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Sty oen of kilny, and generatly to provide
mere eflicient kiln than hatherto,

-~ ferved to.

X ¥

~ing chomher consists of one or nore cotivey-

~grases issuing therefrom, The conveyers aro

41

45

- veyer is connected to a slightly converged

i)

' ;?rlinder i8 inclosed by a hood & fixed upon
I

l"l‘

kiln construeted aceording to this invention,

neranged one above the other as shown in
TPige. 3 which is 0 cross seefion on line v v

b whown) the deaft heing produced by a sie-
~tion fan arranged in the part of the exhanst

nection with the drying chambers b, B, The

crig o e Wl - e .

' UNITED STATES PATENT OFFICE.
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CEMENT-KILN.

O83,563. Specification of Letters Patent.  [*atented I"eb. 7, 19185,
| Application fited August 19, 1910. Zerisl o, 578,059,

To all whom it may concern: ' the extended deying drmmn e s vevolved by

Be it known that ], Ropeee Journ Naset, SR ITIETE of ite connection with the lower con-
coment-works ehetnist, vesiding at Maylawn, b veyee shaft o through a spider @ The sz
Mitcheldenn, Glonceestershire, FEngland, have ;aed shape of the conveyer blades vary at in-
invented certain new and useful Improve-  teevals along the shaft and are so designed
ments in Comefit-Kilnsg and 1 do lwru‘;y de- | as to best suit the condition of the materinl
clare the following to he a full, elear, and { at any particular point along the line of
eanct deseription of the invention, such ws i conveynnee, The duty of the revolving eyl
will ennble others skilled in the art 1o which | inder i< to form the balf dried slurry or
it appertains to make and use the =nme, s puge into rounded lninps, thereby facili-
“As s well known, cement kilns as at | {ating the action of burning in the kiln.  The
present employed are: chiclly of two types, | kilnis provided with a hopper i for the main
viz., the continuous shaft kiln, and the ro- | supply of fuel.  'This hopper is arranged di-
tary kiln, furthermore, the fuel economy de- U rectly- over the vertical portion of the kiln,

- rived from the use of the shaft kiln and the 1 and it is provided with a slidable door or
1“'"“' H""i"“ lll'"l“""il'ﬂ H.r '.'ll' l""l“l'y .l‘illl H'J'L'L't]ili r-ilil‘\'i('u ;'_ r]‘|"l Vl'l"i('“l. l"ll'ti”" "Jt
e well understood, s are nlso the sttend- | (he l{.ih

Cant disndvantages to either type.

v iy e’ divided into four stages or
| | purts, (1) seasoning or smoking, (2) calein-
Now the object of the presem invention is | ing, (3) clinkering, (4) cooling. The sea-
to provide n kiln which shall combine the '

'|
mlvantages derived from botde the known ‘ reception of the green materinl from the
|

drying chambers b 6 and is so constructed

[n ovder that this invention mny e fully

| ¢ the hol gases aee allowed to reach the
understood, i will now be deseribud witly

drier without subjeeting the body of green
: ] " l " - -
reforence fo the accompanynie deawmgs | nnseasoned sluery to any great heat, The
whiche-—- . | | enleining chamber (2) above. the clinkering
Figure 1 is 0 vertieal cross section of a tznm- is where the expulsion of carbon di-

oxid 1s allected, followed by the intense heat-
ing previons to elinkering. ' The clinkering
zone (3) which is mnde to rotate, thereby

D o I nullifying the tendency on the part of any
~The kiln is essentinlly of the vertieal shaft %ﬂll clinker to adhere to its surface,

IMigr, 2 18 o eross section on Jine @« @ (I71g,
1), Iigs. 3 (o T are detnils hereinafter re-

type conneeted with a hovizontal drying | is where combustion is completed, and vitri-
chnmber, mechanically operated. The dry- | fiention of the materinl tnkes plasl, wud the
cooling chamber (4) at the base of the struc-
ture is where the hot elinkor is made to 1m-
part its heat to the air passing through it
for combustion, S

The kiln itseif ns shown s built of three

ers of the paddle blade tylw, (¢) working
toward the kiln proper and against the hot

