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FULLER-DRACCO GLASS 
CLOTH FILTERS FOR THE 
CEMENT INDUSTRY 

'. 

* For completely dust-free cement production both ki lns and cl in ker coolers should have Fulle r-

Draceo Glass-Bag filters. 

* Fuller-Draceo Glass-Bag filters assure vir tually 100"" dust coll ection from hot gases . 

* Glass bags withstand continuous temperatures of up to 550 F. 

* Reverse air and sonic cleaning prolong bag life . 

* Bag-houses can be designed for vacu um or pressure operat ion and for any capacity . 

* The largest suction type Glass Cloth Collector in the world is a Draceo installation handling 350,000 

c.Lm . dry process ki ln gas . 

Glass cloth gas cleaning has proved the most effec­
tive means of trapping hot dust in cement plants and 
Fuller 's extensive experience in designing and 
developing Glass-Bag Dust Collectors for many 
applications makes us best qual ified to build your next 
coll ecting system. 
Fuller-Draceo Glass-Bag dust collectors operate at 
intake temperatures of up to 550 F without pre­
coo ling and we can offer a variety of bag cleaning 
techniques to suit your operating requirements. 
Bag-houses are tailor-made to suit indi vidual 
ap plications and cost requirements . The gla~s bags 
inco rporate Fulle r 's modern fabricating ted;Jl iq ue. 
to ensure maximum service life . . 
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The comprehensive range of grinding media supplied by us and our unique 
experience in the cement industry in practically every country of the 
world enable us to give expert advice and to supply a type of 
grinding media that will provide the answer to any grinding problem. 

H E L I PE BS LTD PNONf:GLOUCESTH61402 
GRAMS: HOlPERS. GlOUmlt~ 

PREMIER WORKS 

GLOUCESTER 
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POLYSIUS 

engineers 

advise you 

to choose 

The correct kiln 

POL YSIUS GMBH 
4723 Neubeckum, 
W est Germany. 
Telefon: (02525) 711 
Telecramme : Polysius Neubeckum 
Telex : 0892 893 

Long kiln for wet and dry process 

for every raw material 
LEPOL kiln with preheater for granulated and smail-s ize material 

POLYSIUS LTD . 
London R oad, 
A scot, Berks. 
Telephone : Winkfield Rov 1011 
C:.bles : Polysius Ascot 
Telex : 8-4102 

POLYSIUS S.A.R.L . 
13 R ue A uber, 
Paris I X e( F rankreich ),Fran ce 
Tel: Paris- Richelieu 87 49 
Telegrammes: Polysius Paris 
Telex : 21602 
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This broom lasts 
5 times longer 

THE NEW JARRATT WITH WEBRONZE FILLING 
It 's a tough brush th e new J arratt with the W ebro nz e fi llin g. W ebronze­
a polypropylene , designed to res ist abrasion- to give five times the wear of 
natural fi bres and to really sw eep deep-sh ifts all the dirt-quickly. 
W eb ronze -the fill in g un affected by c limati c conditi o ns, easy to clean, 
c logging matter fa ll s away in wat e r. 

COMPARE THE PRICE ~ 102'6 PER DOZ. 
,. ORDER NOW 

JARRATT 

Less factor discount . 
Qu antity discounts on a pplication. 

Ref : 13 W . B. , 13" double stave hole 
stock, 16 x 5 Kn ots . 

BRUSHES 
WEBB JARRATI & CO. LTD., TOWNSEND ROAD, CHESHAM, BUCKS. TELEPHONE : 2181 



\O\' E)I BEH J !)(j(j 

"VV~ER.E"V"ER. 

~IG~ 

TE1W:PER..A... T"U"R.ES 
.A...R.E ESSEN"TI.A...L 

FOR. IN"~"u"STR. "Y" • • 0 

STEI~~ 
are renowned in more than 
60 countries for quality 
and performance. 
JOHN G. STEIN & CO. LTD. 
SUPPLY A COMPLETE 
RANGE OF FIREBRICKS 
HIGH ALUMINA AND 
BASIC BRICKS, ALSO 
REFRACTORY CEMENTS 
PLASTICS & CONCRETES. 
Our Technica l Ser vices arp 
available to !lOlL on a ll 
refractory problems. 
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JOHN G. STEIN & CO. LTD., BONNYBRIDGE. SCOTLAND . Tel: Banknock 255 (4 lines) 361 & 362. 
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FOR BALL AND 
TUBE MILLS 

IN HIGH 
CARBON 
OR CHROME 
STEEL 
from 

1" - 6" Diameter 

DESIGNED TO GRIND FASTER. 
LAST LONGER. NEVER BREAK. 
NEVER LOSE SHAPE. 
ALL HAND FORGED. 

ALSO FINE HAND 
FORGED TOOLS FOR 
QUARRY AND MINE. 

CENTRAL HAMMER WORKS, ACRES HILL LANE, POOLE ROAD, 
DARNALL, SHEFFIELD 9. Tel : Sheffield 49663/4 Gmms: 49663/4 

DELO (ENGINEERS) LTD. 

