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To all whom it may concern:
D3e 1t known that we, IFrep .. Woons and

-Meruin Boyp, citizens of the United States,

residing at Tola, in the county of Allen,
State of IKansas, have 1hvented a4 new and
useful Improvenient in Burning Portland
(Cement, of which the following 1s a specifi-
cation. L

This 1nvention relates to a process of
burning cement material.

Herctofore, so far as we are aware, ce-

nient wmaterials have been burned m rotary

kilns under subatmospherie conditions due !
to the draft methods employed. We have |

discovered that by positively feeding air
under superatiospheric pressure to the fir-

ing zone of the kiln in sufficient quantities

to support complete combustion and to
mamtam  superatmospheric pressire in the
fir.ng zone, and by maintaining between the
firmg zone and the stack a zone of kiln

gases under superatinospheric pressure, and
by utilizing this zone of kiln gases to con-
trol the position of the firing zone and by ..

retardimg the escape of kiln gases at the

stack, thereby increasing the time of cou-

tact of the hot kiln gases with the raw ma-
terials and causing the operation of the kiln
to be mdependent of atmo<pheric conditions
{the effective intensity of the firing zone is
wmcreased and maintained and the cement
material reaches the firing zone in proper
condition, thereby producing a quick, thor-

ougl, i.ll(*i]]}itll,ij.' tusion: of the cement ma-
tertal whicl results 1in a elnker that is uni-

form 1n size and grade, easily ground and
perfectly sound. We have also discovered

~that by means of our mgthod, the  daily

40

output of a rotary kiln isf almost donbled

and considerably less fuel per barrel is con-
sumetd than 1s necessary when using the
same kiln in the ordinary manner.”

The mvention may be carvried. out with

~various kinds of fuel such for example as

45
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L iy |
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gaseous or hiquid fuel or fine coal .or the
hike. | - |

- Whale usually 1t is advantageous to main-
tain positive pressure throughout the length
ol the kiln, this does not preclude the use
of natural, that is stack draft, or forced
draft at the stack end of the kiln to aid-in
(lischarging the waste gases from the kiln.
but even under such conditions theré is a
positive pressure thronghout the firing zone
atd beyond. The invention will be best

which may be einployed in the

| understood, however, from a consideration

of the following detail description taken in
counection with the accompanying drawing

forming a part of this specification, with

the understanding, however, that the draye-
ngs show but one of the many apparatuses
| ‘ArIVING out
of the process.

In the drawings: the figure is a longitudi-

nal section with parts broken away of a kiin
adapted to the purposes of the present in-
vention. -

- Referring to the drawing there is shown
a kiln 1 whiclh may be of the usual rotary
type employved im the manufacture of ce-
ment and consequently needs no specific de-
seription. At the inlet end of the kiln there
is provided a stack 2 and at the delivery end
of the kiln there is provided a housing 3.

- Within the stack 2 is mounted a damiper 4
controlled by strands 5 extending over suit-
able pulleys 6 aud through guides 7 to the
discharge end of the stack where a lever §
15 provided and is connected to the strands

i 80 that by moving the lever about its pivot

the darper 4 may be regulated as desired.
A gtand 818 provided for the support of the
lever 8 and on this stand is a rack segment
10 wlile the lever carvies a hand lateh 11
adapted to engage between the teeth of the
segment 10 and so lock the leverin adjusted
positions. '

At a suitable distance from the discharge
end of the kiln is a blower 12 which may he
talten as typical of any device for deliver-
ing alr zbove aimospheric pressure and
which 1s driven by mechanical means, which
latter, under usual conditions, will be an
electric motor divectly connected to the shaft
of the blower by a flexible coupling, but as
these features are common to blowers it is
not deemed necessary to illustrate them in
the drawings.

