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REFRACTORIES in world-wide 

• •• ferrous and non-ferrous metals, 
glass, cement-the heat-using industries 
of more than 60 countries throughout 
the world constantly rely on 
Stein refractories for 
long life service. 
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solve your 
dust collection 
problems 
with the Multiclone ® 

Dust Collector 
-proved in over 4,000 installations! 

Multiclone. with its small diameter mult i· tube design, means greater 
compactness. better adaptability, higher efficiency. and less 
maintenance. In every industry. the Multiclone offers the economy of 
unit construction w ith t he adaptabi lity of custom-bu ilt design. 
Long and narrow . . . square ... short and wide . .. the Multiclone 
can be made to fit YOUR installation requirements. 
APPLICATIONS. The Multiclone has been successfull y applied to 
dust collect ion problems in many industries. including power. cement. 
chemica l, coa l and rock products. 
® Multlclontt Is a regis tered trade mar/( 

with Western Precipitation Dus' Valves 
-the best you can buy! These valves all operate eff iciently at temperatures up to 750°F 

and are avai lable in six, eight and ten inch sizes. 

THE TYPE R-1 
MOTORIZED TIPPING 
VALVE 
.. . positive time cycle 
motor ized operation ; gravity 
free · flow flushing fea tures ; 
gravity return assu ring positive 
valve seating w ithout pressure 
closure that guaran tees 
non· jamming. 

THE GRAVITY OPERATED 
TIPPING VALVE 
• .. ideal fo r sealing dust 
collector hoppers operat ing 
under negative pressure 
(O-S ins. W.G.) w hen handling 
dry free- flowing material. 

THE FLOATING SEAL 
DUST VALVE 
.. . for operation w hen handling 
abrasive materials particularly 
at high temperature. 

Western Precipitation, the world leaders in dust control , are manufacturers of cottrell elec· 
trical precipitators. mechanical dust collectors. gas scrubbers, high temperature bag filters 
and dust valves. Write for more information about any of the above products to: 

• 
WESTERN PRECIPITATION 

division of Joy Trading Corporation, 7 Harley Street, London W.1. 
Tel : Langham (01-580) 7711 . Telex: 23704. Cables : J oyloader London. W.P.S 

A 
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BRINDLEY 
F. J. BRINDLEY & SONS (SHEFFIELD) LTD. 

FOR BALL AND 
TUBE MILLS IN 
HIGH CARBON 
OR CHROME STEEL 

from 1" to 6" diam. 
All hand forged to grind faster, 
last longer, n ever break and n e ver 
lose s hape. 

Also fin e hand forged tools for 
quarry a nd mine. 

CENTRAL HAMMER WORKS, 

ACRES HILL LANE, POOLE RD. , 
DARNALL, SHEFFIELD 9. 

Tel : Sheffield 49663/4 Grams: -19663/4 

•••••••••••••••••••••••••••••••••••••••• 
"LOMA" FURNACE 
The illustration shows a •• LOM A ., 
duplex , oil-fired FURNACE (no 
refractories) serving •• LOESCHE .. 
MILL engaged in grinding a mixt ure 
of I imestone. anthracite and coke at 
the rate of 35 tons per hour with an 
average moisture of 4% and a maxi­
mum of 7% . 32.000 cu. ft. of air per 
minute at a t emperature of 175°F. 
after the Mill. Entrance temperature 
about 400°F. Fuel is Bunker Coil. 
MILL fed by .. LOESCHE " all · 
enclosed ROTARY FEEDER. 

Also Feeders. Disc Pelletisers, 

Pneu matic Conveyors. 

DElO (ENGINEERS) LTD. 
138 Borough High Street, 
LONDON , S.E.1. 
Tel : 01-4070085/6 

Te1ecrams: OLED LONDON S E 1 
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"CONCRETE SERIES" BOOKS 
Detailed particulars of the books in the" Concrete Series" will be sent on request. 

In the following list, the dates are the year of publication of the edition in print. 

Prices in. Canada and U.S.A. are given in dollars in brackets. 

BOOKS FOR THE CEMENT INDUSTRY 
Cement Chemists' and Works Managers' Hand­

book. WATSON and CRADDOCK. 1965. 234 pp. 30s. ; 
by post 31s. 9d. ($6.00 ). 

Structural Lightweight - aggregate Concrete. 
NESBIT. 1967. 280 pp. 28s.; by post 29s. 6d. ($5.60 ). 

The Manufacture of Portland Cement. DAVIES. 
New edition in preparation. 

Concrete Finishes and Decoration. CHILDE. 1963. 
144 pp. 18s. ; by post 19s. ($3.60). 

OTHER BOOKS ON CONCRETE AND ALLIED SUBJECTS 
Concrete Construction Made Easy. TURNBR and 

LAKEMAN. 1958. 115 pp. 6s.; by post 6s. 9d. (SI.20). 
Concrete Construction. REYNOLDS . 1967. 504 pp. 

60s. ; by post Ms. 6d. ($12.00). 
Concrete Formwork Designer's Handbook. GILL. 

1960. 160 pp. 15s. ; by post 16s. ($3.00). 

Basic Reinforced Concrete Design. REYNOLDS. 
1962. Vol. 1. 264 pp. Vol. II. 224 pp. Each volume 
(sold separately) 24s.; by post 25s. 3d. (H.80). 

Engineering Mathematics (Modern Develop-
ments). DOUGLAS with TURNBR. 1964. 224 pp. 
63s.; by post 67s. 6d. (S I2.60). 

Theory and Practice of Structural Design Applied 
to Reinforced Concrete. ERIKSBN. 1953. 402 
pp. 25s.; b y post 26s. 6d. ($5.00). 

Members Subjected to Biaxial Bending and Thrust 
PANNELL. 1966. 52 pp. 24s.; by post 25s. ($4.80). 

Reinforced Concrete Designer's Handbook. 
REYNOLDS. 1965. 358 pp. 20s.; by post 21s. 9d. 
(H.OO). 

Formwork for Concrete Structures. WYNN and 
MANNING. 1965. 338 pp. 50s.; by post 53s. (S IO.OO). 

Prestressed Concrete. MAGNEL. 1954. 354 pp. 
20s. j by post 21s . 6d. Customers in America should 
obtain the American edition from McGraw-Hill 
Book Company, Inc., New York, 36. 

