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To atl whom it may concern ; the extendel drying trilin (; is revolved by 
le it known hit 1, Roisir Jo N N As it, it'ann of its coin't' in with, the lyr 'til 

'enient works clientist resiling at Mily lawi. 
Mitchellean, Gloucestershire, Englid, have 

- invented certain liew and 1st ful S. 
ments in C'encht-Kilns and I do hereby le: 
clare the following to full, clear, an 
exact descriptio; of the invention, suel, 
will enalle (5tler's skilled in the art ) which 
it appertains to lake a lid use the line. 
As is well known, eenient kilns as at 

present employed are chiefly of two types, 
viz., the continuous shaft liln, and the ro 
tary kiln, furthernors, the fuel economy (le 
rived from the use of the shaft kiln and the 
labor Having properti's of thi' I'tily kill 
are will uncleistial, is are also the litt ('ind 
at lish clvinitig's to either type. 
Now the object of the present inventiouis 

to provide a kiln which shall comine the 
St. derived from oil the known types of kill generally to " is icle it 

it, reeflicient kiln in in hit) trf?, 
In orler that this iwi'ition inny M. fully 

lin'er-tool, it will now be destribe with reference to the accompanyi is 'awings ii. 
wiel':-- 

Figure 1 is a vertical cross sittiol) if a 
kill constructed according to this inventipi. 
lig. 2 is a cross section on line in so (Fig. 
1). Figi, 3 to 7 are details hereinafter re. 
ferred to. 
The kiln is essentially of the vertical shaft 

type connected with a horizontal (lrying 
climber, nechanically operated. The alry 
ing chailor consists of one or noro covey 
ei's of the paddle blade type, () working 
toward the kill proper all against the hot 
gases issuing therefron. The conveye's aro 

40 arranged the love the other as shown in 
Fig. 3 which is a cross section oil line / 
(Fig. 1) the liot gases passing through the 
lower b, and titler and througll the hippi'i' 
chamber l', to an outlet or exhaustifline (not 
how) tuc d'af being produced by a slie. 
tion fan arranged in the part of the exhaust 
fluie. The discharge end of the lower cons 
yeyer is connected to a slightly converged 
iron cylinder a carried by two tires ('on " folkleivingo, which act. As a xering 
for this end of the conveyer (see sectional 
end elevation Fig. 5). The kill end of the 
EE is inclosed by a hood d fixed upon the kiln proper, and thereby forming a con 
nection with the dying chambers b, 5. The 
conveyers are workedly gear wheels c and 

ey'i' shift u'lirough a silei ti". The rizi' 
; it is shape of the conveyerblad's vary at in: 
tervals along the shaft and are so designed 
as to liest sit the condition of the material 
at any particular point along the line of 
conveyalee, The dirty of the revulving cyl. 
itler' is to for the half dried slurry or 

! still pig into 'on led limps, thereby facili 
tating the action of burning in the kiln. The 
kiln is provided with a hopper i for the main 
supply of fuel. This hopper is arranged di 
rectly. over the vertical portion of the kiln, 
In it is provided with a slidable door or 
feeding-il vice ". The vertical portion of 
the kili play it'livided into four stags.or parts, (1) sensoning or smoking, (2) calcin 
ing, (3) clinkering, (4) cooling. The sea 
soning or smoking chamber (1) is for the 
reception of the green interial from the 
trying chambers bl' and if, so constructed that by inenns of a perforated iron cylinder 
K the to gases are allowed to reach the 
alrier willion siljecting the body of green 

seasonel slurry to any great The 
caleining chamber (2) above, the clinkering 
zinc is where the expulsion of carbon di 
oxid is a lected, followed by the intense heat ing previ is to clinkering.' The clinkering 
zone () which is inhile to rotate, threby 
nullifying the tendency on the part of any 
semi-iolen clinker to adhere to its surface, 
is where combustion is completed, and vitri 
fication of the material tinkes place. Il the 
cooling clhanlber () at the base of the struc 
ture is where the hot clinkor is made to in 
part its heat to the air passing through it 
for coilbistion. 
The kill itself as shown is built of three 

sections. 
ed of brick work and is nominally a clinker 
hopper with a large mechanically oscillating 
shaker discharge device (IFigs. 1 and 2) at 
tle lone. A nimber of puts in consisting 
of short iron pipes, are lililt at intervals in 
tle walls. These ports together with the 
disclarge aperture n' form the entrances 
for the necessary air supply. The discharge 
is of siftient, it to bish link (fconsil crulle bulk and is large cuugh to clear any 
clinker producel under ordinary conditions: 
The capacity of this chainlber is sufficient to 
worn to moderately cool condition. The 
discharge of tie device is regulated by the 
enable the clinker to be discharged in a 
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speed of the raw material feed and drier This cylinder c is attuched to the conveye'. 
conveyer, thereby keeping the level of ina 
terial in the kiln constant. 