127 which is preferably of the iris dia-
phragm type. A conduit 18 leads from the
blower and has an extension 14 entering the

‘housing 3 1n position to discharge into the
kiln preferably in substantially the central

longitudinal axis thereof. The conduit 13

and end 14 are made perfectly straight and

of suflicient diameter to cut down the frie-
tion of the air and fuel particles thereon to a

minimum and yet permit the, velocity neces-

H In order to conirel the out-
i put of the blower irrespective of its speed,
| the intake 15 provided with a valve structure
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spective of size

sary to dehiver a sulficient- volume of aiv (o !

the kiln to convey the mixture to a com pleta,
combustion, without an excessive expendi-
ture of power st the blower shaft.. OF course
such regulaiing means ug may be Necessary
to control the delivery of air and fuel to the
kild may be provided since different linds
of fuel require different modes 6f handling,
Another iris diaphragm valve 14’ s pro-
vided in the conduit 13 near the housing 3,
such type of valve being preferable since
the walls of the opening therethrough irre-
18 substantially coneentric
with the central longitudinal “axis of the

-condwit 18. If greater velocity of the fuel

blast be needed on the kiln side then the dia-
phragm valve 147 is contracted and the pene-
tration of the fuel blast and flame into the
kiln is increased because of the increased

velocity of the blast due to the deereased |

opening in the valve. Of course, Increasing
the opening through the valve 147 Jowers the
velocity of the blast correspondingly.

The burning mixture enters the kiln pref- |

crably i the Jongitudinal axis thereof and
extends along the length of the kiln until it
nnpinges against the. zone or cushion. of
gases therein, which cushion is made up of
the evaporation of moisture, if present, from
the green material, the gases given off dur-
ing the calcining operation, and the oaseoNs
products of combustion from the flame, the
incoming fuel under pressure serving to con-
tinucusly force out the

the walls of the kiln and with the material
traveling aleng the same toward the dis-
charge end. T
fire can readily contrel the penetration of

for a proper burning zone. ‘Thix nethod,

wiln gases fromr the |

— Sy e i,

e operator by watching the |

985,313 {l

the main part of the kve Leat loward the
of the kiln to.such a pMice as for instance
is indicated at 15. Thig increased pressuare
at the top causes the rebound and conse-
quent cirange of direcfon of the fuel par-
ticles in the upper part-6f the flame and this
part of the flame, therefore, tends to lap back
toward the front of the housing 8. At the
zone Indicated by the numeral 16 there is
Just enough pressure to balance the atinos.
pheric pressure while at the zone indientod
by the numeral 17 there is a positive pres-
sure. (Jbservations of the conditions in these
parts will determine the nearest to the most
cconomical position of the cushion.

The hurning of the fuel mixture under
compression, that is under a positive pres-
sure above atmospheric pressure, or- as it
may be termed compressional burning, re-
SHS i oa rapid acquirement of an ;

top

mntense
heat in an easily controllable zone for the
caleination and incipient fusion of the
clinker, Tt offers all the conditions of per-
fect mixing, greatest effective temperature
and intensiiy, thoreugh diffusion, and that

- sutfusion whicen results from the condition
- of pressure in the kiln which leads w0 a rapid

and intimate mingling of fuel particles and
1 and the consequent quick intense com-

| bustion. ‘The method of the present Inven-

tion puts (he contrel.and regulation of the
quality and quantity of the fire completely
in the hands of the operator and recduces the
stack to i proper Tunction, that is, au out-

35 stack agamst the throttling action of the | let for waste gases and for the regulation 100
damper 4 while the zone of Jkiln goses de- | of kiln pressure. |
termining the extent of the flame remains Pressure cavves taken from kilns while
Subsﬁﬁntiaﬂy constant for the same ceondi- ﬂpvmted 'ﬂl]{}{l:l' the Ei)l’ﬂpl'e‘SHiOI}ﬂ] S}’Steﬂl of
tions of throttling by the damper 4 and the | the present anvention show that good re-

40 pressure of the incoming air and fuel mak- | sults are obtained by operating the kiln 105
ing up the self-burning mixture at the ex. | under a pressure of approximately three and =
tension 14. one half inches of wafer at the discharge or