Guide to the B.S. Code of Practice for Prestressed 
Concrete. WALLBY and BATB. 1961. 104 pp. 
15s.; by post 16s. ($3.00). 

Design and Construction of Reinforced Concrete 
Bridges. LEGAT, DUNN and FAIRHURST. New edition 
in preparation. 

Reinforced Concrete Reservoirs and Tanks. 
MANNING. 1967. 384 pp. 36s.; by post 40s. 6d. 
($7.20). 

Concrete Water Towers, Bunkers, Silos and other 
Elevated Structures. GRAY and MANNING. 1964. 
312 pp. 36s.; by post 38s. (57.20 ). 

Reinforced Concrete Chimneys. TAYLOR and 
TURNER. 1960. 80 pp. 12s. ; by post 13s. (S2.40). 

Introduction to Concrete Work. CHILDE. 1961. 
120 pp. 4s.; by post 4s. 9d. (50.80). 

Elementary Guide to Reinforced Concrete. 
LAKEMAN. 1950. 95 pp. 6s.; by post 6,. 9d. 
(S1.20). 

Introduction to Prestressed Concrete. ABELES. 
Vol. 1: 1964. 379 pp. 60s.; by post 62s. ($12.00). 
Vol. 2 : 1966. 347 pp. 72s .; by post 74,. ($1 2.00). 

Prestressed Concrete Designer's Handbook. 
ABELES and T URNER. 1962. 294 pp. 28s. j by post 
29s. 6d. ($ 5.60). 

Ultimate Load Theory Applied to the Design of 
Reinforced and Prestressed Concrete Frames. 
BAKER. 1956. 96 pp. 18s.; by post 19s. ($3.60). 

Continuous Beam Structures. SHEPLEY. 1962. 
128 pp. 12s. ; by post 13s. ($ 2.40). 

Statically - Indeterminate Structures. GARTNER. 
1957. 128 pp. 18s. ; by post 19s. ($3.60). 

Analysis of Structures. SMOLIRA. 1955. 176 pp. 
18s.; by post 19s. 6d. ($3. 60 ). 

Nomograms for the Analysis of Frames. RYGOL. 
1957. 58 pp. text and 26 nomograms. 18s.; by post 
19s. 3d. ($3.60). 

Charts for Helical Stairs. CUSENS and 
SANTATHADAPORN. 1966. 36 pp. lOs. ; by post U s. 
(S2.00). 

Arch Design Simplified. FAIRHURST. 1954. 64 
pp. 12s.; by post 13s. ($ 2.40) . 

Influence Lines for Thrust and Bending Moments 
in the Fixed Arch. ERIKSEN. 1955. 27 pp. 4s.j 
by post 4s. 8d. (SO.80). 

Design of Non-Planar Roofs. TERRINGTON and 
TURNER. 1964. 108 pp. 15s.; by post 165. (53.00). 

Arch Ribs for Reinforced Concrete Roofs. 
TERRINGTON. 1956. 28 pp. 4s.; by post 4s. 8d. 
(SO.80). 

Design of Pyramid Roofs. TERRINGTON. 1956. 
20 pp. 4s.; by pos t 4s. 8d. (50 .80). 

Design of Prismatic Structures. ASHDOWN. 1958. 
87 pp. 9s .; by pos t lOs. ($1.80). 

Design and Construction of Foundations. 
MANN ING . 1961 . 231 pp. 24s.; by post 25s. 3d. 
($4.80). 

Raft Foundations : The Soil-Line Method. BAKER 
1965. 148 pp. 15s.; by post 16s. ($3.00). 

Deep Foundations and Sheet-Piling. LEE. 1961. 
260 pp. 20s.; by post 21s. 3d. ($4.00). 

Reinforced Concrete Piling and Piled Structures. 
WENTWORTH-SHEILDS, GRAY and EVANS. New 
edition in preparation. 

Foundation Failures. SZECHY, 1961. 140 pp. 20s,~' 
by post 21s. ($4.00). 

Concrete Products and Cast Stone. CHILDE. 
1961. 320 pp. 18s. ; by pos t 19s. 9d. ($3.60). 

Moulds for Cast Stone and Concrete Products. 
BURREN and GREGORY. Des igns for garden ware. 
1957. 96 pp. 6s.; b y post 6s. 9d. (5 1.20). 

Estimating and Costing Precast Concrete 
Products and Cast Stone. FIELDER 1963. 138 
pp. 16s.; b y post 17s. ($3.20). 

Concrete Farm Structures. PENNINGTON. 1954. 
156 pp. 12s.; by post 13s. ($2.40). 

CONCRETE PUBLICATIONS LTD., 60 BUCKINGHAM GATE, LONDON, S.W. I 
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The cleanest and lost efficient 
way to convey fine, dry solids is 
through a pipe --' ------' 

with a push from 
he GAllOW-DUGON 

FlUO/veyor 
The Callow systems now incor­
porate the Callow-Ducon Fluo! 
veyor System which is one of the 
most ad vanced devel opments in 
dense phase pneumatic convey­
ing of fin e dry solids . . . such 
as plastic powde rs, cement, 
hydrated lime, fly ash, pul ve rised 
coke and. coal, silica dust and 
fill ers. 
There are no moving parts ... no 
screws, agitating nozz les or 
pressure-consuming orifices . 
Air volume and pressure require­
ments are low. The Fluo!veyor 
comes complete with compress­
or unit and controls. 

Conventional dilute-phase 
systems can also be designed ' 
to meet your individual require- , 
ments . 

Forfurth er information, contact:-, 

CALLOW ENGINEERING LTD 
Pioneer Specialists in Pneumatic Conveying 

SKELMERSDALE, LANCASHIRE, ENGLAND 
Telephone : TAWD VALE 3321 (5 lines) 

A MEMBER OF THE WESTON-EVANS GROUP 



Here stood an almost new wet process kiln of 
17'/16'/17 '-6" diameter, 615' length, with an output 
of 1800 tons/day (with the high heat consumption 
associated with that system). 
Greater kiln effiCiency was required and the works 
engineers investigated the conversion of this kiln 
to the dry method. 

