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The present invention relates to rotary kiln 
control arrangements, more specifically to the 
kind of control arrangements used for controlling 
rotary kilns in cement manufacturing plants, als 
though it is not limited thereto necessarily. 

in present day cement manufacturing piants 
inclined rotary kilns of considerable length are 
provided to effect incipient, vitristication or fusion 
of two materials, one materia, Sich in line Stich. 

ld as linestone or marl known as calcareouis Xaa 
terial, and another Xmaterial rich in silics, aiu 
inina, and iron oxide such as clay or shaie is nowy 
as airgillaceous laterial. A. aomogeneous nix 
ture of these materials is fed into the high end 

5 of a rotary kiln and digig rotation of the kili. 
passes through the differer, 2Ones thereof known 
as dehydration zone, calcining zone, and cinker 
ing zone. At the end of the latter zone the ce 
ment clinker is discharged and cooled. The 33rior 
of the raterials within the kiln is effected by the 
application of heat, which in the stal arrange 
inent is produced by a burner projecting into the 
ower end of the kill and ischarging confous 
tible material therein. The final temperature at 
which incipient fusion takes place is of the order 
of 1500 centigrade. It is desirable to maintair 
substantially constant temperature within the 
kiln because a considerable variation of the ten 
perature lowers the quality of the produced ce 
insnt clinker and also the efficiency of the kiln. 
The object of my invention is to provide an 

improved construction and arrangement of ro 
tary kiln appurtenances, especially an improved 
control mechanism for such equipments whereby 
the quality of the clinker is improved and the 
output, and thermal efficiency of the kiln in 
creased. v, 

For a consideration of What believe to be novel 
my invention, attention is directed to the foll 

owing description and the claims appended 
thereto in correction with the accompanying 
drawing. 
. The figure of the drawing shows diagram rati 
cally a kiln control arrangement in accordak'ce 

45 with my invention. 
The arrangement comprises an inclined rotary 

kiln 0 which has a sheet steel cylinder lined 
inside with refractory brick or like heat resistant 
material 2. The kiln is driven by a motor 3 
through a gearing 5 at a 'speed of about 1 to 2 
R. P. M. The motor 3 is connected through 
wires 6, 7, and 54 and a rheostat 8 to a D. C. 
line 9, 20, the latter receiving electric energy 
from a source 2 connected to the line 9, 20 

55 through a switch 22. The speed of the motor 3 
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and accordingly the kiln O may be varied by ad 
justment of the rheostat f8. In the present in 
stance I have shown the lower end portion only 
of the kiln in which the clinkering takes place. 
A burner 83 for supplying combustible material 
o the lower end of the kiln is directed into the 
brick-lined cylinder . . the ourner 23 receives 
Combustible raterial, in the present instance 
pulverized coal, from a in 28 through s, feed 
Screw 25. The feed screw 25 is driven by a notor 
26 through the intermediary of a gearing 2. The 
amotor 26 is connected to lines S 9, 2 by means 
including wires 28, 23, a grantially controllable 
Yrheostat 36, and an automatically controllable 
Sheostat 8, perinitting regulation of the speed 
of the notor 26, as Will be fully described hee 
2.Éea. 

During operation of the notor 26, fuel, in the 
present instance pulverized coal, is conducted to 
the burner and discharged therefrom together 
with vehicle air. This vehicle air is supplied to 
the burner by a notor driven lower or motor 
compressor 32. The latter has an inlet or suc 
tion conduit 33 and a disciharge conduit, 34 con 
nected to the burner. The notor 32 is connected 
to lines 9, 20 by wires 35 and 36 including a 
Emanually adjustable rheostat 3. The rheostat 
3 permits adjustment of the speed of the motor 
compressor 32 to vary the amount of vehicle air 
in accordance with the speed of the motor 26, 
that is, in accordance with the amount of con 
bustible material conducted to the burner 23, 
An important feature of my invention is the 

arrangement for supplying air into the clinkering 
zone to maintain combustion of the fuel therein. 
The air supplied to the clinkering zone is pre 
heated, more specifically a portion of the air is 
preheated along the outside of the kiln whereby 
heat from the hotter portions of the kiln shell 
is recovered and another portion of the air is 
preheated by the discharged clinker, thus re 
gaining a considerable amount of heat energy of 
the discharged clinker. 