ROTARY 
DISC FEEDER 

British Patent No . 769603 

for controlled, infinitely-variable volumetric­
measurements to close limits of many kinds of 

crushed and ground materials such as cement 
raw material , limestone, gypsum , coal, etc. 

• Operates safely. 
• Handles highly hygroscopic and sticky 

materials. 
• Offers immediate response to automatic 

regulation. 
• 15 airtight and therefore suitable for use in 

grinding installations operating ullder 
vacuum or pressure conditions. 

138 Borough High Street 
LONDON, S.E.I. Tel: Hop 0085/6 
Telegrams: OLEO, LONDON, S.E.I 

Also Drying Fu rnaces , Disc 

Gra nulators , Pneumatic Conveyors 
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the cement industry 
relies on 

FIVES LILLE-CAIL 
7 RUE MONTALIVET PARIS 8 ' - ANJ. 22.01, 32.40 

SA G - Parilo • 25~1 . 

P ,IG E ix 

M a tosin hos Cem ent Factory 
(Brazil) 
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You are invited to take advantage of our world-wide 
experience by consulting us regarding any problem 
connected with the manufacture of cement. 

F.L.SMIDTH & CO.LTD. 
lOS PICCADILLY, LONDON, W.I 

Telephone: Grosvenor 4100 Telegrams and cables: Folasmidth London 

it 
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Large Vertical Cement Kilns. 
THE following is a translation of a paper presented by E. G. LOESCHE at the 
Conference of the Verein Deutscher Zementwerke which was held in Germany 
in February last. 

SEVERAL papers have been published on the technology of vertical kilns used in 
the manufacture of cement , and a distinction is usually drawn between the " con­
ventional .. and the" black meal " processes. There are fundamental papers by 
Spohn in which he explains the di ffe rence between the two processes, discusses 
the burning process and on the strength of experience, provides guidance con­
cerning the operation of such kilns. Narj es has provided data of general validity 
defining the processes occurring in the vertical kiln. The present report is based on 
these sources and earlier papers, and reviews the current stage of development of 
vertical kilns, and refers in particular to experience gained with large vertical 
kilns. 

The reason given for the fact that vertical kilns are not used in the German 
cement industry as extensively as at the beginning of the 1 9 5 0 'S, is the need for 
larger units, the desire to obtain maximum output per man, and the critically 
high price of fuel. There may be some truth in these contentions in Germany 
where the greatest distance (from a construction site) to the nearest cement works 
is about 75 miles. In other countries, conditions may be different. A developing 
industrial area which, in a country where transport conditions are unfavourable, 
is far distant from the nearest cement works, has justification for the estab­
lishment of a local cement works. If the local daily demand is no greater than 
200 or 300 tons and if fuel supplies favour the use of vertical kilns, it may be 
better to inst all a new vertical kiln with the advantage of lower investment costs. 
However, there is a limit up to which the installation of a vertical kiln is justified 
and above which it is more advantageous to install a rotary kiln. Vertical and 

B 
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Fig. 1. 

rotary kilns have never been in competition, and compete even less today. Vertical 
kilns are now being operated in collaboration with rotary kilns to provide increased 
capacity. 

To define the limit, the lower capital cost of vertical kilns will not be taken 
into account; only interest and amortisation charges are included in the production 
costs, which alone affect the choice. Additionally, the potential development 
of the works over a period of at least t en years must be considered. Considerations 
may be in favour of a vertical kiln at first but the final decision may be in favour 
of a rotary kiln because the expected expansion of output may be so rapid that an 
initial installation of two vertical kilns might resl1lt, within five or six years, in an 
installation of seven or eight vertical kilns on the same site. In such circum­
stances a rotary kiln should be installed initially and another would be added a 
few years later. So rapid and considerahle a demand for cement would not arise, 
however, in territories of emerging industrial development . 

Investigation shows that production costs are less affected by the rates of 
wages than is generally believed. In countries with low wage-levels, one vertical 
kiln may be left in the care of a single operator, whereas in a highly developed 
industrial country an expert operator could look after two or more kilns. If 
production costs are compared on the basis of Central European wages and of 
uniform fu el costs (taking into account the slightly higher heat consumption 
of vertical kilns using raw materials other than natural marl) , and if an allowance 
is made for amortisation, interest, maintenance and the finer grinding of raw 
material (necessary in the vertical-kiln process to give clinke, of suitable quality), 
and if it is borne in mind that the entire installation, apart from the kiln, must be 
the same, the conclusion is reached that a works with an output of up to 600 tons 
per day could best be equipped with two vertical kilns, provided that double this 
output is unlikely to be needed within ten years. 

The foregoing is a normal case, but in many instances other considerations 
have to be taken into account . Where, as in Spain, anthracite is the only native 
fuel, the decision is likely to be in favour of vertical kilns even fOT outputs larger 
than 600 tons per day. If a new cement works is to be erected near to an oil 
refinery, the availability of petrol-coke may iustify economically the installation 
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of a vertical kiln having an output lower than 300 tons per day. 
Investment cost s critically influence the decision as t o which t ype of kiln to 

inst al!. In the case of a vertical kiln with a daily output of 300 tons, the cost of the 
complete mechanical and electrical equipment and buildings, and including an 
electrostatic precipitator installed and ready for operation is between 20 and 25 
DM. per t on per annum. 