There were two possibilities:-

I) a ~ dr-y-prdC€44 kik ~ ~~ 
~s. G~~ ~td. ·~:zcm~/~ 
at 850 ~/kg tif ~ 

~) d P~W4 i>gpu{. ~ rviaC, 1'k 1?¥~ ~ 
i:.ik.·s~~~ 6/5~t?3/0(tk-r~ 

/~~ 4-~ ~~ ar ~e. Uded- as- 8 ~ ~~). 
G~~ ~uC.·2:5oP"~/~ 



The decision: 

f)tJt~ 'pr~ kAA ( 

O~4~~.· 
-;2..80-0 ~/ ~ ~ ~e;v~&, 
~ UJUO~~ 77o~ca,t/-'y4~er. 

Polysius offer complete cement 
works incorporating advanced control 
systems such as 
• central control station 
.x-ray fluorescence analysis 
.process computer 
indiv idual machinery for cement 
works, a service combining process 
kndw-how with the latest 
instrumentation and control techniques. 

POLYSIUS LTD. 
The Brackens· Ascot, Berks. 
Telephone : Winkfield Row 2011 

Neubeckum . Paris · Madrid 

703 e 
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Separating Effect and Efficiency of 

Cemen t Classifiers. 
By DR. R. R UEGG·, 

~I.·\CHJ NES generally called " classifiers," arc required for closed-circuit cement mills 
for the purpose of separating the ground material coming from the mill into coarse 
and fine fractions, The classifiers arc required to separate out a finished cement of 
specific fin eness , for which the Blaine value is the usual standard, A good classifier 
should carry out the separa tion with the greatest possible selectivi ty , As little as 
possible of the fine ma teria l should pass back into the grinding process, since it 
would give rise to an undesirable process of agglomeration and to a cushion effect 
in the mill , and would lead to higher consumption of energy in the grinding process, 

Fig, I (page 2) is a simplified diagram of a closed-circuit grinding mill with a 
classifier. The material for grinding flows through the mill and is conveyed by 
bucket-elevator to the classifier , where it is separated into fim' and coarse materia l. 
The la tter flows back into the mill. 

The Classifier. 
Fig. 2 (page 3) is a cross-section o f an Escher-Wyss classifier. The supply of materia l 
fa lls through the inlet A 011 to the ro tary distributing p late (I ), is dispersed by th t' 
latter, and is flung into the space betwee n the periphery of the distributing plate 
and the inner casing (2) . Air propelled by a fan (3) flows through the material 
scattered in this way and carries with it the fin e particles of materia l. This initiatps 
the classify ing process since the heavier particles of material fall downwards. 

*Of Escher Wyss A.G ., Zurich. 
This article is a translation of a paper published in "Schweizerische Bau zeitung," 

Februa ry, 1967. 
B 

~ ~ 
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Fi~. 1. 
Mill Installation 
with Classifier. 
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Feed material 

A, ~ I U , a 

Classifier 

Mill 

Finished 

material 

The material borne upwards in the air stream now enters the main classifying 
zone. The main classification is effected by means of the selector fan (4) which 
considerably reinforces the rotary motion of the ascending air stream . This rein­
forced rotation about the axis of the classifier generates a centrifugal force on the 
particles, as a result of which the heavier particles are flung further outwards than 
the lighter particles and finally leave the ascending stream and fall under their own 
weight into the coarse-material outlet G. The fine dust flows with the surrounding 
air through the fan (3) and enters the separating chamber (5) at a tangent. The 
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dust -air stream then spirals downwards at a high velocity, in which process the fine 
material is swirled against the wa ll of the exterior casing (6) and falls into the fine 
material outlet F. The surround ing air passes through stationary guide vanes (7) 
back into the inner casing (z), 

The fineness of the finished product can be regulated to any degree desired 
either by increasing or decreasing the number of blades (8) on the selector fan (4). 
or by adjusting the damper (9) to obtain an even more sensitive degree of regu lation 
of t he fin eness of the fin ished product. 

Since in the ordinary type of classifier the finenesss over a wide range can be 
regulated only when the plant is not in operation, the Escher-Wyss classifier is 
fit ted with another type of regulator. Directly below the selector fan (4) are guide 
vanes (10), which can at any t ime be adjusted to the required position by means of 
the adjusting lever (II) over a guide-wheel ring (IZ), The latter can be adjusted 
externally, even when t he plant is operating, through the drive mechanism (I3)-

F 

[ 

Fig. 2. 
Cross -section of 

Escher- Wyss Classifier . 
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F ig . 3.--Determination of Separating Sizes T ,l. T ,.2 a nd T ,3 . 

Granu lation Curves. 

Granulation 
Curves 

Separation 

Tn obse rvat ions of existing p lants , the gra in a nalysis pro vi<ILs impo rtant infor­
mation on the opera ting behaviour a nd more especia lly on the mode o f operat ion 
of the classifier. By plotting the va lues obtained as a fun ction of the size of grain 
x, the granulat ion curves (Fig. 3) are obtained . The ca lcu lat ion of the standard 
quant ities is illust rated hereunder in a numerica l example . 

The classifier is fed with A tons of material per hou r to be classified. Of this, 
it separates out F tons per hour as fini shed materia l (ce ment ), whilc G tons per 
hour pass back again as coa rse material into the mill. From t hese streams o f 
mate ria l, the following two ratios ca n be obtained. 

Since A = 1~C, 

Circulation number: a= A / F 
R eturnee! mat eria l number : p= (; / F 

a= r+ p; p= a- I. 
For examination of the material, samples a re taken and sifted out. The weight 

of t he residue remaining on the sieve is se t down in relation to the tota l weight of 
the sample and the following proportiona l va lucs are t hus obta in ed fo r the three 
streams of material. 
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For the product (fi nished materia l) p 
For the quan tity circulated (feed material) u 
[<or the I eturned ma teria l (coarse material) r 

For the passage through the sieve , th e correspondin g proportiona l va lues arc as 
follows. 

For the finished material 
For the supply .. 
For the coarse materia l 

f 
a 

I- P 
1- 1-1 

g I - r 

In eac h case acco rd ing to the sieve selected , that size of grain x is obta ined for 
wh ich the measured values p, /I. and r are valid . The properties of three sieV('s 
co mmonly used arc given in the following. 

Number of apertures Clear width x Diu. of lf'ire 
DI N No. per sq. em. of m esh (mm) (mm.) 