in the present instance the clinkering zone of 
the kiln is Surrounded by a stationary wind box 
38 formed by a steel cylinder 39 concentrically 
surrounding the kiln. The lower end of the 
cylinder 39 projects beyond the lower end of the 
kiln and is closed by an end plate 40 carrying the 
burner 23, and forming a projection 4 with a trap 
door 42 hinged thereto for permitting the removal 
of large chunks of clinker diverted by the screen 
49. Air is supplied to the higher end of the wind 
box 38 by a motor compressor 43 having an inlet 
44 communicating with the atmosphere, or any 
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suitable source of air supply, and a discharge con 
duit U with branched conduits 3, 4, and , of 
which the first branch 4 is connected to the 
wind box 8. Good heat transfer between the 
rotary kiln and the air supply in the wind box is 
effected by the provision of a rotating spiral fin 
48 secured to the kiln and defining, together with 
the stationary cylinder 39 of the wind box, a spiral 
channel for the air. The airflows along the spiral 
channel and thereby cools effectively the steel 
cylinder of the kiln, thus avoiding excessive 
temperatures of this kiln shell with consequent 
rapid deterioration. At the right hand end of 
the kiln the preheated air is discharged from the 
spiral channel into the interior of the kiln where 
it provides air for the combustion process. With 
this arrangement the heat otherwise lost from 
the shell of the kiln is largely recovered, serving to 
preheat the combustion air. Furthermore, the 
average temperature of the outer structural shell 
of the kiln is prevented from reaching a destruc 
tive point by the forced ventilation described 
herein. The clinker working toward the lower end 
of the rotary kiln and discharged therefrom drops 
through an opening or openings 49 in the lower 
portion of the wind box cylinder 39 onto the right 
hand end of a perforated conveyor 50 disposed 
in a casing 5. 
vented from dropping onto the conveyor and col 
lect near the trap door 42 whence they are re 

The perforated con 
veyor 50 is driven by a motor 52 connected to the 
lines. 9, 20 by wires 53 and 54 including a rheo 
stat 55. The notor 52 is connected to the con 
veyor 50 by a gearing St. During operation the 
clinker dropping onto the right hand end of the 
conveyor 50 is transported and discharged from 
the left hand end of the conveyor. The rheostat 
55 in the present example is manually adjustable 
and in accordance with my invention this rheo 
stat is combined with the rheostat 8 of the kiln 
driving motor 8 whereby both motors for driv 
ing the kiln and the conveyor respectively, are 
regulated simultaneously. In case it is desirable 
to increase the output of the kiln, the rheostat 

is adjusted to effect an increase in speed of 
the notor . This adjustment effects simultane 
ously a similar adjustment of the rheostat 55, 
causing a corresponding increase in speed of the 
conveyor 30. The left-hand end of the casing 5 
is connected to the top of a cooling tower 5, 
which latter is provided with baffle plates 58 de 
fining a long ZigZag path for the clinker dis 
charged from the left-hand end of the perforated 
conveyor 50. The lower end of the cooling tower 
is closed by a dumping wheel or air-locked rotary 
clinker dumper 59. The wall of the cooling tower 
57 is surrounded by an air jacket 60 for receiving 
air from the aforementioned branch 4 and dis 
charging the air into the lower end of the cooling 
tower through openings 6. With this arrange 
ment air flowing spirally downward through the 
air jacket into the lower end of the cooling tower 
is preheated. It is then forced upward through 
the clinker in the cooling tower and through the 
perforated conveyor into the lower end of the kiln 
where, joining with the air supplied through the 
wind box 8, it provides air for the combustion 
process. Thus the heat content of the discharged 
clinker is regained through preheating of the 
combustion air, thereby increasing the efficiency 
of the arrangement. The dumping wheel 9 is 
operated intermittently by means including a 
motor 62 having one terminal connected by a wire 