On the strength of experience reported later, calculations can be based on 
an output of 300 tons per day. 

In some vertical-kiln works in Spain (Fig. I), on the basis oi experience with an 
Austrian installation operating on the" black meal " process, the kilns have a 
diameter of 2'4 m. in the sintering zone and 2·6 m. at the grate section. On 
average, the output is 180 tons per day with peaks of up to 200 tons. Anthracite, 
limestone, clay and additives are proportioned by means of belt weigh-feeders 
and are fed to a " Loesche" mill and pulverised. The fineness is 6·8 per cent . 
residue on DIN 0'09 sieve. Cement quality is high because of the concentration 
on correct preparation of the feed. 

In another plant in Spain (Fig. 2). four vertical kilns have been in operation 
for almost a year and embody several significant modifications in comparison 
with earlier kilns. In principle, they are similar t o the kiln of 2·4-m. diameter 
but the shaft has a diameter of 3 m. in the sinter zone and is 10 m. high . The 
modifications are not in the kilns only. There is, in addition to a " Loesche .. 
mill having an output of 80 tons of raw meal per hour, a smaller mill of the same 
design for pulverising coal. This grinds the very hard and abrasive Spanish 
anthracite to optimum fineness. Raw meal and pulverised coal are then propor­
tioned in automatic weighers and are fed to the homogenising plant. The raw 
meal, comprising limestone and clay, is pulverised separately and is separately 
homogenised . It is conveyed to the kiln alongside the black meal by means of 
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rubber-belt bucket-elevators 37 m. high. The power consumption of the bucket­
elevator controls the raw meal discharge valve of the storage hopper. Two 
drag-link conveyors transport the two raw meals to the kiln house. At the side 
of the four kilns, there are two drag-link conveyors each with an overflow from 
which black meal and white meal respectively are drawn by a rubber-belt feeder. 
Overflow from the drag-link conveyors is returned to the storage silos. 

The belt-feeders are each connect ed to a wat er pump and their speed can be 
varied . The black meal is fed t o a disc pelletiser from which the pellets drop into a 
pellet ising drum in which the white meal is added and which forms a shell around 
the pellet s of black meal. The pellet s then pass t o the kiln via a rot ary chute 

Fig. 4 . 
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TABLE I.-OPERATING DATA FOR 3-M. VERTICAL CEMENT KILNS. 

\ 

Cement Works Cement Works 
Item M H Units 

------------ ---
Diameter at t op of cone .. 3'50 3'50 m. 
Height of shell 10'00 8·80 m. 
Height of cone 1'50 1 '50 m . 
Diameter of pellets 12 to 16 15 to 30 mm. 
Moisture content of pellets 13 16 per cent. 
Thickness of brick lining 0·85 0'95 m. 
Quantity of air (at normal 

pressure) 15.000 cu. m. per 
hour 

Eiln resistance 1.700 1.800 I mm . WG 
Temperature of waste gas 80 135 Deg. C. 
Temperature of clinker 100 130 Deg. C. 
Type of fue l Anthracite Petrol-coke 
Calorific va lue of fuel 5.350 7.900 K cal. per 

kg. 
Percentage of ash 27 Per cent. 
Specific heat consumption 920 1.000 K cal. per 

kg. 
Average output 280 265 Tonnes per 

: day 
Peak output 3 15 I Limited by feed Tonnes per 

day 

which is hydraulically operated; a programming mechanism, which is adjustable 
permits a " carpet " to be deposited on the surface of the pellets in the kiln or a 
more-or-less steeply inclined crater to be formed as required. Moreover, the chute 
can discharge at any position required on the pellets in the kiln . Quantities of 
pellet feed and the raw meal are controlled according to the waste-gas temperature, 
but a change over to constant raw-meal feed can be made, in which case the air 
supply is adjustable. The latter can be effected because air is supplied by three 
equally large rotary piston blowers each having a maximum capacity of 6,000 
cu. m. per hour, one of which can be varied in speed between 20 and 100 per cent., 
so that almost any desired quantity of air can be obtained. 

The number of revolutions of the grate can be varied between 1'5 and 9 per 
hour. Below the grate, there are the collecting tray, as in a 2·4-m. kiln , and the 
discharge cone into which air is introduced tangentially. The central shaft is 
supported by a gear (Fig. 3) which has a transmission ratio of I : 6,500; it is 
designed to a maximum torque of 50,000 m.-kg. and is driven by a lo-h.p. motor. 
The clinker is discharged via bucket-type hydraulically-operated air-lock dis­
charge gates (Fig. 4) . 

No dust collector has yet been installed at this works (the M works) but space 
is provided in the kiln house for a common electrostatic precipitator for all the 
kilns. 