T'he resistance offered by the zone or cush- | {i ving end of the lkiln, this pressure curve
1wn of kiln gases tends to spread out the | dropping to about one ineh of water at a
45 flame until it is brought into contact with point twenty feet from the discharge end 110

ot the kiln and dropping to onc-half inch at
a potnt forty feet inside of the kiln, and be-
comimg a negative préssure at a point ap-
praximately seveniv-five feet from the dis-

80 the flame either by controliing the veiocity | charge ond of the kiln, and, in case of a 115
of the incoming blast or the density of the | kiln exeeeding seventy-five feet in fength,
gushion or zone of kiln guses. Under vy rv- | eontinuimg as a negative or subaimospherie
ing loads this causes {he flame to diverge at | pressure from there to the stack end of the

- suweh an angle that it strikes the hming and | kiln, FF the kiln be sevenly or seventy-five

55 the materiazl in progress through the kiln | feet 1 iength the superatimospheric pressure 120

will extend from the discharse end to the

which Js independent of the stuck for com.
‘bustion purposes, permiis the kil operation
to be unaffected hy atmogpheric conditions,
Observation has shown that the density of
this divergent und vetarded flame s areqfer
2t the top of the kil This Ry be ex- in operatine w kil recording o the
plained by ihe fact that the rapich evolution | present invention. the firing zove usually -

of eavbon dioxil given off by (he mw main- extends thirly or forly feet into {he kiln.
vial in progression thirongh the kiln forees vom the discharge end and i thos ipedep 130

stuck., Moreover, in kifng exceeding seventy-
hive feot, the positive pressiure may be main-
Lamed enfirely to the stack by increasing
the size and power of the fan or blower
wieh pesitively supplies the air.
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a superatmospherie pressure of from three
and one-half inches at the discharge end to
three quarters or one-half of an inch at its
inner end. ‘The cushion or zone of kiln
oases under superatmospheric pressure will

extend usnally from the inner end of the
firing zone to a poinl seveniy or seventy-.|

five feet from the discliarge end of the kiln
and its  pressure will curve Jfrom three
quarters or one-half of an inch at, 1ts outer
end to atmospheric pressure at its inner end.
What 1s clanmed 18: |
I. A method of burning cement which

consists in feedig fuel into a cement kiln,

feeding air under pressure in suflicient
quantities Lo support complete combustion

of said fuel, rand maintaining superatmos-

pheric pressure throughout the  clinkering
ZONne. T - | | '
2. .\ method  of burning cement which
consists in feeding fuel into a cenrent kiln,
feeding air under pressure in suflicient
quantities to support complete combustion

of said fuel, and maintaining superatmos-

pherie pressuve throughout the firing zone.
.}

3. A\ method of butning cement which
consists in feeding fuel into a cement kiln,

feeding alr under. pressure in suflicient
quantities to support complete combustion

of said fuel, mamtaining superatmospheric
pressure in the firing zone, and controlling

‘the position of the firing.zone by a zone of

kiln gases maintained at superatmnospheric
pressure between the firing: zone and the
stack. : -

4. A method of burning cement which
consists in feeding fuel into a cement kiln,
feeding air under - pressure in sufficient
quantities to support complete combustion
of said fuel, maintaining superatmospheric

pressure in the firing zone, and retarding

the escape of the kiln gases, whereby an in-
creased time of contact with the raw ma-
terial is obtained and the operation of the
kiln is caused to be independent of atmos-
pheric conditions. f

[ =

feeding air under pressure 1in sufficlent
quantities to support complete combustion
of said fuel and to maintain superatmos-
pheric pressure in the firing zone, maintain-
ing a zone of kiln gases under superatmos-
pheric pressure between the firing zone and
the stack, and retarding the escape of kiln
ogases at the stack.

In testimony that we clain the foregoing
as our own, we have hereto aflixed our sig-
natures in the presence of two witnesses.

| FRED LEROY WOODS.
MERLIN BOYD. -

Witnesses: | -
Epymunp C. CraMpION,

W. 1. KnemN,

/ 1

5. A method of burning cement which
consists in feeding fuel into a cement kiln,
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