to the line and another terminal connected 

Large chunks of clinker are pre 
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by a wire 64, a rheostat it, a hand-operated 
switch 6, and a wire to the line 20, Closing 
of the switch 68 connects the motor to the line, 
effecting operation of the notor 2 and through 
(a worm gearing 8 rotation of the dumping wheel 
59, permitting discharge of clinker from the cool 
ing tower. A single rotation of 90 degrees per 
nits normally the discharge of a substantially 
definite amount of clinker. The motor 2 may 
also be operated automatically. To this end the 
wire 64 is connected through normally closed 
contacts 69 and relay contacts 70, to the wire T. 
The contacts TO may be closed by a contact-mak 
ing member T forming a part of a relay 2 which 
also includes another contact-making member 
3 for closing holding contacts 74. The relay 72 
has an operating coil having one end connect 
ed to the line by a wire 6 and another end 
connected to the line 20 by either of two circuits, 
a first circuit through a wire 7, contacts 78, 
through the aforementioned contacts and the 
wire 67; the other circuit for closing the relay T2 
is formed by either of two pairs of contacts 9 and 
80, one of two switches 8 and 82 and the wire 
36. The contacts 9 and 80 are closed by contact 
making members 83 and 84. The contact-making 
member 83 forms a part of a temperature respon 
sive device comprising a bellows 85 having one 
end connected to the contact-making member 
83 and another end communicating with a closed 
tube 86. projecting into the cooling tower. Dur 
ing operation, decrease in temperature in the 
cooling tower causes contraction of a medium 
enclosed in the tube 86, permitting the bellows 85 
to collapse or contract, thereby causing closing 
of the contacts 79 by the contact-making member 
8. 
The contact-making member 84 forms a part of 

a pressure-responsive device comprising a bellows 
8 having its lower end secured to the contact 
making member 8 and its upper end communi 
cating through a pipe 88 with the air jacket 60 
surrounding the cooling tower. Increase in pres 
sure in the air jacket causes increase in pressure 
in the bellows 87 whereby the latter expands and 
causes the contact-making member 84 to bridge 
the contacts 80. Ihe temperature and pressure 
responsive devices permit automatic operation of 
the motor 82 either in response to temperature 
or pressure conditions in the cooling tower. 
When it is desired to operate the notor 62 in 
response to temperature conditions, the switch 82 
is closed, and when it is desired to operate the 
motor 62 in response to pressure conditions in 
the air jacket, the other Switch 8 is closed. Let 
us assume the Switch 82 is closed, causing the 
motor 62 to be operated in response to tempera 
ture conditions in the cooling tower. When this 
is the case, decreasing temperature in the cooling 
tower causes collapsing of the bellows 85 until 
the contact-making member 83 bridges the con 
tacts 9. This causes energization of the oper 
ating coll 75 of the relay 72 which then is con 
nected to the line 20 through the contacts 79, 
the switch 82, and the wire 36. Energization of 
the coil 75 effects upward movement of the relay, 
thereby closing the two pairs of contacts 70 and 
4. The contacts 4, as stated before, are hold 
ing contacts for the relay whose coil 75 is now 
connected to line. 2 through a second circuit 
comprising the wire 77, the contacts 78, the con 
tacts 74 and the wire 6. The provision of the 
holding circuit is advantageous in that it pre 
vents deemergization of the relay coil before the 
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With relay 72 closed, the motor is energized, more 
specifically the wire 64 connected to the motor 
is connected through the contacts 89, the con 
tacts 70, and the wire 67 to the line 20. Energiza 
tion of the motor 62 causes rotation of the dump 
ing wheel 59, permitting the discharge of clinker 

, from the cooling tower. 

0 

s 

25 

he latter. 