30 900 o·zoo o· 131 
70 4,goo 0'088 0'055 

roo 10,000 0'06 0'04 
With the fin est sieV(' (DI N No. 100) , x = 0'06 mm. = 6oll-m. In order, however, 

tu obtain granulation curves o f th e greates t possible range (t hat is as complete as 
possible), values of p, '/I and r a re required for still smaller values o f x. Dr. W. 
\\'ieland 's grain analyse r is capable of supply ing the corresponding values down 
to 1 0 }J-1It . 

In addition to the proportional numbers, p, 1t and r and respectiv ely f , a and 
g, the quantity o f fini shed ma terial, F tons per hour, and the Blaine va lues IJ 
a rc measured , namely: 

For the finished material: 
For the supply: 
For the coarse material : 

The va lues a and p can be expressed by 
obtained from the sample test thus : 

p = (p - 1 t )/(I~ - s) 

a = (r - p) /(r - 11) 

H F sq . cm. per gramme 

B A " 

B e " 
means of the proportional values 

(I ) 

(2) 

The separating rate 7] of the classifier is expressed as the ratio of the fine con­
stituent of the finished product to the fine constituent of the materia l fed into the 
classifier. 

FI I 1 - P 
7] = - = - ' - (3) 

Aa a 1 - U 

In Table I , the measured values for p, u and r for three different sizes of grain x 
arc tabulated together with the va lues for a and 7] as calculated in accordance with 
the formulae (2) and (3) . 

When good grain analyses are available, the values of p and a are independent 
of the size of grain . It may be assumed that any important variations are due to 
inaccuracies. It is rather difficult to obtain good conformity between the p and a , 



PAGE G CEMEN T AND LIME MANUFACTURE .1"N U"Il'i 19613 

TABLE I - PARTICLE AN ALYSIS AND VALUES OF (J A ND 7J 

x "m 60 88 200 Mean 

P 0'158 0 '064 0'001 
u 0 '468 0'338 0'060 
r 0'656 0'488 0'096 
r - p 0'498 0'424 0'095 
r - u 0'188 0'150 0'036 
a 2·65 2·82 2·64 2'7 
7J 0'59 0'54 0'39 

as the smallest error in the grain analysis has a great influence on the results. 
On the other hand, the separating rate 7J obtained in this way is dependent on the 
size of grain x on which it is measured. 

A further check on the circulation number a is possible with the aid of the 
Blaine values. If no new surface area is created in the sifter, then the incoming 
surface-area of the feed material must be equal to the sum of the surface-areas 
of the finished and coarse materials. Thus 

AB4 = FB F + GB e 

or aB A = B F+ (a - 1)B e. 

Hence a = (B F - B e)/(B A - Be). 

Procedure for Estimatin~ the Selectivity of a Classifier. 

In order to be able to compare the efficiencies of various classifiers , it is usual 
to establish a separating size Tr on the basis of the granulation curves (Fig. 3). 
For this, the following methods are available. 
(a) As the separating size, that size of grain as fixed, at which the proportionate 

residue of fine material is equal to the proportionate quantity of coarse material 
passing through the sifter, that is 

PI = 1 - '1 

This separation limit is marked in Fig. 3, and thus T r(r) at Xl = 44/-Lm. 
(b) In a second method, the separating size Tr(2) is determined by comparing 

the entire quantity of the fine constituent in the coarse material with the 
quantity of coarse constituent in the fine material; and in fact the separating 
limit is precisely at that size of grain x, at which these two quantities are of 
equal magnitude. This equivalent sifting size of grain is found at that point 
on the granulation diagram, at which the oversize in the finished product, 
taken by weight, is equal to the undersize in the returned material, that is 

P2 = P (1- '2) (4) 

or P = P2/(1 - '2)' 
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From formulae (I) and (4) 

1t2 = P2/(I - r2 + P2) 
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Curve for (l - u) 

Blaine Value 
of Feed Material. 

Fi~. 4.-Determination 
of Separation Sizes T ,4 

and T ,5. 

If the expressions for P2 and 1t2 are substituted in formula (3) 
TJ = 1 - P2 and Iia = 1 - 1t2 (5) 

Formula (5) enables the equivalent separating size of grain to be found since, 
as shown in Fig. 3, the value Iia is represented horizontally on the granulation 
diagram. The point of intersection with the granulation curve for 1t (circulation) 
gives the equivalent separating size of grain, which in the present example is 
X 2 = 36p.m. 
(c) In a third procedure, the separating curve z = f (x) is first drawn . 

This curve is also known as the distribution curve or the Tromp curve and, 
in the technology of dust collecting, as the fractional curve of the degree of 
dust collection. It gives the proportional constituent parts by weight going 
into the coarse or the fine material as a function of the size of grain x, so that 

Weight of grain size in the fine material 
z = Weight of grain size in the feed material 

Moreover, from the measured values of P and It for the various graduations 
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of grain size, the increments IJp and 1J1f, are determined at these graduations. 
Consequently 

F IJp IiJP. 
Z = A lJu. = aIJ I; 

The separat ing limit T .. (3) is defined as that size o f gra in a t which ha lf of the 
gra in of t hat size co ntained in the feed material reaches the fini shed material, and 
thus when z = { . From the shape of the classifying curves within certa in fi xed 
limits, for example between 0'35 and 0·65, the selectivity of the class ify ing process 
is es tab lished. Tn the lower part of Fig. 3, the separating curve corresponding to 
the granulation graphs is shown . The separating limit T ,.(3) is 38fLlTI. 

It is proposed to p resent a new definition of the separa ting limi t 7",.(4) and 
of the degree of separation, and the corresponding values as found by experiment 
arc also give n. F rom this a method is subsequently deve loped which, as an 
approximate procedure, is claimed will make it possible to evaluate the behaviour 
of a class ifier in operation. It is based solely on the Blaine values so th at drawing 
and interpreting the granulation curves are unnecessary. 

Separating Size of Grain as Determined from the Specific Surface . 

As illus trated in Fig. I , feed material of fineness B A flows into the classifier. 
In each case, according to p roduction requirements say, for standard or special 
cement , the classifier will be regulated so that the finished product is of a certain 
specified fineness B I"~ Depending on further factors, such as particularly the 
loading of the classifier, the material fed in A will split up into the streams F 
and G, that is a definit e circulation number a (representing material in circulation 
through the classifier) and a definite fin eness B F will be established . 

