge end of the-
device extending into the discharge end of a’

rotary kiln;
Fig. 2 is an enlarged elevation of the cooling

(CL 263—33)

device shown in Fig. 1, a portlon of the alr con-
duit being broken away;
Fig. 3 is an enlarged end view:of the devme

shown. in Fig. 2 looking in' the direction of the

arrows shown in that figure;
Fig. 4 is an enlarged sectional view on line 4-—4
of Fig. 2;

Fig. 5 is an enlarged sectlonal view on line 5——5'

of Fig. 2; and

Fig. 6 is a sectional view on line 6——6 of Fig. 5.

Referring more particularly to the drawings,

{1 designates the discharge end of a rotary kiln
of common form mounted in any suitable man-
ner to rotate; the kiln being tilted so that the
clinker diagrammatically illustrated at 12, moves
through the kiln and is discharged from the open
discharge end designated at 43.
. end of the kiln is enclosed by a wall 14 provided
with an opening 18 through which a tubular air

supply member or conduit genersally indieated at.

18 is inserted into the discharge end of the kiln
as shown in Fig. 1. The tubular member 16 is
preferably formed of two pipe sections 11 and 18,
the. section {8 consisting preferably of a heat
resistant steel having a closure plate 18 at the
discharge end of such section. . The sections {7
and {8 at their adjacent ends are preferably
flanged, such flanges being bolted or. otherwise
secured together as indicated at 29. The other
end of the section 47 is also closed by a plate 24
bolted to the flanged -end of such section.  The
plate .21 may be removed for inspection and
cleaning purposes.- 22 designates a branch

formed on the section 47 to which is secured the.

end of an air pipe or hose, indicated at 23 in
Figure 1, through which air is supplied under
pressure to the tubular member (8. The tubu-
lar member 5 is mounted upon a car diagram-
matically shown at 25 provided with wheels -26.
Extending upwardly from the car 2% are two
standards 27 each provided at their upper ends
with a ring 28. The tubular member 5§ ex-
tends through the rings 28 ‘and iz adjustably
supported therein in the following manner: The
portion of. the tubular member I§ within the
rings 28 is provided with sleeves 29 welded or
otherwise secured thereto which reinforce the
tubular member at such points for engagement
of supporting devices mounted'upon the rings
98.. These supporting devices consist of plates
30 and 31 which engage respectively the upper
and lower surface of the sleeves 29, such plates
-being mounted on thé ends of threaded bolts 32
mounted in threaded engagement with the rings
28. By this arrangement the tubular member
" is supported ih the rings 28 so that by proper
adjustment of the bolts the discharge end of the
tubulay member may be raised or lowered as de-
sired. Engaging the opposite sides of the sleeves
29 are bolts 34 which are mounted in threaded

The discharge

16

16

30

86

45

50

60




10

16

20

25

30

40

a5

60-

85

70

engagement with the rings 28 and by means of
which the hollow member may be swung later-
ally into adjusted position. For the purpose of
rotatively adjusting the hollow member, arms or
straps indicated at 35 are welded or otherwise
secured to the hollow member as shown in Figure
4. The Iower ends of the straps 35 extend down-
wardly and are joined by a block 36. 37T desig-
nates a bracket secured in any suitable manner
to the standard 27 at the rear end of the car.
Mounted in threaded engagement with the
bracket 37 are bolts 38, the inner ends of which
engage the lower ends of the straps 85 so that
by relative adjustment of the bolts 38 the lower
ends of the straps 35 may be moved laterally
with the resultant rotative movement of the
hollow member 16.

Welded or otherwise secured to the inner end
of the tubular member {6 are a series of nozzles
or air discharge hoxes 40. Each of the nozzles 40
comprise side walls 41, end walls 42 and multi
angular bottom walls indicated at 43. Certain of
the walls of such bottom as indicated at 45 are
provided with air discharge openings 46 which are
so arranged as to direct the air discharged there-
from against the clinker as it falls back upon the
upwardly moving inside surface of the rotary kiln.
Air is introduced into the nozzles 40 through per-
forations cr openings 48 formed in the tubular
member (6. For the purpose of assisting in
breaking up the clinker should large lump of
clinker be formed, the side walls 41 extend down-
wardly beyond the bottom of the nowzzles as in-
dicated at 50 forming flanges which upon engage-
ment with the clinker tends to break the same. A
similar flange &1 is formed cn the nozzles inter-
mediate the side walls for the same purpose.