Another works now being built in Spain is to be equipped with an electrostatic 
precipitator from the start. The works shown in Fig. I was subsequently equipped 
with such equipment. Dry electrostatic precipitators are provided in all cases, 
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Diameter of I 
Kiln at Sin- i 
tering Zone 

I m . 
-

1-25 
1 '40 

1·60 

1'80 
2'00 

2 ' 24 

(NO) 
2'50 

2·80 

(3'00) 
3 ' 20 

3'60 

4'00 

CEMENT AND LIME MANUF ACTUHE 

TABLE n.-DATA FOR VERTICAL CEMENT KILNS. 

(Data given in bold type relate to existing kilns.) 

Height Cross-sectional Output of 
of Kiln Area at Sintering Clinker 

m. Zone tonnes per day 
sq. m. 

l'\OVEMBER H)GG 

Reference 
t o 

Cement 
Works 

--------

4'00 1'22 50 I R 
4 ' 5 0 1'54 63 -
yoo 2'00 80 -
5·60 2·54 100 A 
6'30 3'15 

I 
125 -

7 ' 10 3'95 160 I -

(8'00) (4,50) (180) B, P, C, J, V, W 
8'00 4'5 0 200 

I 
-

9'00 6 ' 5 0 250 -
(10·00) (7'10) (280) I M,H 
10'00 8 '00 3 20 -
II ' 20 10'00 4 00 I -
12'50 12'50 5 00 

I 
-

and the temperature of the waste gas is so adjusted that no condensation can 
occur. 

Table I contains technical data relating to the two works in which kilns of the 
type described have been installed. In these installations, the diameter of the kiln , 
and the discharge gates are identical. At the M works, where four kilns are in 
operation, the kiln column is a little higher than at the H works, in which two 
kilns are in operation, but the kiln-feed system is still inadequate. The present 
large kilns occupy a site previously occupied by two kilns of 2'4m diameter. How­
ever, the feed system and the pelletising pans were not enlarged. Separate 
grinding of anthracite at the M works can only have a beneficial effect on output 
if such grinding can increase the reactivity of the fuel. If this is not the case, 
intergrinding of the raw materials and the fuel is to be preferred. 

Results obtained with these kilns prove that the output increases in direct 
proportion to the increase in the area of the sinter zone. Air distribution is as 
good as with smaller kilns, and the quality of the clinker is at least as high. The 
pressure-drop in the kiln is as expected. There is reason to believe that a further 
increase of the sizes of vertical kilns should be advantageous. 

Records of 3-m. kilns in operation and having a standard output of 280 tons 
per day, allow a type series to be established for vertical kilns. In order to reduce 
the different dimensions to a common denominator, it is assumed that what 
dictates kiln output is the diameter of the cross-section. Since, so far, it is intended 
to build kilns of circular cross-section, the diameter of the sinter zone will he 
considered as the basis, for the sake of simplicity. Larger pellets are used with 
increasing size of kiln, so that the pellet diameter varies with the kiln diameter. 
What is aimed at is pellets of 13-mm. diameter, with undersize and oversize 
exceeding as little as possible the IO-mm. minimum and 16-mm. maximum limits. 
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It can then be assumed that the resistance or a bed of pellets to a quantity of air, 
having a linear relation to the feed quantity or the cross-section, remains constant 
with the exception of the edge factor and the kiln height. Further, calculation is 
based on a uniform bulk density of I : I in the sinter zone, so that the velocity at 
which the pellets descend in the kiln is 25 mm. per minute, that is, 1·5 m. per hour, 
which is equal to an output of 40 tons per day per sq. m. of cross-section. Further, 
let it be assumed that the theoretical quantity of heat, the waste gas temperature, 
the clinker heat, the thickness of the brickwork, and the reactivity of the fuel are 
constant . If one or the other of these factors is not constant, there will, of course, 
be deviations from the standard capacity as defined, the assumption being that 
only a given quantity of fuel can be utilised in the sinter zone of given cross­
section, so that , for example, higher heat losses must result in reduced output 
and heat savings in increased output. 

The data in Table II is concerned, not so much with absolute values, as with 
the relation between them and with the attempt to attain a suitable method of 
calculation for larger vertical kilns developed empirically. 

The smallest known kiln for industrial operation has a diameter of 1·25 m. 
that is a cross-sectional area of 1·23 sq. m. It did not quite attain the theoretical 
output of 50 tons per day because it was fed, not by means of a disc pelletiser, 
but by means of a screw-conveyor and suffered from difficult fuel conditions. 
The output obtained with this kiln, converted to the proper size of pellet , would 
amount to 50 tons per day. 

Kilns of 1·8 m. diameter have been built but all deviate in some way from 
traditional designs. Nevertheless, the results obtained confirm the theory accord­
ing to which a kiln of this size should have an output of 100 tons per day; these 
kilns were, however, exceptions. The standard kiln at all the works examined 
has a diameter of 2·4 m., the standard rated capacity of a kiln of this kind being 
180 tons per day. Considerable experience has been gained with these kilns. 
The results obtained with black-meal kilns in three works by the Verein 
Deutscher Zementwerke have been studied. Previous trials with kilns of slightly 
different diameters have produced no new results. For experimental purposes, 
a kiln was lined with brickwork to provide diameters of 2·6 m. in the sintering 
zone and 2·8 m. at the grate, but the results did not confirm the theory. Because 
the kiln discharge became irregular, the brick lining was altered again to give 
diameters of 2·4 m. and 2·6 m. Before World War II, a few isolated kilns up to 
2·8 m. and 3 m. diameter were built, but they proved difficult to control mainly 
because of the inadequate design of the discharge gear, because they were erected 
in series with smaller kilns, and because neither feed nor other equipment was 
designed for higher outputs. Results obtained with the 3-m. kilns now confirm 
the theory. 

