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REFRACTORIES in world-wide demand...

S

... 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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STEING,....

ANTICIPATE THE MEEDS CF 'NDUSTRY.

Our Technical Sales Depariment is available ‘¢
you on all ielmclory problems.

JOHN G, STEIN & CO. LTD,, BONK‘*{BRIDGE, SCOTLAND. Tei: Banknock 255 (4 lines) 361 & 362
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solve your
tiust collectio
problems

with the Multiclone ®
Dust Collector

—proved in over 4,000 installations!

Multiclone, with its small diameter multi-tube design, means greater
compactness, better adaptability, higher efficiency, and less
maintenance. In every industry, the Multiclone offers the economy of
unit construction with the adaptability of custom-built design.

Long and narrow . . . square . . . short and wide . . . the Multiclone
can be made to fit YOUR installation requirements.

APPLICATIONS. The Multiclone has been successfully applied to
dust collection problems in many industries, including power, cement,
chemical, coal and rock products.

® Multiclone is a registered trade mark

with Westemn Precipitation Dust Valves

These valves all operate efficiently at temperatures up to 750°F

—the beSt you can bUy’ and are available in six, eight and ten inch sizes.

THE TYPE R-1 THE GRAVITY OPERATED THE FLOATING SEAL
MOTORIZED TIPPING TIPPING VALVE DUST VALVE
VALVE

.. .ideal for sealing dust ... for operation when handling
... positive time cycle collector hoppers operating abrasive materials particularly
motorized operation; gravity under negative pressure at high temperature.
free-flow flushing features; (0-6 ins. W.G.) when handling
gravity return assuring positive dry free-flowing material.

valve seating without pressure
closure that guarantees
non-jamming.

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: Joyloader London. W.P.6

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, never break and never
lose shape.

Also fine hand forged tools for
quarry and mine.

CENTRAL HAMMER WORKS,
ACRES HILL LANE, POOLE RD,,
DARNALL, SHEFFIELD 9,

Tel: Sheffield 49663/4  Grams: 49663/4

““LOMA’’ FURNACE

The illustration shows a “ LOMA™
duplex, oil-fired FURNACE (no
refractories) serving ‘‘ LOESCHE "
MILL engaged in grinding a mixture
of limestone, anthracite and coke at
the rate of 35 tons per hour with an
average moisture of 49, and a maxi-
mum of 79%,. 32,000 cu. ft. of air per
minute at a temperature of |75°F.
after the Mill. Entrance temperature
about 400°F. Fuel is Bunker C oil.
MILL fed by *““LOESCHE” all-
enclosed ROTARY FEEDER.

Also Feeders, Disc Pelletisers,
Pneumatic Conveyors.

DELO (ENGINEERS) LTD.

138 Borough High Street,
LONDON, S.E.l.
Tel: 01-407 0085/6

Telegrams: OLED LONDON SE1
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HAVER

PACKING
Ml\[HINF‘i
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CONTINENTAL ENGINEERING CC. LTD.
London Road, Ascot, Berks. - Tel. No: Winkfield Row 2011

U. K. Representatives:-
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through a pipe

CALLOW
ENGINEERING
LINITED

The cleanest and most efficient
way to convey fine,dry solids is

The Callow systems now incor-
porate the Callow-Ducon Fluo/
veyor System which is one of the
most advanced developments in
dense phase pneumatic convey-
ing of fine dry solids . . . such
as plastic powders, cement,
hydrated lime, fly ash, pulverised
coke and coal, silica dust and
fillers.

There are no moving parts...no
screws, agitating nozzles or
pressure-consuming orifices.
Airvolume 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,

Forfurther information, contact:-.

CALLOW ENGINEERING LTD

Pioneer Specialists in Pneumatic Conveying

SKELMERSDALE,
Telephone: TAWD VALE 3321 (5 lines)

LANCASHIRE, ENGLAND

A MEMBER OF THE WESTON-EVANS GROUP

with a push from

the GALLOW-DUGON
FLU0/veyor




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:-

D) & lowg Ay -process kil widh intrnal
Atllings. Guaranleed outpud 2700 fons /@
Gt 850 keal )k of ctenker:

2) 7 Folysius Lopal prefealesr itk e exislisy yolary
kit shorlewed frome 6/5 T 30 | the resainioy
lewgthe T the kitn b be cesed o< F 1Olary Aryer),




The decision:

Dspol prehedtes kit [

Leal Wwéﬂ(, 770,6@/@ #Me/

Polysius offer complete cement
works incorporating advanced control
systems such as

ecentral control station

e x-ray fluorescence analysis
eprocess computer

individual machinery for cement
works, a service combining process
know-how with the latest

instrumentation and control techniques.