in are six perpendicular girle' stillport 
is upon which the sections 1 and 2 Arecairie 
and the sections are built of substantial steel 
shells lined with fire brick. In order to fa cilitate the lining with refractory brick, the 
shells are constructed conically as nucl as is 

10 possible, the whole weight of the brick 
work being taken by the conical part of the 
shell and A, the case of the clham 
ber 2 with this further advantage, that the 
lower ring or rings of fire bricknay be re 

15 placed without interfering with those above. 
From the principle of the kiln, previeiusly 

set forth, it will be obvious that coinsiderable 
advantage is gnined by working a number of 
kilns in a battery. It will therefore, be nec: 

2 E. in dealing with the construction an 
working of the kiln to mention certain 
points common to a battery only. 
The raymiterial, either flurry, or pug, is 

nixed with a proportion of breeze, which 
if necessary to a con 

veyer feeding the line of hoppers over the 
kiln driers. conveyer has a capacity, 
greater than that of the united hopper ex 
traction screws, h. thus insuring a return 

30 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 ind the feed of any 
particular kiln may be increased or dimini 

35 lished without inconvenience. The extrac 
tion screw his driven from the extended 
shafts of the top drier conveyer and its 
. is regulated by that of the drier. The 
rier shafts are driven through the gear 

40 wheels e from a small notor, or a line of 
shafting through a variable speed controller. 
The drying chambers are constructed of substantial iron tho design being shown in 
the sectional diagram (Fig. 3). The top 

45 part of the upper chamber is renovable, as 
is also the side of the bottom chamber, there 
ly giving access to the shafting and con 
voyer blades for repairs or adjustment. At. 
the discharge end of the topconveyor, the 

5 () chamber is mindo with a sliding bottom k. 
the ndjustment of which alters the distance 
of conveyance through both chmhers. The 
slide botton moves upon ledges attached to 
the vertieal sides of the lower chamber, and 

55 is adjusted by means of a screw rod k'pass 
ing, through the drier end, and worked by a 
convenient hand wheel. The ends of the chambers are covered by suitable iron plates 
or 'ends' k" bolted to angle iron finges 

60 attached to aid surrounding the drier. To 
these plates are fixed learings for the con 
veyer shafts, but the plate k at the kiln end 
of the drier (Fig. only closes the top 
chainber, lenving a clear passage from the 

(5 botton conveyor to the rotary cylinder c. interior Hurface, as far as the botton ring 

which constitutes the upper part of the 

W 

shafts is beforesaid by a spider, a keyed to 
the shafts as before use of which the pug is 
worked forward it uniforn R" 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 matrial completed. 
Should this process take place too rapidly, 
the lumps or balls of material will tend to 75 
burst asunder and break up into small f 
ments, which would greatly restrict the draft and regular running of the kiln. In 
order to prevent this, a clear passage is , 
provided for the hot gases around the ma- 80 
terial as well as through it by employing 
an internal cylindergy of substantial per 
forated iron depending from the h d. 
By this means, the body of material cont 
tained by the iron cylinder is not subjected 86. 
to excessive heat, ind by the time it is . 
admitted to the hot Qhamber below it is in a 
condition to withstand the effects of a high 
temperature, without the harmful effect 
love nicntioned. Iron the hood d inclos' 10 
ES the discharge end of the cylindler, a lon 
rol or scraper d is fixed, its position boin 
such, as to detach from the asconding side o 
the YE plastic material which 
should tend to adhere to its surface. As the 95. 
draft within the kiln and drier is induced 
by suction, it would be detrimental to admit air at any point above the burning zone and 
as the rotary cylinder a is situated with a 
stationary structure at either end, an air i00. 
passage at the junctions can not be avoided 
ind in 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 85. 
drier end at the other. The bearing wheels; 
o, upon, which the cylinder a revolya are 
also inclosed by the casing a but it is go. 
arranged that the spindles of these wheels 
are carried by bearings fixed outside the lif 
ES (see Fig. 5). The whole exterior sur ace of the drier and casing is covered with packing of non-heat conducting properties, 
The sensoning or "smoking" chamber 

op 15 
sectionis, so designed no low of its cal pacity being varied and for this purpoHtt 
second perforated sleeve 7 is telescopicall 
mounted around the lower end of the cyl inder, adapted to be rained or lowered by 120 fro g" enginging extensions ty' and 
operated by hand wheels R These varin 
tions in size are male at the expenFle of the 
lower pre-henting chanaher and the reason 
fur this altering the capticity of both chain- 2 
bers will be apparent wheti the innipuln 
tion of the killis hereinafter describe. The shell of the rotary or clinkering clam 
ber (3) widens downwird, parallel with its Of 
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some such suitable fluid air being thereby 
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of bricks. At this point the shell narrows : 
inward finishing with a horizontal ?lunge. } 
"I'll hot to 'I'-' i? fire bricks '' thirc. : 
fore of inor" or less the site shape its the 
last curse in the pre-hetting clai'i' all 
the weight of the refractory lining instead 
of being take by the flange alone is taken 
ly the narrowed portion of the shell. As 
this chamber revolves between stationary 
bodies, it is necessary to prevent outsicle air 
frn entering at the junctions. To accoln 
plish this, a netal channel or canal o is tit 
tached to the top of the chaniber 3 within 
which a flange to depends fruin the upper 
stationary chanaber 2. This channel or 
canal o contains a low melting alloy or 
effectually excluded. A similar arrange 
ment is used at the lower end of the chain 
ber, but with the flange and canal situated 
vice versa. Surrounding the shell at a sit 
able point is a stronglorizontal (g p 
to the top side of which is bolted a w 
spur wheel p" while to the other side is 
bolted a tire p". The chamber by means of the tire is kupported by bearing wheels 
carried by brickets i? attached to the stee 
Es n (ce details in Figh, G and 7). The rotation of the chamber upon these wheels is accomplished by the engagenent 