In the upper pa rt o f Fig. 4, the granula tion curve a = 1 - U co rresponding 
to Fig. 3 is reproduced ; the lower section represents the graph of the value B AD , 

the specific-surface of t he grains of feed material between 0 and x. This value can 
be determined , since the figure for the quantity pass ing through the sieve obtained 
from the sieving tests is subj ected to further analysis for the Blaine value. Such 
measurements are seldom available. The curve B AD can a lso be obtained by calcu­
lation, in which process, however , certa in assumptions regarding form factor and 
specific weight of the cement must be made. In the lower part of Fig. 4, the B .1D 

curve is drawn which has been a rrived at by calculation assuming a form factor 
of unity. 

The B .w curve, which for u = 0 is converted to the value B A' can now be 
intersected at the value B F ' by which means the separating size X 4 (in the present 
example 52 fLm ) is obtained , that is, if the classifier at the point x4 were to classify 
with absolutely precise selectivity, then it would deliver a finished product with 
the required value of B F ' At this point , the residue amounts to U4 and the smallest 
possible circulation number is 

aM= r!(r - u4 ). 

The effective circulation number can be imagined as consisting of two factors 
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a.1I and a s, where a s represe nts the en largement from aM and to a due to the 
imperfect selectivity o f the classifier. Therefore 

a = a:\la s, 

The sepa ra ting effi ciency obtained in this way from the Blaine values is shown 
by "'1/3 = r /a s. 

The eva luation in acco rdance with Fig. 4 gives the fullowing va lues: 

x4 = s Z fLm , (/.4 = 0·493, U·4 = 0.50 7. 
aM = r /0"493 = z·03· 

a = z·7 (established by gra in ana lysis). 
a s = Z·7 /Z·03 = I ·33 "'10 = 0·75· 

In Table z, the results of experiments on four different Escher-Wyss grinding 
install ations are tabulated in the upper part of the table and , in the lower part , 
the evaluation results are included . Only for installa tions A and B are complete 
gra in analyses avai lable. Consequently it was only for these tests that thc values 
of aM, a s. "'18 and X B could be ascerta ined. 

The ratio B I'/B .I obviously plays a very important role in a review of the 
performance of a classificr. In Fig. 5, aM is plotted as a function of /3 F/B ". 
Accordingly aM may be represented as a function of B F/B A' in all probabilit~· 

also for different installations. Further future measurements will have to show 
whether this assumption is admissiblc as sufficiently accurate. Should this be the 
case, then aM can be ascertained approximately from B F/B A. 

Research into the separating e ffect "'18 demands more extensive evaluation 
work, in addition to the collection of further Blaine measurements with the 
object of plotting the B .w curve. Accordingly there is another simplified repre-
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sentational possibility, which, it is claimed, will make it possible to achieve 
an evaluation even in the absence of granulation curves. 

Separatin~ Effect as Obtained from the Specific Surface. 
Let the separating effect be described as the ratio between the surface area 

separated out in the finished material from the classifier and the total surface 
area of the material fed into the sieve: 

or 

Let the circulation number again be composed of two factors, a = a1 a2 in which 

I BF 
a 1 = - and a2= - ' 

1: BA 
The value of 1: will always be somewhat smaller than the value of "18, since "1 

represents the ratio of the separated surface area to the total supplied surface 
area, while "18 is the ratio of the separated surface to the theoretically separable 
surface under optimum conditions. It follows from this that the value aM is 
always greater than B FIB A' In the limiting case, where B F = B A' aM = a2 = I 

(Fig. 5). 
If the evaluation is limited simply to determining the value of ~ and takes 

a2 as a basis for the determimi.tion of a given separating limit Tr(S). then, as in 
formula (5), 

I I 
a2 = -- ; or a5 = 

1 - U 5 a2 

In Fig. 4, the separating limit Tr(S) is plotted; as is seen, X5 = 6o!-,m. 
In Fig. 6, the values obtained for 1: and "18 are plotted as a function of I/a2' 

The S-shape of the curve shows that, for high values of a2 ' the classifier operates 
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unsatisfactorily but for low values it is considerably more favourable. 
In estimating the performance of a classifier, the values arrived at for TJB and E 

cannot alone be decisive. The circulation number a, which is derived, is also 
specially dependent on the following quantities: 

I.-On the ratio of the length to the diameter (LID) of the ball-milL 
2.-0n the charge factor of the mill. 
3.-0n the crushability of the clinker. 
4.-0n the required fineness of the finished product . 

For example, if a large ratio LID is selected, then ai' a2 and a become smalL 
If, in the limiting case, these values approach unity, the classifier can be replaced 
by a by-pass . The classifier is thus ineffective . So that the question of the 

1,0 
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d :fecti vencss of the class ifier a rises. 

Effecti veness of a Classifier. 
It follows from the forego ing, tha t the greater the fin eness ra tio 13,..f13 A de­

manded of a classifier , the greater the circulation number a becomes and th e 
smaller 1: becomes . The effectiveness x must consequently be repres(' nted by 

is 

x = c:~-=--~ E ° 2 - 1 _ ~=!. 
a 2 0 201 a 

Proceeding from the valuc aM' then the analogous formula for tIll' l' i'fcct ivl' Ill'SS 

. _ a M - r 
.t /J - --­

a 

In Fig. 6 , the x-curve and the XB curve are drawn . They show a maximum at 
Tlaz = 0'5 to 0·6 and fa ll away towards zero when r/az = 0 and r/az = 1. 

In conclusion it should be noted also that for the curves shown in Figs . 5 
and 6, only a relat ively small number of tests were available and these were 
conducted under more or less similar conditions, which were principally as 
follows. 

1. Rotary-kiln cli nker. 
2 . LID between 2 '0 and 2 '7; hence rela ti vely short ba ll-mills. 
3· Ball cha rge from 24 to 30 per cent. 
4. Output of the mill in rela tion to size of the sifter: N Id3 = 5'4 to 6'75· 
5. Similar type of classifier and mill. 

Tn no sense, therefore, can universal valid ity be cla imed for the curves in 
Ftgs . 5 and 6 . It is anticipated that , when new tes t results become ava ilable, 
furth er research in the direction indicated will be carried out. 