POLYSIUS
POLYSIUS LTD.

The Brackens - Ascot, Berks.
Telephone: Winkfield Row 2011

Neubeckum - Paris - Madrid

703 e



PaGE x CEMENT AND LIME MANUFACTURE Janvary 196s

Designers of complete
Cement Works and manufacturers
of machinery for the cement industry

F. L. SMIDTH & CO. LTD., P.O. Box No. 137, 17, Lansdowne Road, Croydon. CR9 2JT.
Tel: MUNicipal 5555. Telex No: 264021. Telegrams & Cables: FOLASMIDTH CROYDON.
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Separating Effect and Efficiency of

Cement Classifiers.
By DR. R. RUEGGH*.

MACHINES generally called “ classifiers,” are 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 are required to separate out a finished cement of
specific fineness, for which the Blaine value is the usual standard. A good classifier
should carry out the separation with the greatest possible selectivity. As little as
possible of the fine material 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. 1 (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-eclevator to the classifier, where it is separated into fine and coarse material.
The latter flows back into the mill.

The Classifier.
Fig. 2 (page 3) is a cross-section of an Escher-Wyss classifier. The supply of material
falls through the inlet A on to the rotary distributing plate (1), is dispersed by the
latter, and is flung into the space between 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 fine particles of material. This initiates
the classifying 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 Bauzeitung,”
February, 1967.
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Fig. 1. Feed material
Mill Installation
with Classifier.
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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 wall of the exterior casing (6) and falls into the fine
material outlet . The surrounding air passes through stationary guide vanes (7)
back into the inner casing (2).

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 regulation
of the fineness of the finished 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
fitted with another type of regulator. Directly below the selector fan (4) are guide
vanes (10), which can at any time be adjusted to the required position by means of
the adjusting lever (11) over a guide-wheel ring (12). The latter can be adjusted
externally, even when the plant is operating, through the drive mechanism (13).

Ly

Fig. 2.
Cross-section of
Escher-Wyss Classifier.
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Granulation Curves.

In observations of existing plants, the grain analysis provides important infor-
mation on the operating behaviour and more especially on the mode of operation
of the classifier. By plotting the values obtained as a function of the size of grain
x, the granulation curves (Fig. 3) are obtained. The calculation of the standard
quantities is illustrated hereunder in a numerical example.

The classifier is fed with A tons of material per hour to be classified. Of this,
it separates out F tons per hour as finished material (cement), while G tons per
hour pass back again as coarse material into the mill.  From these streams of
material, the following two ratios can be obtained.

Circulation number: o=A[F

Returned material number: p=G/IF
Since A=I+G,

o=1I+p;, p=o—1I.

FFor examination of the material, samples are taken and sifted out. The weight
of the residue remaining on the sieve is set down in relation to the total weight of
the sample and the following proportional values are thus obtained for the three
streams of material.
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For the product (finished material) .. o P P
For the quantity circulated (feed material) . . .. u
FFor the 1returned material (coarse material) . . - r

IFor the passage through the sieve, the corresponding proportional values are as
follows.

FFor the finished material - i o f =1=p
For the supply .. - s s - a = I—u
FFor the coarse material .. g = I—r

In cach case according to the sieve selected, that size of grain x is obtained for
which the measured values p, u and » are valid. The properties of three sieves
commonly used are given in the following.

Number of apertures  Clear width x Dia. of wire
DIN No. per sq. cm. of mesh (mm) (mm.)
30 900 0°200 0131
70 4,900 0088 0055
100 10,000 0-00 0°04

With the finest sieve (DIN No. 100), ¥ = 0:06 mm. = 6oum. In order, however,
to obtain granulation curves of the greatest possible range (that is as complete as
possible), values of p, # and r are required for still smaller values of x. Dr. W.
Wieland's grain analyser is capable of supplying the corresponding values down
to Topm.

In addition to the proportional numbers, p, # and » and respectively £, a and
g, the quantity of finished material, ¥ tons per hour, and the Blaine values B
are measured, namely :

For the finished material: B sq. cm. per gramme
For the supply: B s o "
For the coarse material: Be o 5w »

The values ¢ and p can be expressed by means of the proportional values
obtained from the sample test thus:

p=(p— u)lu—:s) . wis s - s o 2 (1)
o= (r— p)(r— u) . 2% o 3 5 o5 % - (2)

The separating rate » of the classifier is expressed as the ratio of the fine con-
stituent of the finished product to the fine constituent of the material fed into the
classifier.