of suitable bevel wheel of gearing with the 
Ey's p'. There "blution of the cham bef is neceisarily slow, and the best speed 
can only be a certained by practice, but it 
is probable that an internal surface speed of 
allout 4 ft. to 0 ft. per minute would be 
suitable. 
The manipulation of the kiln is extremely 

simple and straightforward. This is due to 
the fact that each of the different actions 
which take plnce under the process of calci 
nation can be controlled at any stage, inde 
endently and Risa whole with the greatest 
take. As a rough example of the method 
of working with this kilh, assume the kiln 
running at its normal capacity but with 
ciinker obtained from the clinkering zone 
(8) showing an effect of over vitrification 
cle to excisive temperature. The burner 
will illiedlintly illerense the speed of the 
lili in ax'o'clic with the legree of over 
lirning to be renellied. This would have 
the effect of discharging the clinker and also 
feeding the kiln at a greater speed, with the result of a nore rapid R of materii 
through the burning zone. In gonjunction 
with the increased speed the size of the snoking and pre-healing climbers 1 and 2 wildly extendling the perforatel cylinder 
ty' in the smoking chailer, be increased and 
reluced respectively. "I'he 'pitity of the 
lying chailers ol, lbnay also be relieved 
by minnipulating the slide botton k of the 
conveyer, with the result of an immediate 
luss of heat, as by these means the escaping 

gases would be natich hotter owing to the 
lifference in the wo they would be callel 
upon to complish before their exit. A corresponding effect would be produced in 
the pre-heating chainber 2 as the laterial 
entering from the sea?oning chamber (1) 
wotill much less advanced toward the 
completion of clinkering thierefore requiring 
more heat to bring it to the requisite ten 
perature within a given time. The effect 
pon the clinkering zone (3) would be 
found in a very short time and steps could 
be taken according to the degree of oyer 
burning to be rectified to bring the kiln 
again to its normal working rate. The reas 
son for taking overburning as an example 
of kiln manipulation isthit, it is the leist 
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 th burning. 

Light and under-burning would of ourse 
be rectified by reversing the "it given in the foregoing example. It 
be in severe cases of under or over-burnin 
that the coal supply would need to be vari 
at least to any extent, and with a kilno 
such consistency, variations of any descrip. 
tion would only be flight in character and 
are occurrence 
Having now particularly described any 

said invention what claim as new and d. 
rare to recure by Letters Patent is:- 

1. ln kiln, the combination, with a cal cining chamber and a cooling chamber ar 
clinkering chamber arranged between tr 
said chambers, and driving mechanism for 
revolving the said rotary chamber. 

2. In a kiln, the combination, with a cal 
cining, chamber and a cooling chamber ar 
A. one above the other, of a rotary clinkering chamber ranged between the 

said chambers, air-tight joint members pro 
vided with tongues and grooves and are 
ranged between the rotary chamber and the 
said chambers, and drivin revolving the said rotary climber. 

8. In kiln, the combination, with a cal cining chainbor. of an inlet hool for receive 
in Refuel animaterial to calcinel, 
said hood being provided with a telescopics. 
delivery cylinder which projects within the 
said ch r, and means for adjusting the 
length of the aid telescopic cylinder, 
4. The combination, with a kiln provided with an inlethod for receiving the fuel and 

the material to be calcined, of a horizontal lying compartinent connected to the said 
hol, rotary spiral conveyer working in 
the sail compartinent and operating to 
the matrial into the hood, and a revoluble 
drum interposed between the aid compart 
ment nint hood and driven by the said cor 
veyer. 
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5. The combination, with a kiln provided their effective length, and a second rotary 
with an inlet hood for receiving the fuel and spiral conveyer arranged in the second said 
the material to be calcined on horizontal compartnet and feeding the material from drying compartment connected to the said it into the first said compartment. 

5 hood, a rotary spiral conveyes . in In testimony whereof I, affix my signature, 15 
the said compartment and operating to feed in presence of two witnesses. 
the material into the hood, a second hori- ROBERT JOHN NAS I. 
zontal drying compartment arranged above Witnesses: 
the first said compartment, a hilidiable plate Alack W. WNBAII, 

) list we'll the said compartments for varying SYDNEY R. TAYLort. 
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