60 designates the burner for the kiln which may
be of any suitable type for burning gas or other
fuel.

It will be easily recognized from the above de-
scription that a tubular air duct or member
mounted as above described may be moved by
means of the car so that the discharge end of
the hollow member is extending into the kiln to

"the desired position, as shown in Figure 1. Air

supplied through the pipe connection 23 is dis-
charged from the nozzles against the clinker when
the same is rolling hack or at the bottom of the
kiln. By the adjustment of the position of the

"hollow member as heretofore described it is ap-

parent that the nozzle may be brought in pesi-
tion to discharge air or gas against the clinker
on such portions of the kiln as may be deemed
advisable for the best results. Further, the pro-
jection of the hollow member into the kiln over
the portion of the clinker being cooled forms a
barrier or obstruction between the cooling zone
and the heated upper walls of the kiln. The
clinker after passing under the nozzles is dis-
charged from the end of the kiln into a pit
designated at 61 from which it is removed in the
usual manner to the grinding mill.

‘While we have particularly described our in-
vention as applied to the use of air in cooling
clinker it is apparent that the same is particu-
larly adaptable for the purpose of introducing
various gases for the chemical treatment of the
clinker, as for instance, the introduction of nat-~
ural gas to combine with the oxygen in the clinker
thereby producing a substantially lighter colored
clinker. In such cases other cooling means are
necessary.

4,187,922

What we claim is? ) )

1. In combination with a rotary kiln, means for
introducing air into the discharge end of the kiln
comprising a conduit having its discharge end
extending into the kiln, discharge nozzles on said
conduit, and means for mounting said conduit
for rotative and angular adjustment.

2. In combination with a rotary kiln, means for
introducing air into the interior of the kiln at
its discharge end comprising: a conduit ex-
tending longitudinally into the discharge end of
the kiln and nozzles on said conduit, said nozzles
having angular faces with discharge openings in
said angular faces.

3. In combination with a rotary kiln, means for
introducing air into the interior of the kiln at
its discharge end comprising: a portable air con-
duit extending longitudinally into the discharge
end of the kiln, said conduit having air discharge
openings near its inner end, a car, and means on
the car for supporting said conduit.

4. In combination with a rotary kiln, means.for
introducing air into the interior of the kiln at
its discharge end comprising: a portable air con-
duit extending longitudinally into the discharge
end of the kiln, said conduit having air discharge
openings near its inner end, a car; means on the
car for supporting said conduit, said supporting
means comprising standards on said car, hollow
receiving members for said conduit on said
standards; and adjustable means mounted on
said hollow members engageable with and sup-
porting said conduit.

5. In combination with a rotary kiln, means for
introducing air into the interior of the kiln at
its discharge end comprising: a portable air con-
duit extending longitudinally into the discharge
end of the kiln, said conduit having air discharge
openings near its inner end, a car; means on the
car for supporting said conduit; said supporting
means comprising, standards on said car, rings
supported on said standards through which said
conduit is extended, adjustable means on said
rings engageable with the upper and lower por-
tions of said conduit and adjustable means on
said rings engageable with the sides of said con-
duit.

6. In combination with a rotary kiln, means for
introducing air into the interior of the kiln at
its discharge end comprising: a portable air con-
duit extending longitudinally into the discharge
end of the kiln, said conduit having air discharge
openings near its inner end, a car; means on the
car for supporting said conduit, said supporting
means comprising standards on said car; rings
supported on said standards through which said
conduit is extended, adjustable means on said
rings engageable with the upper and lower por-
tions of said conduit; adjustable means on said
rings engageable with the sides of said conduit;
arms on said conduit extending downwardly
therefrom, a bracket on one standard, and ad-
Jjustable means mounted on said bracket engage-
able with opposite sides of said arms.

7. In combination with a rotary kiln: means for
introducing gas into the kiln comprising: a con-
duit extending into the discharge end of the kiln;
and a series of gas discharge members on said
conduit comprising boxes having multi angular
outer walls with discharge openings therein, said
conduit having discharge openings into said
boxes.

CARLETON T. WEST.
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