=g B T O £

n A, o 1—u
In Table I, the measured values for p, » and 7 for three different sizes of grain x
are tabulated together with the values for o and 7 as calculated in accordance with
the formulae (2) and (3).

When good grain analyses are available, the values of p and o are independent
of the size of grain. It may be assumed that any important variations are due to
inaccuracies. Tt is rather difficult to obtain good conformity between the p and o,
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TABLE [—PARTICLE ANALYSIS AND VALUES OF ¢ AND n

|

% pm 1 60 88 200 Mean
P 0-158 0°064 0-001

u 0-468 0338 0-060

3 0656 0488 0:096

r—p [ 0498 0424 0:095

r—u 0-188 0°I50 0:036

o ’ 2-65 2-82 2:64 2+
n ’ 059 0°54 039

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

A further check on the circulation number o 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

4B, = FB;+ GB,
or oB,=B;+ (6— 1)Bg.
Hence o = (Bp— By)/(B,— By).

Procedure for Estimating 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 7', 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

h=1I—n

This separation limit is marked in Fzg. 3, and thus 7,(1) at x; = 44 pm.

(b) In a second method, the separating size T,(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 equivaleunt 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

Po=1p(T—7) - - - . - - s - (4)

or p = p/(1—7,).
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Fig. 4.—Determination
of Separation Sizes T 4

1000 — 4 and T,5.
From formulae (1) and (4)
ty = Pyl (T— 73+ Po)
If the expressions for p, and u, are substituted in formula (3)
n=I—p,andIfoc =1I— u, s i 5 3 s % i% (5)

Formula (5) enables the equivalent separating size of grain to be found since,
as shown in Fig. 3, the value I/o is represented horizontally on the granulation
diagram. The point of intersection with the granulation curve for # (circulation)
gives the equivalent separating size of grain, which in the present example is
Xy = 36um.

() 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
Weight of grain size in the feed material
Moreover, from the measured values of p and # for the various graduations
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of grain size, the increments 4p and du are determined at these graduations.
Consequently
FAp  14p.

= Adu " odu

The separating limit 7°,(3) is defined as that size of grain at which half of the
grain of that size contained in the feed material reaches the finished material, and
thus when z = 1. From the shape of the classifying curves within certain fixed
limits, for example between 0-35 and 065, the selectivity of the classifying process
is established. In the lower part of IFig. 3, the separating curve corresponding to
the granulation graphs is shown. The separating limit 7°,(3) is 38um.

It is proposed to present a new definition of the separating limit 7°.(4) and
of the degree of separation, and the corresponding values as found by experiment
are also given. From this a method is subsequently developed which, as an
approximate procedure, is claimed will make it possible to evaluate the behaviour
of a classifier in operation. It is based solely on the Blaine values so that drawing
and interpreting the granulation curves are unnecessary.

Separating Size of Grain as Determined from the Specific Surface.

As illustrated in I7ig. 1, feed material of fineness B flows into the classifier.
In each case, according to production requirements say, for standard or special
cement, the classifier will be regulated so that the finished product is of a certain
specified fineness B . Depending on further factors, such as particularly the
loading of the classifier, the material fed in A will split up into the streams I
and G, that is a definite circulation number o (representing material in circulation
through the classifier) and a definite fineness B, will be established.

In the upper part of Fig. 4, the granulation curve a = 1 — u corresponding
to Fig. 3 is reproduced; the lower section represents the graph of the value B ,j,
the specific-surface of the grains of feed material between o and x. This value can
be determined, since the figure for the quantity passing through the sieve obtained
from the sieving tests is subjected to further analysis for the Blaine value. Such
measurements are seldom available. The curve B ;;, can also be obtained by calcu-
lation, in which process, however, certain assumptions regarding form factor and
specific weight of the cement must be made. In the lower part of Fig. 4, the B
curve is drawn which has been arrived at by calculation assuming a form factor
of unity.

The B ,, curve, which for # = o is converted to the value B,, can now be
intersected at the value B, by which means the separating size x, (in the present
example 52 pm) is obtained, that is, if the classifier at the point x, were to classify
with absolutely precise selectivity, then it would deliver a finished product with
the required value of B . At this point, the residue amounts to #, and the smallest
possible circulation number is

oM =1/(1— u,).