Means are provided for limiting the automatic 
operation of the motor 62, more specifically for 
automatically disconnecting motor 62 after a par 
tial rotation, in the present instance, after a ro 
tation of 90 angular degrees of the diumping Wheel 
58. This means comprises a flat spring 89 secured 
at its right-hand end to a fixed support 90 &nd 
having its left-hand end engaged by projections 
32 on the dumping wheel SS during rotation of 

Secured to an intern ediate portion 
of the spring 89 is a member 92 having its lower 
aggi disposed adjacent a holding member 93 for 

$3 he contacts 69. The holding member 98 fo: 
contacts 68 is secured to a pivotally supported 
insulating olock 94, which also carries one of the 
contacts 23. The two pairs of contacts 69 &nd 
8 are normally held closed by a biasing Spring 
5. During a rotation of 90 angular degrees of 

the dumping wheel 59, one of the projections 96 
engages the left-hand end of the fiat Spring 83 

. Yad causes the latter to move downward Winereby 
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the member 92 engages the member 93 and causes 
opening of the contacts 59 as well as the contacts 
3 against the biasing force of the spring 95. 
The two pairs of contacts are opened for a short 
p3riod of time only, normally sufficient to de 
energize the relay coil 7, thus causing dropping 
of the relay 2 and stopping of the motor 62. If, 
however, the operating coil 5 of the relay 2 is 
still connected to the line 26 through contacts 
gg and the switch 32, the relay remains closed 
and causes further dumping operatiox of the 
notor S2. This operation will continue until the 
temperature in the cooling tower has increased 
stificiently or in case the automatic operation is 
effected by the pressure-responsive device 87 untii 
the pressure has sufficiently decreased. 
Another important feature of Iny invention 

comprises the provision of means for automati 
cally controlling the operation of the motor com 
pressor 43 and the fuel supply motor 23 in re 
sponse to a condition within the clinker Zone of 
the rotary kiln, more specifically in reponse to 
temperature changes in the cinker zone in order 
to maintain substantially constant the tempera 
ture at which incipient fusion or clinering takes 
place. The means for automatically operating 
the motor compressor 43 and the fuel Supply no 
tor 26 includes a temperature-responsive device, 
in the present instance, a photo-electric cell 96, 
secured to or supported near the end plate 40 
of the stationary wind bo: casing and trained 
onto the clinkering zone or region in the kiln. 
The photo-electric cell 96 is connected by Wires 
9 and 98 to an amplifier 606, which latter re 
ceives energy from lines f and 2 of a three 
phase alternating current line connected to 9, 
source O3 through a switch 04. Any suitable 
amplifier 100 may be used. In the present in 
stance, the amplifier 00 includes a rectifier and 
a wave smoothing filter a for Supplying a Sub 
stantially constant D. C. potential across a volt 
age divider b. The latter is connected in a well 
known manner to a discharge valve or tube C 
having a control grid e and a cathode. f. The 
grid potential is normally negative with respect 
to the cathode f and varies in response to tem 
perature changes in the kiln. The grid potential 

3 
determines the magnitude of the current flow 
ing through the tube c. As the details of such 
amplifier form no part of my invention, the am 
plifier indicated by way of example in the draw 
ing is not further described, it being sufficient 
to indicate that this amplifier, together with the 
photo-electric cell 96, serves for energizing a suit 

5 

able relay, in the present instance an operating 
coil fo5 of an electromagnetic relay 06 in re 
Sponse to temperature changes in the clinker zone. 
One end of the coil 05 is connected to the line 9 
and the other end of the coil is connected through 
a milliar:713tes' (AAA) to the valve c of the ampli 
fie". The relay 6, as a contact-making member 
El disposed between two pairs of contacts 8 and 
809 respectively. he contact-making member 
d 6 is normally disposed intermediate between 
the two pairs of contacts (3 and 69, as indi 
cated in dotted lines. The two pairs of contacts 
serve for closing the circuit of a reversible motor 
i? having an armature connected by wires 
and 82 to the line 23 and through a wire 3 
to the field windings and S. The field 
Winding 84 is connected by a wire 6 and the 
contacts les, and a wire to the line 89. The 
other field Winding 5 is connected by a wire 
698 to the contacts C8 and the Wire C G to the 
line A. With this arrangement, closing of the 
contacts 3 by the relay 6, in response to de 
creasing flow of current through the discharge 
waive c, causes energization of the field winding 
ES5 and operation of the notor SS in one direc 
tion and closing of the contacts 69 by the relay. 
A 3 in response to increasing fioW of current 
through the discharge valve c, causes energiza 
tion of the field Winding G 3 and operation of 
the Roto" in the opposite direction. The motor 
8 (serves for adjusting two pairs of contacts G 26. 
and 28 respectively secured to a bag 22, pro 
Viced with a screw 23, winich latter is driven 
Siosi the motor SC through a gearing 24 and 
2, 222, 280. Operation of the notor in one 
direction causes movement of the contact bar G 22 
to the right and operation of the motor in 
the Opposite direction causes movement of the 
contact bar 22 toward the left. The contacts 
20 serve for closing the circuit of a reversible 