With modern kilns , it can be assumed that the cross-sectional area of the 
sintering rone dictates the output. This applies to kilns from 1·25 m. diameter 
(1·2 sq. m .) up to 3 m . diameter (7.1 sq. m.), that is a range of about I to 6. It 
can therefore be assumed that the rule will continue to apply. The data in 
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Table II indicates what is contemplated, and shows that the very kilns for which 
comparable results are available do not fit into a standard range of sizes. Con­
sequently, the next stage would seem to be the installation of a 3·2-m. kiln having 
a rated capacity of 320 tons per day. This should b~ possible because the out­
put for which the 3-m. kiln was designed has been confirmed in practice. This 
means also that elements of proven design could be used. The next stage would 
be a 3·6-m. diameter kiln for a capacity of 400 tons per day in which such elements 
should again be incorporated . The grate of the 2·4-m. kiln could be used 
(Fig. 5), surrounded by a concave rim which could rotate at different speeds 
either in the same or the opposite direct ion to the grate so that it would be 
possible to discharge clinker separately from the centre or the periphery. This 
new design of grate would admittedly be novel in a cement vertical kiln but, 
subjec t to certain modifica tions, it could be similar to grates in some gas-producer 
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plants. To avoid the kiln-discharge arrangements from occupying too much 
space vertically, horiwntal duplex discharge gates could be provided, this having 
the additional advantage that a proven design could be utilised, and thus ensur­
ing the proper operation of the most important component, that is, the discharge 
gear. Consequently, air distribution and uniform descent of the clinker in the 
kiln would be assured. Feeding a kiln of this kind would be carried out through 
a rotary chute which has proved itself in the 3-m. kiln. The building of a 3·6-m. 
kiln with an output of 400 tons per day can, therefore, be confidently under­
taken. 

A 4-m. kiln with soo-tons daily output remains a development target for the 
time being, and no larger kiln is being planned at present. 

Oil-fired Kilns. 
Development of oil-fired vertical cement kilns has made no major progress 

to date , the greatest difficulty being to distribute temperature uniformly. A 
proposal made by Behringer may provide a solution. Experiments with oil­
impregnated pellets are to be continued. Fig. 6 shows a small experimental 
oil-fired vertical kiln having a diameter of Boo mm. The oil burners are arranged 
tangentially around the outside . It can be assumed that larger kilns of this type 
can be built, but no attempt has yet been made. 

Kiln Char~e. 
It is essential that larger vertical kilns must produce cer.1ent of competitive 

quality, the major requirement for this being careful preparation of the charge 
of raw meal. Excepting natural maris, meal for a vertical kiln must generally 
be finely pulverised, experience having shown that it should be ground to a 
fineness such that there is not more than an B-per cent. residue on DIN 0'09 
sieve. Independently of size, vertical kilns are sensitive to fluctuations in the 
quality of the limestone and the dynamic composition of the raw material. 

Uniform feeding of pellets is also important, and greater expenditure on feeding 
devices, equipment for the accurate dosage of water, and the like has been proved 
to be essential. If the kiln is fed with pellets of uniform size and composition, 
it will give optimum output, and manual labour will be reduced to a minimum. 
The stage has not yet been reached at which a vertical kiln can be operated 
for an extended period of time without supervision , but investigation of this 
aspect is proceeding. 

Summary. 
Vertical cement kilns having daily outputs of up to 300 tons have proved 

themselves, and are suitable for all kinds of raw materials, but depend on the use 
of solid fuels having a low volatile content, such as coke, anthracite or petrol­
coke. Oil-fired vertical kilns are being developed. Larger vertical kilns having 
daily outputs up to 400 tons are under construction. 

The foregoing is based on a translation of Mr. E. G. Loesche's paper made 
by MR. S. R. DEVLIN, of Delo (Engineers) Ltd . 
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Lime and Lime Manufacture. 
FOR an industry like the limestone and lime industry , having such an enormous 
output of a material having countless uses, there is a surprising dearth of litera­
ture. In the past forty years or so, there have been only three principal reference 
books, namely, " Cements, Limes, and Plasters" by E . C. Eckels, A. B. Searle's 
" Limestone and its Products," and N. V. S. Knibbs's " Lime and Magnesia." 
Tremendous changes in nearly all phases of these industries have occurred during 
the intervening period and , doubtless, further changes will continue to occur. 

There should be, therefore, a special welcome for the new comprehensive book, 
entitled" ChemistlY and Technology of Lime and Limestone," by Robert S. 
Boynton , from the foreword of which the statements in the opening paragraph 
of this review are summarised . 