The effective circulation number can be imagined as consisting of two factors
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TABLE [L.—SUMMARY OF TEST RESULTS OF VARIOUS MILL INSTALLATIONS
ation \ A B | (o D
rial ground Clinker Clinker ‘ Clinker | scoria Clinker
Test No. | 2 \ 2 | 2 3 4
|
Composition l Clinker ‘ RO4 ROZ 04D —r — | 4rs 485 48s 24 et
(per cent.) Scoria 47 B0 = Z T | a5 485 45 13 | —
| Gypsum 50 58 55 | = = 30 30 30 3 | =
Classifier | \ ‘
Quantity of finished | |
mat 1 ¥ t/h. | 10-0 114 17-6
Ditto, fed to sister | A t'h. | 66 114 406
Circulation number o — | 66 10 2-31
Diameter of classifier | 4 n. | 4-8 48 4-2
Blaine value . | BF | sq.cm/g 4,200 3,010 | 2480
(finished)
Blaine value (Iud] . | B4 \ sq.em/g. | 1,340 1,680 3 1,340 | 1,363
ay=B¥/Ba | 1-8¢ 2:44 1-97 2:92 =82
a, = 0loy ©® - — 2:65 2:04 b’ 342 1-27
oy o 5 a5 | — 04 051 044 034 055
E=1/o, — 0-38 049 0-45 0-29 0-79
oM — = — = — —
os — — — — — —
mo. i = == = = =
K= (05— 1)/a — 0.24 0252 0192 0355
k= (om—1)/o | — 0-377 i — — — =
Mill [ ] ‘
Length/diameter .. | L/D| — ! 2-4 2:7 27 | 20
Ball charge . | pereent. | 30 30 30 — — T3 203 302 302 24
Power um\nmptlnn | N | kw. 750 750 750 275 275 602 607 G40 621 475
Nvd? | kw/m?, 6-75 675 675 56 56 5 55 58 56 64
gy and og, where o represents the enlargement from oy, and to ¢ due to the

imperfect selectivity of the classifier.  Therefore

O — OO .
The separating efficiency obtained in this way from the Blaine values is shown
by 9B = 1/o.

The evaluation in accordance with Fig. 4 gives the following values:
8- 48 -

Xy = 52pm, a4y = 0°403, Uy = 0°507.
oy = 1/0°493 = 2°03.

¢ = 27 (established by grain analysis).
o5 = 2:7[2:03 = 1:33m5 = 075,

In Table 2, the results of experiments on four different Escher-Wyss grinding
installations are tabulated in the upper part of the table and, in the lower part,
the evaluation results are included. Only for installations 4 and B are complete
grain analyses available. Consequently it was only for these tests that the values
of oy, o, mp and xp could be ascertained.

The ratio B,/B , obviously plays a very important role in a review of the
performance of a classifier. In Fig. 5, oy is plotted as a function of B,/
Accordingly o, may be represented as a function of B,/B ,, in all probability
also for different installations. Further future measurements will have to show
whether this assumption is admissible as sufficiently accurate. Should this be the
case, then o, can be ascertained approximately from B /B ,.

Research into the separating effect np demands more extensive evaluation
work, in addition to the collection of further Blaine measurements with the
object of plotting the B ,, curve. Accordingly there is another simplified rcpre-
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15 20 25
0:+ 6 /8,

sentational possibility, which, it is claimed, will make it possible to achieve

an evaluation even in the absence of granulation curves.

Separating 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:

_FBy_ 1 By .2F,
T 4B, o B, 2B,
Let the circulation number again be composed of two factors, o = o, 0, in which

z z &

or o=

% and o,= %ﬁ

The value of X will always be somewhat smaller than the value of 7, since g
represents the ratio of the separated surface area to the total supplied surface
area, while 7 is the ratio of the separated surface to the theoretically separable
surface under optimum conditions. It follows from this that the value o, is
always greater than Bg/B,. In the limiting case, where By =B ,, o)y =0, = 1
(Fig. 5).