Inotor 25 which has one terminal connected to 
the line 8 and two other terminals connected 
by wires 26 and 27 to the two contacts G 26, and 
a, contact-making member 28 and a wire 29 to 
the line f2. The contact-making member 28 
forms a part of a load-responsive device which 
may be "a Wattmeter 3 for connecting the no 
tor of the motor compressor 3 to the three-phase 
alternating current line comprising the afore 
mentioned lines and t2 and a third line 3, 
The reversible motor 25 serves for adjusting a 
gate valve 32 connected to the motor by a gear 
ing 34. 
An arrangement of this kind is more fully dis 

closed in the patent to H. W. Crawford, No. 
1783,036, issued November 25, 1930, and assigned 
to the same assignee as the present invention. 
The provision of the reversible notor 25 and 
the load-responsive device or Wattmeter 30 in 
cooperation with the motor of the motor com 
pressor 43 serves to normally maintain the load 
on the motor 43 constant whereby, with the par 
ticular kind of motor compressor, a constant 
weight of air is normally discharged by the com 
pressor. In case the Weight of the air discharged 
by the motor - compressor 43 changes due to 
change in atmospheric air temperature or pres 
Sure, the electric input to the motor compressor 
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4 
43 changes accordingly, whereby the member 28 
is turned, causing closing of the circuit of the 
reversible motor 25 through either of the wires 
26 or 27. The motor 25 then being energized 

causes adjustment of the gate valve f32, which 
latter represents in substance a means for vary 
ing the resistance to flow in the discharge con 
duit of the compressor. In case the weight of 
the discharged air has dropped, the gate valve 
32 is turned to reduce said resistance to flow so 

that the weight of the discharged air is brought 
back to its normal value. Thus, during normal 
operation, that is, while the temperature within 
the kiln remains constant, a constant annount, 
more specifically a constant weight, of air per 
minute is supplied to the kiln. A change in ten 
perature in the kiln, as pointed out above, causes 
operation of the motor 10 which in turn effects 
the setting of the contact bar 22. In case the 
temperature of the kiln drops, the contact bar 22 
is automatically adjusted to cause an increased 
supply of energy to the motor compressor 43, re 
sulting in an increased supply of air. Sinul 
taneously the supply of fuel is increased, as will 
be described later, 
As stated above, the air discharged by the Con 

pressor is diverted into the branched conduits or 
branches 46, 47, and 33 respectively. The amount 
of air flowing into the branch 46 is automatically 
controlled by means including a gate valve 35 
connected to a motor 36 through a gearing 3. 
The notor 36 is reversible and is connected to 
the lines f and 02 by a wire 38 and another 
wire f39 and one set of two pairs of contacts 40 
and 4. Closing of the contacts is effected by 
a contact-making member 42 connected to a 
pressure-responsive device comprising a bellows 
43 connected to the contact-making member 42 