I t should be mentioned again that the granula tion curves of insta lla tions A 
and B (T able II ) were measured with a Dr. 'vV . Wieland grain-analyser. The initia l 
values for a ll insta llations A, B, C and D are based on test results from the Holder­
bank Technical Office. The author would like to t ake this opportunity of expres­
sing his thanks for this information. 

Summary. 
The matter can be summarised by sta ting that the estimation of the perfor­

mance of a classifier by the proposed use of the separating limits 1'A4) and T. (5 ) 
is done with reference to an important requirement, namely , the fineness ra tio a2 

of the classifier. The values of "1B , 1:, XB and x are represented as functions of 
a2 and/or its reciprocal value I la2 • The evaluation of test results shows that mean 
curves can be drawn without undue scatter of points. Should a measured point 
lie above these curves, then the classifier is working more satisfactorily, and 
vice versa. If the values of B F' B A and a (circulation number) a rc known for a 
classifier, then an approximate estimate of performance by the procedure indicated 
above is already possible. 
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Some New Cement Works. 
SOME OF the ma ny new ce ment works, or extensions to existing works, that have 
been esta blished rece nt ly or are under construction in the United Kingdom and 
in other parts of the world arc described briefly in the following. 

Cookstown Works, Northern Ireland. 
A new ce ment works having a n a nnual productive capacity of 300,000 tons is 

now under construction for the Blue Circle Group, a t Cookstown in No rthern 
Irela nd . A photograph of a model of the new works is reproduced in F ig. I on 
page 14 . The site is located ten miles west of Lough Neagh in Co. Tyrone and 
is forty-s ix miles by road from Belfast. Construction commenced in 1967, and it 
is expected that product ion will begin in Au gust this year. The works wi ll 
operate on the semi-dry process as adopted a t the Group's la test works a t Dunbar 
(Scot land) and ' '''eardale (Co. Durham) ; the lat ter two works were described in 
the numbers of th is journa l for Janua ry 191:4 and July and September 1966 
respectively. 

The civil engineering work is being designed by the consulting engineers 
Messrs. Oscar F aber & P artl1ers in association with the Central Engineering 
Department of The Associated Portland Cement Manufacturers Ltd ., under th e 
ovel all control of the Northern Area Engineer's Department , which Department 
is also responsible for all the mechanical and electrical engineering for the project. 
The civil engineering work includes a cast-insitu reinforced concrete chimney 
3 00 ft . high. The diameter o f the shaft varies from 23 ft . a t the bo ttom to 9 ft. 6 in. 
a t the top, the thickness o f the wall vary ing from 9~ in . to 5 in. It is in tended 
that this structure, which is similar to others a t other recently-estab lished works 
of the Blue Circle Group a nd is expected to be completed this Spring, will be 
used by the consult ing enginee rs for structural research into concrete chimneys. 

The ma in civil engineering contrac tors are Sir Lindsay P ari< inson & Co., Ltd ., 
which firm is a lso underta kinv the bulk excavat ion at the site of the limestone 
cru shing p lant. The contrac tors for t he bulk excavation at t he site of the works 
and for roads, dra ins and the like, are Messrs. McLaughlin & Harvey Ltd . The 
chimney is being co nstructed by Messrs. Bierrum & Partners Ltd . 

Messrs. Ashmore, l3('nso n, Pease & Co., Ltd ., a member of the Davy-.-\ shmorl' 
Group, a rc supply ing a n " Ae rofall " mill o f 23 ft. diameter and the associated 
air-system for the works. This plant is to be used in th(' production o f th l' 
limesto ne raw m('a l and is t hl' four th " A('rofall " mill to be insta lled by The 
:\ ssociated Portl and Cement Ma nufact urers Ltd., the other mills being at 
the works a t Ca ll idon, Dunbar and '~Iea rda le. The gas cleaning equ ipmcnt for 
t he new kiln is to be insta lled by Stur teva nt E ngineering Co., Ltd. , a m('mber o f 
the Drake & Go rh am, Scull GroLip . 

Extension of Pitstone Works . 
. -\n e~tcll s ion cost ing ahout £ 7 ,00G ,OCO is being made to the works of the 

Tunnel Port land Cement Co., at Pitstone, Buckinghamshire. The extension will 
increase the annual producti ve ca pacity of the works by more tha n 4 00,000 tons 
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to a total of about 1,000,000 tons. It is expected that the new plant will reach full 
capacity by mid-I969. When the Pitstone works reaches full production, the 
Tunnel Portland Cement Co., claim it will have, together with their works at 
West Thurrock, the two largest cement works in the United Kingdom. 

In preparing the plans for the extension , a perspective view of which is shown 
in Fig. 3 on page 16, special attention is being given to preserving local amenities. 
Over £700,000 is being spent on dust-precipitation plant and this sum includes 
£350,000 to be spent on the existing plant to improve the level of dust filtration . 
Three electrical precipitators are being installed, one of which will be a stand-by. 

The main features of the new plant, which will be highly automated, include 
a rotary kiln 430 ft. long, and a reinforced concrete chimney 350 ft. high. There 
will be about 16,000 ft. of conveyor-belts linking the new kiln (No.5) with the 
chalk quarries and the raw-material stores. The kiln house is 1,800 ft. long and 
500 ft. wide. The substructure will be of reinforced concrete with a steelwork 
housing above. The kiln will be the largest installed for the dry process. The 
cost of the kiln house and substructure will be about £2,000,000. 

Special landscaping is to be carried out and tree-planting has been undertaken 
in order to mask the works from the adjacent village and from two local beauty 
spots. Full screening is not- practicable but the plantings are planned to hide 
many of the low structures , so that only the chimney and silos will rise above 
the tops of the trees. 

Attention is also being given to noise reduction and certain sections of the 
works will be sound insulated. New and highly economic methods of quarrying 
are being introduced and these will also reduce the noise. New bucket-wheel 
excavators that can excavate 500 tons per hour a re being brought into service , 
and work at night at the quarries will be reduced when the extension comes into 
production. A liaison committee on which the Rural, Urban District and Parish 
Councils, and preservation and amenities societies are represented, has been 
formed by the Buckinghamshire County Council and the Tunnel Portland Cement 
Co., Ltd. 