(IMije. 1) the hot gases passing {hrough the
lower L, and under and through the upper
chamber ', to an outlet or exhaust flue (not

ed of brick work and is nominally a clinker
hopper with a Inrge mechanically oscillating
shaker discharge device j (I'igs. 1 and 2) at
the base. .\ number of ports ne consisting

flue. The dischavge end of the lower con-

iron cylinder ¢ carried by two tires ¢' on
roller benvings of, which acts ns o bearing
for this end of the conveyer (sce scectionnl
cnd elevation Iig, 5). The kiln end of the

for the necessavy nir supply. The dischnrge
erable bulk and is Inarge cnough to clear any

The capacity of this chuimber is sufficient to

the walls. These ports, together with the
¢ kiln proper, and thereby forming a con- i

wormt to moderately cool condition. The

conveyers are worked by gear wheels ¢ and * discharge of the device 18 reguluted by the

of short iron pipes, ave bailt at jntervals in
dischiarge aperture m' form the entrances
is of sufficient mizo to pass clinker of consid-
clinker produced upder ordinary conditions:

enable the elinker to be discharged in a

o}
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soning or stnoking chmmber (1) is for the

that by menns of a perfornted ivon cylinder

80

86

90

96

seetions.  The bottom section 4 is construct-
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speed of the raw materinl feed and drier
conveyer, thereby keeping the level of ma-
terial‘in the kiln constant, '

n » wre 81X perpendiculne girder supports
upon which the sections 1 and 2 are carried
and the sections are built of substantial steel

~ shells lined with fire brick. In order to fa-

| 10

~ ber 2 with this further advantage,

cilitute the lining with refractory brick, the
shells are constructed conically as much as iy
possible, ‘the whole weight of the brick-

work being taken by the conical part of the

shell and In the case of the calcinin,._i cham-
that the

~ lower ring or rings of fire brick may be re-

15

placed without interfering with those above.

FFrom the principle of the kiln, previeusly

~ set forth, it will be obvious that considerable

advantage 18 gnined by working n number of

~ kilng in a battery. It will therefore be nee-

20 .
- working of the kiln to mention certain

oasury in dealing with the construction and

points common to a battery only.

~ mixed with p pro
20

30
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The raw miterial, either slurry, or pug, is
rtion of breeze, which

mixture i elevated, if necessary to a con-

veyer feeding the line of hoppers over the
'kilyn driers. qI'

"This conveyer has a capacity,
greater than that of the united hopper ex-
traction screws, A thus insuring a return
flow of the mixture to the breeze and slurr
mixer. By this arrangement, the hoppers,

which are only of comparatively small size,

are always kept full and the .feed of any

particular kiln may be increased or dimin-

1shed - without inconvenience., The extrac-

-~ tion screw A! is driven from the extended

40

4

shaftad® of the top drier conveyer and its

o 5p¢;ediﬂre ated by that of the drier. The
rier

shafts are driven through the gear
wheels ¢ from a small ‘motor, or a line of
shafting through a variable speed controller.
The drying chambers are constructed of
substantial iron the desi
the sectional diagram (Fig. 3). The top
part of the upper chamber is removable, .as

18 also the side of the bottom chamber, there-'
~ by givin
veyer bladés for repairs or adjustment. At.

nccess to the shafting and con-

- the discharge end of ‘the top conveyor, the

chamber is made with a shiding bottom /:

- the adjustment of which alters the distance

CBh
~ing. through the drier end, and worked by a
- convenien

- of conveynanco through both chgmbers. ‘The
slide bottom moves upon lcdges attuched to

the vertical sides of the lower chamber, and

18 adjusted by means of & screw rod k' pass-

hand wheel. The ends of the

~ chumhers are covered by. suitable iren plates

“or “ends” k* bolted Lo angle iron
- 60

. _ , nges
attached to and surrounding the drier. Lo
these plates are fixed learings

- veyer shafts, but the plate /z* at the kiln end

of the drier (Fig. ? only closes the top
chainber, Jeaving n clear passage from the

ments, which would grettl¥

being shown in

! for the con-

This cylinder ¢ is attuched {o the conveyer.

shafts as beforesaid by a spddder a? keyed to
the shafts as before use of which the pug is
worked forward in uniform ri_uceu previous

to being subjected to the rolling action of 70
the cylinder. In this chamber the remain-
ing moisture is further expelled, and the
thorough drying of the material completed.
Should this process take pluce too.rapidly,
the lumps or balls of material will tend to 75
burst asunder and break up into small frag-