and communicating with the branched conduit 46 
beyond valve 35. When the pressure in the con 
duit 46 increases, the pressure-responsive device 
effects closing of one pair of contacts 40 or f4 
to cause operation of the motor f36 in Such a di 
rection that the gate valve 35 is moved in the 
closing direction. By this means the amount of 
air circulating through the kiln jacket may be 
maintained as desired. The relative amount of 
air flowing through the branch 47 into the air 
jacket 60 of the cooling tower may be adjusted 
by a manually or automatically operable gate 
valve 44 in the branch 47. The aforementioned 
conduit 33 for conducting vehicle air to the Com 
pressor 32 is also connected to the discharge con 
duit of the motor compressor 43. Thus, the con 
duit 33 receives compressed air which is further 
compressed by the compressor 32. The latter 
accordingly may be considered a booster, Hence 
the total amount of air necessary for Operating 
the kiln passes through the motor compressor 43 
which is controlled by the load-responsive device 
or wattmeter 30 and means for setting the con 
tact bar 22. 
The circuit for the fuel supply motor 26 in 

cludes, as pointed out before, a variable resist 
ance or rheostat 3. This rheostat is automati 
cally controlled in accordance with my invention 
by means responsive to temperature changes in 
the kin. These means including the aforemen 
tioned contacts 2 which, together with a load 
responsive device, which may be a wattmeter or 
an ampere meter 45, serve for controlling the 
circuit of a reversible motor 46. One terminal 
of the motor 46 is connected to the line 9 by 
a wire . The motor has two fields which are 
connected to the two contacts 2 and through a 

2,068,574. 
contact-making member 48 and the aforemen 
tioned wire 2 to the line 20. Engagement of 
the contact-making member 48 with one of the 
contacts 2 closes the motor circuit whereby the 
motor is rotated in a certain direction and causes 
a part of the resistance 3 to be cut out or in. 
This is accomplished by securing a handle or 
lever 49 for the resistance 3 to a member 50 
screwed onto a projection 5 of the motor shaft. 
Rotation in One direction of the motor, as will 
be readily understood, causes the lever 49 to be 
moved to the right and vice versa to the left 
When the direction of the notor is reversed. 
Adjustment of the resistance 3 causes change in 
speed of the fuel supply motor 26. The circuit 
for the motor 26 includes the wire 29, the load 
responsive device 45 and the wire 2 connected 
to the line; 20. Under normal conditions, that 
is, with constant temperature in the kiln, the 
reversible motor, together with the load-respon 
sive device 45 effect regulation of the rheostat 
3 to maintain the speed of the fuel supply mo 
tor 26 constant. Constant speed of the motor 26 
means Substantially constant fuel supply to the 
burner 23. The arrangement is in this respect 
similar to the one disclosed in the aforementioned 
patent. The arrangement is such that with in 
creasing Supply of air by the motor compressor 
43 the Speed of the motor 26 is also increased to 
effect increased flow of fuel to the burner 23. 
Summarizing the operation of the kiln control 

arrangement, a constant weight of air and a 
definite amount of fuel is normally supplied to 
the kiln. This is accomplished by the motor 
compressor 43 and its control mechanism includ 
ing the Watt-responsive device and the reversible 
motor 25 and by the fuel supply motor 26 and its 
control mechanism including the load-responsive 
device 45 and the reversible motor 46. A por 
tion of the air discharged by the motor compres 
Sor 43 flows through the conduit 33 into the mo 
tor compressor or booster 32 and is discharged 
therefron through the conduit 34 into the burner 
23. This portion of the air serves for discharging 
fuel Supplied to the burner 23 by the feed screw 
25. A portion of the air in the discharge conduit 
45 of the motor compressor 43 flows through the 
conduit branch 46 into the wind box 38 and an 
other portion of air flows through the branch 
into the air jacket 60 of the cooling tower. These 
tWO portions of the air are preheated in the wind 
box and in the cooling tower respectively and are 
Supplied to the kiln where they maintain com 
bustion of the fuel discharged by the burner 
23. The kiln and the perforated conveyor 50 are 
driven by the two motors 3 and 52 respectively 
whose circuits include rheostats 8 and 55 re 
Spectively. The two rheostats are adjusted 
simultaneously whereby an increase in speed of 
the kiln iO effects simultaneously an increase in 
Speed of the conveyor 50. If the temperature of 
the clinker in the clinkering zone changes, for 
instance decreases, the supply of fuel and air are 
increased. This is accomplished by means in 
cluding the photo-electric cell 96, the amplifier 
00, and the relay O6 for controlling the circuit 

of the reversible motor 0 to effect resetting or 
adjustment of the contact bar 22. In case the 
temperature in the kiln drops, the contact bar 
22 is moved in a direction to effect increased 

air discharge from the motor compressor 43 and 
to correspondingly increase the fuel supply by 
increase in the Speed of notor 26. 