The original Pitstone works was opened in 1937 and employed a staff of 350. 
With the commissioning of the new kiln , the output of the entire range of cements 
made by the Tunnel Cement Co., will be substantially increased. 

The consulting engineers for the extension are Sir Frederick Snow & Partners, 
and the consulting architects are Messrs . Edward D. Mills & Partners. The 
landscape architect is Mrs. S. M. Haywood. The cement plant is being supplied 
by Messrs. F. L. Smidth & Co., Ltd. 

The contract for the first phase of the extension which is expected to be 
completed by April this year has been awarded to Cementation Construction Ltd. 
This work, the value of which is about £350,000, includes general site levelling, 
roads and drains, a service duct 3,600 ft. long, and foundations, conveyor tunnels 
and the superstructure for a clinker and gypsum store. An interesting aspect of 
the work is that , in view of the impending change to the metric system, most of 
the working drawings are being dimensioned in that system. 





If this is your problem 

Stein Two-Taper System is the solution 

In two -taper co nst ru ction, two sizes of bricks are used, one with 
"fast" and one with "slow" taper, easi ly identified by differen t 
co lou rs and supplied in the co rrect ratio to su it a given kiln 
diameter. 

Two-ta per construction has th e adv antages-

• Linings do not have to be tailor-mad e g iving quicker delivery 
from the manufacturer. 

• Brick stocks are simplified and reduced - just v ary th e ratio 
of t apers for the different s izes of kilns in th e plant. 

• If kiln shall irreg ularities are encountered through re - lining, 
th e ratio can be altered as req u ired u sing proportionately 
m ore " fast " or "slow" tapers to maintain a tight build to the 
she ll and at th e same time, ensurin g that all joints are radial. 

A s major suppliers to Rotary Cement Kiln s in the United Kingdom and 
Exporters to Cement Plants throughout th e W orld, we would be pleased 
to advise on and quote for your requ irements from our comprehensi ve 
range of Rotary Cemen t Kiln Refractories. 

For further details please consult our Technical Service Department. 

STEI~~ 
ANTICIPATE THE NEEDS OF INDUSTRY 

JOHN G. STEIN & CO . LTD .• BONNYBRIDGE. SCOTLAND. TEL: BAN KNOCK 255 (4 LINES) 361 & 362 
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New Cement Works in Qatar. 
The Qatar Government has announced the completion of the first phase 

of the £2,500,000 cement-manufacturing complex near Umm Bab, on the west 
coast of the Qatar peninsula. This phase comprises housing and residential services 
that will be used first by the constructors of the cement works and later by the 
operatives at the works. The project is the first major industrial venture under­
taken by this State, except for international oil recovery, and is part of a diversifi­
cation programme to reduce long-term dependence on oil revenues. It also 
represents a pioneering division of capital between the government and the 
Qatari public that resu lted in the formation of the Qatar National Cement Manu­
facturing Co., in 1965. A photograph of a model of the new works is reproduced 
on page 14 (Fig. 2) 

Messrs. Henry Pooley are the overall consulting engineers and this organisation 
confirmed the existence of limestone and shale deposits in the desert near Umm 
Bab, which is on the west coast of the Arabian Gulf; the estimated quantities are 
22,000,000 tons and 7,000,000 tons respectively. The main machinery is being 
supplied by Franco-Tosi S.p.A. of Italy. The plant was transported by sea to a 
natural basin three miles from Doha, the capital of Qatar, and was then conveyed 
by lorries a distance of fifty miles over desert. 

A complete gas-turbine power station of 3,300-kw. capacity is being installed 
by Messrs . Ruston & Hornsby Ltd. The power station will run on natural gas 
and will supply power to the WOlks and the housing compound. The equipment 
will comprise three A.C. generators, each rated at 1,100 kw. The gas-fuel will be 
conveyed in pipes from a de-gassing station at an oil-field five miles away. 

The plant includes raw-material crushers, conveyors, mills, a gas-fired rotary 
kiln, silos, packing machinery, steel-framed buildings and electrical equipment. 
The dry-process will be employed because of a shortage of suitable water. The 
annual productive capacity of the works will be 100,000 tons. Ordinary Portland 
and sulphate-resistant cements to British and U.S.A. standards will be produced. 
Product ion is expected to begin in the latter part of 1968. About two hundred 
men will be employed. The civi l engineering work has progressed so far that 
construction of the foundations is nearing completion. 

World's Largest Cem ent Kiln in the U.S.A. 
The Dundee Cement Co., of Clarksville, Missouri, U.S.A ., have installed what 

is reputed to be the world's largest cement kiln, having an annual productive 
capacity of 7,000,000 barrels (1,167,000 tons). The company believe that economies 
gained through large-volume production at one works will more than offset the 
high cost of transportation to distant users. 

The new plant, it is reported in " Business Week," cost £4,000,000 and may 
revolutionise the U.S.A. cement industry, since up to now, most cement-makers 
have installed kilns of 1,000,000 barrels capacity, such being large enough to 
serve customers within a 100-mile radius ; beyond this distance, the cost of trans­
portation is considered to be excessive. The Dundee Cement Co., believe it would 
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cost less to install one plant producing 6,000,000 barrels, rather than six plants 
each producing 1,000,000 barrels, but the large output of the larger inst allation 
would have to be marketed over a far larger area than is customary . The solution 
to this problem is warehousing. Supply depots have been established in six cities 
each 250 miles from the Dundee Cement Co .'s works. Transportation costs from 
kiln to depot are covered by savings in production costs. Each depot supplies 
customers wi thin a I oo-mile radius. These and other innovations in distribution 
enabled Dundee Cement Co. to sell at capacity last yea r compared with 80 per 
cent. for the rest of the U.S .A. cement industry. 

ENCI Works, Holland. 
For the expansion of the works of E NCl , at Maastricht, the largest cement 

manufacturers in Holland, a British-made excavator has been obtained . The 
machine is a Ruston-Bucyrus IIo-RB Ward-Leonard electric excavator with an 
improved control system which has been developed in conjunction with Associated 
Electrical Industries Ltd. The machine, the value of which is over £82,000, will be 
used to extract up to 1,000,000 tons of limestone annually . E xtensive expansion 
of the cement works is currently in p rogress to meet increasing demands for high­
grade cement. E NCl claim to supply go per cent. of the cement requirements in 
Holland. 