_ restrict the
draft and regular running of the kiln. In
order to prevent this, a clear passage is
provided for the hot around thé ma- 80
terial as well as through it by empldying
on internal cylinder ¢ of subatmtu(}mfer-
forated iron depunding from the h a,

By this means, the body of material con-
tained by the iron cylinder is not subjected 5
to coxcessive heat, and by the time it is
admitted to the hot ghamber below it is in
condition to withstnyd the effects of a high
temperature, without the harmful efleat
nbove mentioned. I'rom the hood d inclog-* vo

igﬂ the discharge end of the cylinder, a lou%
r

or scraper 4! is fixed, its position’bain
sich, as to detach froin the asconding side o
the éylinder any plastic material which
should tend to adhere to its surface. As the 96
draft within the kiln and drier is induced
by suction, it would be detrimental to admit
nir at any point above -the burning zone and

as the rotary cylinder ¢ is situated. with a

.stationary structure at either end, an sir 100

passage at the junctions can not be avoided
and 1 order 'to exclude outside air from
these passages, the cylinder is completely in-
closed by a sheet :iron casing, d® connected
at one end to the kiln hood d and to the 1as.
drier end at the othér. .The bearing wheels?

o' upon which the cylinder ¢ revolveq are

also_inclosed by the casing d* but it 18 so

nrranged that tho spindles of these wheels
are carried by bearings fixed outside the 11«
?‘lﬂillg (sce I'ig. 5). The whole exterior sur-

ace of the drier and. casing is covered with
pucking of non-heat conducting properties.

- The seasoning or “ smnoking ” chamber (1)

‘which constitutes the upper part of the top 115

section ix so degjgned as to allow of ity en-
pacity being varied and for this purpose a
second perforated sleeve ¢ s telescopicall
mounted around the lower end of the cyl- |
inder ¢, adapted to be raised or lowered by 120

norewed rods g* engaging extensions ¢* and

operated by hand whoels {;‘. These vavin-
tions in size are mude at the expense of the
lower pre-heating chumber and the reason
for thus altering the capueity of both chnmn- 125
bers will be’apparent when the manipula-
tion of the kiln 1s bereinafter described.

'T'he shell of the rotary or clinkering cham-

_ _ “her () widens downward, parallel with its
G5 bottom conveyer ‘to the rotury eylinder c. | intorior surfuace, uy far as the -bottom ring 130
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of bricks. \{ this point the shell nnprows !

inward finishing: with a horizental flnnge.
The hottom vonrse of fire brieks ave there-
~ fore of more or less the same shape as the
last conrse in the pre-heating chamber andd
the weight of the refeactory
of being taken by the flange alone is tiuken
by the narrowed portion of the shell. As
this chamber revolves hetween stationary
10 bodies, it is necessary to prevent outsile air
~ from entering at the junctions. To accom-
~ plish this, a metal channel or canal o i1s ut-
tached to the top of the chamber 3 within
which a ﬂanFe ot depends frum the upper
stationary chamber 2. This channel or
~ canul o contains a low melting alloy or
~ some such suitable fluid, air being thercby
~ offectually excluded. A similar arrange-
~ ment is used at the lower end of the cham-
20 ber, but with the flange and canul situnted
- vice versa, b‘urmumlinf the shell at a suit-
able poiut 18 a strong horizontal flange p
to the top side of which is bolted » vel
spur wheel 2* while to the other side is
holted a tire p*. The chamber by means of
~ the tire is supported by bearing wheels 1
carried by brackets 4* attached to the steel
“uprights » (sco details in Figs. 6 and 7).
- 'Ihe rotation of the chamber upon these
- 30 wheels 1s accomplished by the engagement
~ of suitable bevel wheel #° gearing with the
‘spur wheel 2%, The revolution of the cham.
' slow and the best speed
~ c¢an onl scerta by practice, but it
35 is probable that an internal surface speed of
"~ about 4 ft. to 6 ft. per minute would be
~ suitable. R L
" The manipulation of the kiln is extremely
- simple and straightforward. This is due to
40 the fact that each of the different actions
~ which take golm:a under the process of calci-
nation csn be contrulled at any stage, inde-
pendently and as a whole with the greatest
I onse. As a rough example of the method
456 of working with' this kiln, assume the kiln
' running at its normal capacity but with
, ciinker obtuined from the clinzerin
S ?i) showing an effect of over vitrification
1