The principal contents of the book embrace a brief history of the lime industry, 
the geological formation and physical and chemical properties of limestone and 
lime, and the exploration , extraction and processing of limestone. Most of the 
many uses of the limestone and lime in the metallurgical industries, in agriculture 
and in the construction and civil engineering indust ries are considered in separate 
chapters for each material. Considera tion of the manufacture of lime is preceded 
by a chapter on the theory of calcination , and followed by chapters, on the theory 
and methods of hydration . In the last two chapters, economic factors relating to 
the lime and limestone industries (mainly in the U.S.A. ) and analytical testing of 
these basic and derived materials are considered. Various tables of chemical dat a 
are given in appendices. 

New Developments in Lime Kilns. 
One of the interesting sections of the book under review is that dealing with 

modern developments in the calcination of limestone. The following is a precis 
of this section , which should be referrred to for fuller det ails, illust rations, and 
bibliographical references. 

A development since World War II for calcining very small stone is the " F luo­
Solids" kiln, which is a lso called a " reactor " and which is divided into three or 
fi ve compartments comprising a calcinating section , a cooling section and from 
one t o three prehea ting sections. The particles of fine kiln-feed are calcined while 
maintained in dense suspension produced by the emission of low-pressure air and 
combustion gases, this light fine material being f1uidised in the preheating and 
calcining zones. These kilns, which can be operated at lower temperatures than 
conventional kilns because of the fineness of the stone, have productive capacities 
genera lly of from 100 to 125 tons per day, but a 200-ton unit went into operation 
in 1964. The quicklime p roduced is the most highly reactive of any commercial 
lime. T he main deterrent to more extensive use of this type of kiln is the cost of 
obtaining the meticulously finely classified kiln feed but, with soft limestone, it 
may provide the most practical or even the only solution . 

An en tirely new concept of calcination is the " Calcimatic " kiln, the features 
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of which are a large circular refractory hearth operating at speeds from 35 to 200 

min . per revolution. The hearth is divided into heating wnes, and precise tempera­
tures can be maintained uniformly in the different wnes. This characteristic, 
coupled with the adjustable speed of the hearth, enables the time of calcination 
to be controlled to suit stone of diverse sizes and of varying qualities. The first 
commercial kiln of this type uses stone ranging from! in. to 4 in. in size, the hearth 
having an external diameter of 55 ft. 6 in. This completely automated kiln is 
claimed to produce 100 to 125 tons per day. It appears that kilns of this type 
provide the greatest flexibility in operation. 

Two other post-war kilns of novel design are the "Ellernan " kiln and the 
" Corson" vibratory inclined kiln. Both probably require the lowest average 
capital investment of any modern kiln for a given capacity. The" Ellernan " 
kiln comprises a rectangular calcining chamber with horiwntal tunnel beams. 
Heat is generated in an adjacent fire-box with oil or gas. Plants of productive 
capacity as low as 6 to IS tons per day have been operated. 

Information on the operation of the latest of the post-war kilns, the " Corson," 
is incomplete as it is still in the development stage. Its capacity and capital cost 
is greater than the "Ellernan" kiln. The Spencer & Priest kilns, which are of British 
design , operate on producer gas and are vertical kilns with special proprietary 
features. A Hungarian kiln developed in the period 1955 to 1960 is also of the 
producer-gas type. In Czechoslovakia and elsewhere, new plants have been 
installed with this Hungarian kiln , the basic fuel for which is low-grade cheap 
brown bituminous coal or lignite burnt in a gas producer. The kilns have a daily 
capacity of So to 100 tons. 

Two other European kilns, which may have possible impact in the future, are 
the German "Fellner & Ziegler " rotary kiln, and an Austrian high-capacity 
vertical kiln . The latter features dual and triple calcining and/or preheating wnes 
within a large vertical shaft and claims to be of very high thermal efficiency. 
Another new German kiln, the" Heiligstaedt," is a combination of a rotary and 
vertical kiln and comprises Azbe's terminal calciner; calcination is completed in a 
small vertical kiln at the discharge end of the rotary section. A new American 
vertical kiln of bizarre design has a doughnut-shaped cross-section, with an air­
cooled vertical shaft in the centre. The capacity is 100 tons per day. 

British Oil -fired Shaft Kilns for Lime. 
IN an article entitled" Oil-fired Lime Shaft Kilns in Great Britain," by D. H. 
Anson and I. F. Kimberley, which was published in a recent number of " Cement, 
Lime & Gravel," and is based on a paper presented at the International Sym­
posium on Lime held in Berlin in September 1965 , the authors give a practical 
account of the progress made during the five years since oil-fired shaft kilns were 
introduced into the British lime industry. Kilns of two designs have proved 
satisfactory in practice. One is the so-ton Swedish " Esbjornsson " kiln using 
"Urquhart" gasifier. The other is West's kiln using the Catagas system. These plants 
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are described, kiln performance data are given, and the pattern of the industry 
is discussed briefly in relation to the changing requirements for lime. The authors 
conclude that the designs currently available will meet the requirements for the 
immediate future, that solid fuel will gradually be replaced by oil, that it is 
unlikely that other hydrocarbon feedstocks will become available, and that a 
continued use of heavy fuel oil is foreseeable. 