Clinker discharged into the lower portion of 
the cooling tower 57 may be discharged there 
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from manually or automatically in response to 
either temperature conditions in the cooling 
tower or pressure conditions in the air jacket 60. 

In accordance with the provisions of the patent 
statutes, I have described the principle of oper 
ation of my invention, together with the appa 
ratus which now consider to represent the best 
embodiment thereof, but I desire to have it un 
derstood that the apparatus shown is only illus 
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5 

trative and that the invention may be carried 
of other neans. 
Waai claim 3s new and desire to secure by 

Setters Patent of the United States, is 
, the combination of a 'otary kiln for heat 

ing a lateria, a, notor for driving the kiln at 
substEntially constant speed, a stationary closed 
wind box surrounding the kiln, means including a 
rioto for Supplying fuel into the kiln, means in 
cluding a notor compressor for forcing air 
tin Sough the Wind cox into the kiln to maintain 
cGE bustion, 2nd Aegins for automatically control 
ling the fuel and air supply means in response 
to changes of a condition of the material heated 
is the kills at constant notor speed. 

2. The combination of a rotary kin for heat 
ing 3 laterial, a, notor for driving the kiln at 
Suist3tially constant speed, means or supplying 

CO 
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fuel azid & into the kin, and means including a 
photo-electric celi trained onto the material in 
the interior of the kiln, and an anplifier con. 
nected to the cell for automatically controlling 
the friel and air supply means in response to 
temperature changes in the kiln at constant no 
to Speed. 

3. the combination of a rotary kiln for heat 
ng a nateis, a notos for driving the kiln at 

Substantially constant Speed, means for supplying 
fuel to its sil, 2. cooing tower connected to the 
disch.33'ge end of the kill for receiving and cool 
ing atterial discharged by the kiln, means for 
forcing air through the cooling tower into the 
kiln, and neans for automatically controlling the 
fuel and Sir Supply Rhea, is is response to temper 
attire cin.2nges of the natesia heated in the kiln 
2it cois,83t notor Speed. 

4. the Combination of a rotary kiln for heat 
ing 2, Ynateria, a motor for driving the kiln at 
Substantially constant speed, means for supplying 
fuel to the kiln, a cooling tower connected to the 
discharge end of the kiln for receiving and cool 
ing material discharged by the klin, means for 
forcing air through the cooling tower into the 
Zilin, means for automatically controlling the fuel 
and air Supply means in response to tenperatre 
changes of the material heated in the kiln at 
constant motor Speed, Said cooling tower include 
ing an air-locked rotary dumper for intermittent 
ly discharging material from the tower, and 
nears for automatically actuating the dunper in 
response to temperature changes in the tower. 

5. The combination of a rotary kiln for pro 
ducing clinker, a motor for rotating the kiln, 
means for supplying fuel into the kiln, an en 
closed porous conveyor having one end disposed 
to receive clinker discharged from the kiln, a cool 
ing tower for receiving clinker from the other end 
of the conveyor, a motor compressor for supply 
ing air through the cooling tower into the kiln, 
means for automatically regulating the discharge 
of clinker from the cooling tower in response to 
temperature changes in said tower, and other 
means including said motor compressor for Sup 
plying additional air to the kiln in response to 
temperature changes in the kiln at constant no 
tor Speed. 
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6. The combination of a rotary kiln for pro 

ducing clinker, a motor for rotating the kiln at 
constant speed, means for supplying fuel into the 
kiln, an enclosed porous conveyor for clinker hav 
ing one end for receiving clinker discharged from 
the kiln, a cooling tower for receiving clinker 
from the other end of the conveyor, amotor com 
preSSOr for supplying air through the cooling tow 
er into the kiln, a motor for driving the conveyor, 
and means for simultaneously regulating the mo 
tors for driving the conveyor and the kiln. 