15

50 would immedintely incrense the speed of the
| kiln in accordance with the degree of over-
burning to be remedied.  This would have
the offeet of discharging the clinker and also
feeding the kiln at a greater speed, with the
result of u more rapid passa of material
through the burning vone. f: conjunction
with the ine
amoking and pre-heating chambers 1 and 2
 wonld by extending the perfornted eylinder

60 ¢ in the smoking chamber, be inerensed and
 yeduced respectively,  The enpacity of the

drying chambers d, b* mny also be reduced

by manipulating the slide bottom & of the

conveyer, with the result

65 loss of heat, as by these means the escaping

0one

'
1
|

lining instead

ue (o exeewive temperature. ‘The burner |

incrensed speed the size of the

of an immedinte | ment and hood and driven by

upon to nccomplish before their exit.

‘cining chamber

¢ §

rases would be much hotter owing to the
difference i the wor's they would be cnllet\l
corresponding effect would be produced in
the pre-heating chamber € us the material 70
entering from the seasoning chamber (1)
would be much less advanced toward the
completion of clinkering tlierefore requiring
more heat to bring it to the requisite tem-
perature within a given time. The effect
upon the clinkering zone "(3) would be
found in u very short time and steps could
be taken according to the degree of over-
burning to be rectified, to bring the kiln
agwin to its normal worl:ing rate. The rea-
son for taking overburning as an example
of kiln manipulation is that it is the least
to be desired, for the effects in the ultimate
cement from this cause are more often far-
reaching and active in character than are the
effects of light burning. - -

Light and under-burning would of gourse
be rectified by reversing the operations given
in the foregoing example, It would only .
be in severe cases of under or over-burning 90
that the coal supply would need to be varied,
at least to any extent, and with & kiln o
such consistency, variations of any descrip-
tion would only be slight in character and
rare in occurrence. -

Having now ﬁn,rticulsrly described 1y
said invention what I claim as new and Gs-
aire to secure by Letters Patent is:—

1. In a kiln, the combination, with & cal-
cining chamber and a cooling chamber ar- 100
ran one above the other, of a rotary -
clinkering chamber srrmged between t&-
said chambers, and driving mechanism for
revolving the said rotary chamber. B

2. In a kiln, the combination, with & cal-
and a cooling chamber ar-
ran one above the other, 6f a rotary
clinkering chamber arran between the
said chambers, air-tight Jomt members pro-
vided with tongues and grooves and ar-
ranged between the rotary chamber and the
said chambers. and driving mechanisin for
revolving the said rotary chamber. -

8. In a kiln, the combination, with a cal-
cining chambor, of an inlet hood for receiv-
ing the fucl and the material to be calcined,
suid hood beh(nlg provided with a telescopic
delivery cylinder which projects within ‘the
said-ch'mr{nr,‘ and means for adjusting the
length of the said telescopic cylinder. -

4. The combination, with a kiln provided
with an inlet hood for receiving the fuel and
the material to bhe calcined, of a horizontal
drying compartinent connected to the said
hood, & rotary spiral conveyer working in
the sutd compartment and operating to
the materinl into the hood, and a revoluble
drum interposed between the said compart-
the said con-

78
8¢
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128

veyer, - 150
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5. The combination, with a kiln provided | their effective length, and a second »otury
~with an inlet hood for receiving the fuel and | spiral coaveyer arranged in the second said
the materinl to be calcined, of & horizontal | compartment and feeding the material from
drying compartment connected to the said | it into the first said compartment. -
5 hood, a rotary spiral conveyei working in | In testimony whereof I, affix my signature, 15
the said compartment and operating to feed | in presence of two witnesses. o

the material into the hood, a second hori- | ROBERT JOHN NASII.
zonta) dryinr compartment arranged above | Witnesses: - '
the first said compartment, & slidable plate - Arnxrr W. Winsawr,
) between the said compartments for varying |  Syoney R. Tayron.
- .

Tl‘
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