Revised Standard for Buildin~ Limes. 
B.S. 890 (I966), " Specification for Building Limes," was published recently and 
has been revised to bring it into line with current practice and to incorporate 
improvements resulting from experience. The four main sections of the Standard 
are: General, Hydrated lime, Quicklime and Lime putty. Simplification has re­
sulted from the elimination of a type of lime with less stringent requirements (the 
previous Class B) which, owing to general improvements by the industry, is no 
longer necessary. Requirements are included for types of lime made from lime­
stone and chalk, namely high-calcium limes (white limes), semi-hydraulic lime 
(grey lime) and magnesian lime. Highly hydraulic limes, which are not widely 
available in the United Kingdom, are not included . High calcium by-product 
limes from the manufacture of acetylene from calcium carbide are included for 
the first time . Only those by-product limes made by the wet process are considered . 

No autoclave expansion test , as has been suggested for magnesian limes, is 
included since such a test tends to exclude any lime containing un hydrated mag­
nesia , which is present in appreciable quantities in the majority of magnesian limes 
in this country that are slaked by normal methods. Experience has shown that 
unhydrated magnesia does not give significant cause for dissatisfaction in the 
normal usage of such limes, which is mainly in brickwork above the damp-proof 
course. 

Production of Lime in Poland. 
BECAUSE the large modern lime works at Bukowa, Poland, is now in operation, 
it is expected that more than 2,200,000 tons of building lime will be produced 
in I 966 ; this is an increase of 8 per cent. compared with last year. 

Methods of Testin~ Cements. 
A British Standard relating to the testing of cement is in the course of preparation. 
The new document aims at securing UnIformity of methods of testing and ensuring 
that, when future changes are made in any of the procedures, the standards for 
different types of cempnt are not affected. It will collect together the methods 
described in all British Standards for cements and those proposed in several new 
standards at present in the course of being prepared. Certain t ests, including 
the method of chemical analysis at present undergoing consideration by ISO/TC 
74 (Hydraulic Binders) and likely soon to become an International Recommend­
ation, may also be incorporated. 
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Cement Industry in Britain 
Dunbar Cement Works. 

NOVDIBER 196G 

A third kiln has now been installed by The Associated Portland Cement 
Manufacturers Ltd., at their Dunbar works, East Lothian , Scot land, thereby in­
creasing the annual productive capacity of clinker at this works from 400,000 to 
700,000 tons. The productive capacity of cement will be about 750,000 tons a year. 

New Cement Plant in Derbyshire. 
The new cement plant installed by I .C.I. at Tunstead Quarry, near Buxton, 

Derbyshire, is now operating at full capacity. The works, which has a designed 
annual productive capacity of about 200,000 tons, is part of the Lime Group of 
I.C.I.-Mond Division. The thin slurry that remains after limestone has been crush­
ed , screened and washed, is utilised as one of the principal raw materials. The 
preparation of the raw-material feed and the operation of the kiln wi ll be controlled 
by a Ferranti Argus computer and, ultimate ly, it is intended that the computer 
will be used to control the entire process. All the cement produced , apart from a 
relatively small amount used to meet I.C.I.'s local needs, will be sold directly to 
The Associated Portland Cement Manufacturers Ltd., which firm will despatch it 
in road vehicles to their customers in the north-west. 

A New Major Cement Works . 
It was announced at the last Annual General Meeting of The Associated Port ­

land Cement Manufacturers Ltd ., the parent company of the Blue Circle Group, 
that it is proposed to establish in Kent a works having an annual productive capa­
city of 4,000,006 tons. Since the works will take several years to construct, it will 
be opened in successive sections. It is expected that the first of the three ki lns in 
the first stage will be in operation during the summer of 1967 . It is int ended 
that a number of older works will be closed down as the new parts of the works 
successively are brought into operation. Further information about this proposal, 
obtained from A.P.C.M. Ltd ., is as follows. 

The new works is being built because some of th e ex isting works are scattered, 
are 40 years or more old. and are using small out-of-date kiln s. The new works 
will centralise and modernise the manufacturing processes and will result in 
substantial economies. It has not yet been decided which of the existing works 
are to be replaced. Replacement will be a gradual process . 

Since the establishment of the new works will help to reduce manufacturing 
costs, the result would be to aid in preventing the price of cement from rising as 
much as it otherwise might do due to factors out side the control of the manu­
facturers. One of the advantages of est ablishing such a large works is that, 
because of the more favourabl e cost of production (provided the cost of fu el is 
not excessive) , the Company would be in a better position for gaining export 
trade. It is proposed that . by constructing a wharf and dredging, ships lip to 
50,000 tons will be a ble to be loaded direct from the work~. 
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The Cement Industry Abroad. 
Australia.-The complete material-handling plant for the new cement works 

now being built near Sydney by Metropolitan Portland Cement Pty., Ltd., is to 
be supplied by the Mechanical Handling Division of Mitchell Engineering Ltd., 
in conjunction with their associate company, Mitchell Engineering Pty., Ltd., of 
Brisbane. The plant includes deep trough-conveyors, paddle-feeders, elevators, 
crushers, apron-feeders, scraper-conveyors and additive-proportioning equipment. 
The plant is due to be commissioned in 1967. 