Limhann Works, Sweden. 
It was announced recently that Skanska Cement have completed a prc ject 

costing nearly £10,000,000, which has increased the annual productive capacity of 
the Limhann cement works by 70 per cent. to 1,200,000 tons. This works, which is 
t he largest cement works in Sweden, operates on a computer-cont rolled process, 
the control including the chemical and physical composition of thc products. 

East Germany . 
A new cement works, the cost of which will be about £6,000 ,000, is about to be 

put in full operation at Ruedersdorf , near Berlin . One of the six kilns is already op­
erating. All the productive p rocesses are computer controlled . This works will also 
supply the building, agricul ture and chemical indust ries of East Germany with 
300,000 tons of high-grade lime annually. 

Cement Mills of 3,000 h.p. 
WITH reference to the article in the number of this journal for November last 
describing the new 3,000-h .p. grinding mills being inst alled by The Associated 
Portland Cement Manufacturers Ltd ., it should be mentioned that the second 
chamber of each of the three mills so far in use is charged wi th steel balls manu­
factured by a new rolling process developed by Helipebs Ltd . This firm reports 
that after the first 4,000 hours of running of the mill at one of the works, the ba lls 
showed an exceedingly small amount of wear. 

----- _._--
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Consett 
IlJ (0) r }j rc @ 1¥J Bricks 
THE Hot Zone Lining 
for ROTARY CEMENT KILNS 
Specially developed for Portland Cement Kilns by Consett Iron Co. Ltd. 
ROT ACON possesses all the important characteristics 
necessary in a basic liner brick. 
ROT ACON bricks build up a sound coating rapidly and withstand kiln 
shut-downs without spalling. They are not subject to chemical attack 
at high operating temperatures and will not disintegrate from thermal 
contraction. The ideal basic lining for rhe production of Porrland Cemenr. 

ROTACON BRICKS SAVE MONEY 

BY INCREASED KILN AVAILABILITY 

CONSETT IRON CO. L TO. 
CONSETT . COUNTY DURHAM 
Telephone,' Consert 3411 Telex,' 53172 

•••••••••••••••••••••••••••••• 
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PRESSURE PIPES 

DOWN PIPES 

CORRUGATED 

AND FLAT 

SHEETS 

• Production. delivery, 
service and (if required) 
finance for complete 
inltallation., larl. or Imall. 

Installations completes pour la 
fabrication des tuyaux haute et 
basse pression et des pll ques 
planes et ondulees en amiante­
cimente. 
Production, livraison .service et 
(si desire) fin ancement des 
installations completes Irandes 
ou pet ites . 

AGENTS REQUIRED 

ASBESTOS CEMENT ENGINEERING CO. 
AEULESTRASSE 772, VADUZ· LIECHTENSTEIN 
Switzer land. P.O . Box 3",nl. 

BOUND VOLUMES OF .. CEMENT 
AND LIME MANUFACTURE" 

BINDI NG cases for annual volumes of 
H Cement and Lime Manufacture" can be 

supplied in cloth·covered boards lettered in 
gold on the spine with the title, volume 
number , and year of publication. Copies 
for binding should be sent post paid to 
Concrete Publications Ltd., 60 Bucking. 
ham Gate, London, S.W.I. 

When possible, missing numbers will be 
supplied a t the published price to make up 
incomplete sets, but as many of the 
numbers published during the past few 
years are not available it is advisable to 
ask the P ublisbers whether they have the 
numbers required before sending in· 

complete sets. 

The cost of cloth·covered lettered cases is 
I SS. for each volume. The cost of supply· 
ing a case and binding a volume is 255. 

including packing and carriage. 

MISCELLANEOUS ADVERTISEMENTS 

SCALE OF CHARGES 

FOR 

MISCELLANEOUS 

ADVERTISEME NTS 

Sa, per IIDe 
(averalle aeTeD worda per UDe). 

For ua. 01 Bos: Number. 
aUo" t"o IIDea. 

MIDlmum£l 
lor Dot more tban lour lIDea. 

DISPLAYED ADVERTISEM ENTS 

4S •. per aJnale column incb. 

Ad .... rtl.em.nt. muat r.acb the oflices or tbls 
Journal at 60 Ruddnabam Gate, London, 
S .W . I, by tb. t.t of tb. montb of pubUcation . 

FOR SALE 

EQUIPMENT FOR SALE 

2 Aerial Ropeways installations 
(Bleichert - Leipzig) and two 
cable cranes for the limestone 
transport: 
One of the installations has a loading 
capacity of 100 tons /hour, carrying 
cables with 1.320 m . long and a pulling 
cable with 18 mm. and 2.750 m. long, 
speed 2.3 m /second. 
This installation has 37 vagonetts in 
good condition and 18 which need to be 
repaired, the loading capacity of these 
vagonetts being 910 kgs. When loaded 
these vagonetts weigh 1.320 kgs. 
The second installation has a loading 
capacity of 84 tons/hour with an aerial 
rope of 490 m. and a pulling cable of 
1.000m. 
This installation has 25 vagonetts with 
a loading capacity of 700 kg. Its 
a verage loading capacity is 120 vagon­
etts per hour. 
The two cable cranes of 260 m, and 
280 m, are equipped with carrying 
cables of 260 to 625 m, 

We have also some spare parts and 
spare cables in good condition 

Box 2021, Cement and Lime M anufacture, 
60, Buckingham Gate, London, S.W .1. 
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my In a grate big tube corld a kiln witch 
goes round and round. Inside their 

daddy are a lot of speshul brik~ corld 
refractrees becors It gets 

very hot. My daddy says the makes best refractrees are made by 
a general who must be very 

S·lment clever nearly as clever as my 
daddy who makes siment" 

There is much more than mere 
cleverness behind the excellence of 
G R prod ucts, like years of ex­
perience, extensive research, the 
selection and blending of the right 
raw materia ls, care, craftsmanship 
and other things too numerous to 
mention-but you can't expect a 
littl e gi rl to know all that, can you? 
And she has forgotten to mention 

Spinella AC 
the G R basic refractory that plays 
such an important part in the 
cement industry today. 

Send for Spinella AC data shliet. 

General 
Refractories 
Genefax House. Tapton Park Road . 
She ffie ld S103FJ Telephone: 074231115 
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