7. The combination of a rotary kiln for pro 
ducing clinker, a motor for normally rotating the 
kiln at constant speed, means for supplying fuel 
into the kiln, an enclosed porous conveyor for 
clinker having one end for receiving clinker dis 
charged from the kin, a cooling tower for receiv 
ing clinker from the other end of the conveyor, S. 
motor compressor fo: Supplying air through the 
cooling tower into the kiln, and means for alle 
tOratically maintaining constant the weight of 
the S.2 pplied air at constant temperature of the 
ciner, 

8. The coinoignation of a rotary kily for probe 
dicing clinker, a constant speed gnotor for rotato 
ing the kiln, neans for supplying fuel into the kiln, 
an enclosed porous conveyor for clines having 
Cne end for receiving ciger discharged from the 
kiln, a cooing tower for receiving clinker from 
the othes end of the conveyor, a Yaotor COYApressor 
for supplying air through the cooling tower into 
the film, Sneans for controlling the motor con 
pressor in response to teapersize changes in the 
kiln conprising a temperature-responsive device 
connected to Sekiln, and nears including a Watt 
responsive device connected to the notor come 
pressor for varying the resistance to for to be 
overconne by the compressor in response to tem 
peratue charges. 

9. The corribination of a, rotary kiln for pro 
ducing clinker, a Wind OX SEO Eding the kiln 
and comintinicating at the discharge end with the 
kiin, a cooling tower for receiving and cooling 
clinker discharged by the kiln, a actor co-pressor 
having a branched discharge conduit, with one 
branch, connected to the Wind too: and another 
branch connected to the cooling tower for pre 
heating air in the wind box and the cooling tower 
and forcing the air into the kiln, and means for 
supplying fuel into the kiln including a motor 
compressor having an inlet conduit, connected to 
the discharge conduit of the irst Enentioned motor 
COInpreSSOr. 

10. The combination of a rotary kiln for pro 
ducing clinker, a wind box surrounding the kiln 
and communicating at the discharge end with the 
kiln, a cooling tower for receiving and cooling 
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clinker discharged by the kiln, a notor com 
pressor having a branched discharge conduit with 
one branch connected to the Wind box and another 
branch connected to the cooling tower for pre 
heating air in the Wind OX and the cooling tower 
and forcing the air into the kiln, neans for Sup 
plying fuel into the kiln including a motor con 
pressor having an inlet conduit connected to the 
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65 
discharge conduit of the first mentioned motor 
compressor, and means for automatically pro 
portioning the flow of air in at least one of said 
branches. 

11. The combination of a rotary kiln for pro 
ducing clinker, a wind box surrounding the kiln 
and communicating at the discharge end with the 
kiln, a cooling tower for receiving and cooling 
clinker discharged by the kiln, a motor com 

70 

pressor having a branched discharge conduit with 75 
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one branch connected to the wind box and an 
other branch connected to the cooling tower for 
preheating air in the wind box and the cooling 
tower and forcing the air into the kiln, means for 
supplying fuel into the kiln including a motor 
compressor having an inlet conduit connected to 
the discharge conduit of the first mentioned no 
tor compressor, and means for simultaneously 
automatically varying the air supply and the fuel 
supply in response to temperature changes in the 
kiln and a motor for driving the kiln at constant speed. 

12. The combination of a rotary kiln for heating 
a material, a constant speed motor for driving the 
kiln, means including an electric motor for sup 

2,088,574. 
plying fuel to the kiln, other means including an 
other electric motor for supplying air into the 
kiln to maintain combustion therein, and means 
for simultaneously controlling said motors in re 
sponse to temperature changes in the kiln, said 
means comprising a pilot notor and a load-re 
sponsive device for each of Aid motors, and an 
electric circuit for the plot motors including an 
element of the load-responsive devices and a 
contact bar associated with the devices, a revers 
ible motor for adjusting the contact bar, and 
means including a temperature-responsive device 
for causing operation of the reversible motor in 
response to temperature changes in the kiln. 
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