Spain.-The new works at Cordoba constructed by Asland Asociada S.A., an 
associated company of The Associated Portland Cement Manufacturers Ltd. , was 
opened on June 28 last. The new works, which is adjacent to an older works that 
produces 150,000 tons of cement a year, has cost more than £3 .000,000, and has 
an annual productive capacity of 400 ,000 tons. The accompanying illustration 
shows part of the kiln and adjacent plant. The new Cordoba works completes 
the first phase of the modernisat ion of Asland Asociada's four works being carried 
out under the t echnical supervision of the Blue Circle Group. The programme 
also includes the erection of an entirely new cement works near Barcelona which 
will raise the Group's output in Spain to more than 1,650,000 tons per annum, 
thus ensuring that Asland Asociada S.A., maintains its position as the largest 
cement manufacturer in Spain. 

South Africa.- It is expected that, early in 1968, a Humboldt dry-process 
cement plant , with a rotary kiln and a preheater, will be operating at Lichtenburg 
in the Transvaal, Republic of South Africa . The cement works will be at an 

New Cement \\'orks at Co rdoba. 
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altitude of almost 5,000 it. above sea-level, and will be about 150 miles west of 
Johannesburg and not far from the Witwatersrand industrial area. The plant is 
being supplied to White's South African Portland Cement Co., Ltd., a subsidiary 
of The Associated Portland Cement Manufacturers Ltd. A short rotary kiln about 
12 ft. 6 in. (3.8 m.) in diameter and 176 it. (54 m.) long will produce 250,000 
tonnes of cement per annum, and will thus almost double the present output of 
the Lichtenburg works at which there are at present three wet-process rotary 
kilns each about 345 ft. (106 m.) long. The heat requirements are expected to 
be reduced by about 60 per cent. In addition to the kiln and preheater units, 
the equipment supplied by Klockner-Humboldt-Deutz A.G. will include the 
raw-material combined grinding and drying plant, a clinker cooler, raw-mix 
homogenising and storage plant, an electrostatic precipitator, electrical equipment 
and structural steelwork. Much of the equipment will be manufactured in 
South Africa. 

An Early Cement Kiln. 
IN connection with the account of an old cement works near Whitby, Yorkshire, 
which was given in the number of this journal for May last, MR. F . L. WOOD, 
technical advisor to Messrs. G. & T. Earle Ltd., Wilmington of Hull, writes: 

I was particularly interested in your article on the small cement works at 
East Row, Sandsend, near Whitby, as I knew this works when it was in produc­
tion, having visited it on several occasions with my father who, at the time, was 
Manager of the Wilmington Works. The following additional information may 
be of interest. 

The works, which towards the end of its productive life was owned by 
Mr. John Griffiths, finally closed down a few years before World War II since 
there was no one to follow him in the business. The works was originally built 
by Mr. Griffiths's grandfather, who was the manager of Francis & White's Cement 
Works, Nine Elms, London, before he moved to Sandsend where he purchased 
the site of the works from the Earl of Mulgrave. 

The stone used for making Roman cement was found in the form of nodules, 
or noddles as they were called locally, in the alum shale cliffs at Sandsend and 
Kettleness; some were obtained from the surface of the alum working (a flourish­
ing business at one time in this part of Yorkshire), or from shallow adits driven 
into the cliffs. Much of the stone, particularly from Kettleness, was brought 
to the works by fishing cobbles which sailed into Eastrow Beck where the works 
was situated. 

The preliminary breaking down of the stone was done by hand before heing 
loaded into the kiln for firing. The kiln fuel consisted of wood faggots (called 
, bavins ') with layers of coal and coke. After firing, the material was ground 
into the finished cement using millstones which were driven by a waterwheel 
through wooden friction gears. The output was about 4 tons per month. 

After the production of cement ended, the works was used as a sawmill, the 
waterwheel still being used as the motive power. 
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Fired Dolomite 
for Rotary Cement Kiln lining 

IMPORTANT FEATURES OF GR 341 FIRED DOLOMITE 

• Chemica lly resistant to Por tland cement. 

• Have a natural tendency to pick up and maintai n a protecti ve ctinker coa t ing 
in the clink ering zone. 

• Resist cl inker rin g form ation in the coo ler sec t ions of the kiln. 

• Excellent vo lume stab ility. 

• Low therrna l conduc tivI ty. 

• High resis tance to the rma l shock. 

• ReSIstant to hyd rat ion. 
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Full particulars from: 

GENERAL REFRACTORIES LTD 
The G, R. GR OUP 

lor Every/h lllfl 
GENEFAX HOUSE · SHEFFiElD 10 . TEl: SHEFFIELD 31113 
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PLANET HUNWICKALITE 
a complete range of lining blocks for cement & lime kilns 

send forfull details of these grades 
HUNWICK magnesite-chrom~ 
ALITE b!gh alumina p p 

PLANETabrasion resistant -
PRICE-PEARSON (SALES) LIMITED STOURBRIDGE WORes. 
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