If the evaluation is limited simply to determining the value of 3' and takes
a, as a basis for the determination of a given separating limit 7,(5), then, as in
formula (5),

a=

I . I ¢
= ; OF @y = —.
I— uy Ty

O3

In Fig. 4, the separating limit T,(5) is plotted; as is seen, x; = 6oum.
In Fig. 6, the values obtained for 2 and 7, are plotted as a function of 1/a,.
The S-shape of the curve shows that, for high values of a,, the classifier operates
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Fig. 6.—See Table 11,

unsatisfactorily but for low values it is considerably more favourable.
In estimating the performance of a classifier, the values arrived at for 3 and X
cannot alone be decisive. The circulation number o, which is derived, is also
specially dependent on the following quantities:
1.—On the ratio of the length to the diameter (L/D) of the ball-mill.
2.—On the charge factor of the mill.
3.—On the crushability of the clinker.
4.—On the required fineness of the finished product.
For example, if a large ratio L/D is selected, then oy, o, and o 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

10
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effectiveness of the classifier arises.

Effectiveness of a Classifier.

It follows from the foregoing, that the greater the fineness ratio B,/B , de-
manded of a classifier, the greater the circulation number ¢ becomes and the
smaller X' becomes. The effectiveness ¥ must consequently be represented by

gy — I oy— I gy — 1
g i T2 y % . 9 .

Oy 0507 o
Proceeding from the value oy, then the analogous formula for the effectivencss
is

In Fig. 6, the x-curve and the x5 curve are drawn. They show a maximum at
I/oy = 05 to 0:6 and fall away towards zero when 1/o, = 0 and 1/o, = I.

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

. Rotary-kiln clinker.

. L|D between 2-0 and 2-7; hence relatively short ball-mills.

Ball charge from 24 to 30 per cent.

Output of the mill in relation to size of the sifter: Njd® = 5-4 to 6-75.
Similar type of classifier and mill.

Ot B W N~

In no sense, therefore, can universal validity be claimed for the curves in
Figs. 5 and 6. It is anticipated that, when new test results become available,
further research in the direction indicated will be carried out.

It should be mentioned again that the granulation curves of installations A
and B (Table 11) were measured with a Dr. W. Wieland grain-analyser. The initial
values for all installations A, B, C and D are based on test results from the Holder-
bank Technical Office. The author would like to take this opportunity of expres-
sing his thanks for this information.

Summary.

The matter can be summarised by stating that the estimation of the perfor-
mance of a classifier by the proposed use of the separating limits 7,(4) and 7,(5)
is done with reference to an important requirement, namely, the fineness ratio o,
of the classifier. The values of 55, Z, x5 and x are represented as functions of
g, andor its reciprocal value 1/o,. 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 By, B, and o (circulation number) are 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 many new cement works, or extensions to existing works, that have
been established recently or are under construction in the United Kingdom and
in other parts of the world are described briefly in the following.

Cookstown Works, Northern Ireland.

A new cement works having an annual productive capacity of 300,000 tons is
now under construction for the Blue Circle Group, at Cookstown in Northern
Ireland. A photograph of a model of the new works is reproduced in Fig. 1 on
page 14. The site is located ten miles west of Lough Neagh in Co. Tyrone and
is forty-six miles by road from Belfast. Construction commenced in 1967, and it
is expected that production will begin in August this year. The works will
operate on the semi-dry process as adopted at the Group’s latest works at Dunbar
(Scotland) and Weardale (Co. Durham); the latter two works were described in
the numbers of this journal for January 19t4 and July and September 1966
respectively.

The civil engineering work is being designed by the consulting engineers
Messrs. Oscar Faber & Partners in association with the Central Engineering
Department of The Associated Portland Cement Manufacturers Ltd., under the
overall 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
300 ft. high. The diameter of the shaft varies from 23 ft. at the bottom to ¢ ft. 6 in.
at the top, the thickness of the wall varying from 9} in. to 5in. It is intended
that this structure, which is similar to others at other recently-established works
of the Blue Circle Group and is expected to be completed this Spring, will be
used by the consulting engineers for structural research into concrete chimneys.

The main civil engineering contractors are Sir Lindsay Parxinson & Co., Ltd.,
which firm is also undertaking the bulk excavation at the site of the limestone
crushing plant. The contractors for the bulk excavation at the site of the works

and for roads, drains and the like, are Messrs. McLaughlin & Harvey Ltd. The
chimney is being constructed by Messrs. Bierrum & Partners Ltd.
Messrs. Ashmore, Benson, Pease & Co., Ltd., a member of the Davy-Ashmore

Group, are supplying an ““ Acrofall ” mill of 23 ft. diameter and the asscciated
air-system for the works.  This plant is to be used in the production of the
limestone raw meal and is the fourth * Acrofall” mill to be installed by The
Associated Portland Cement Manufacturers Ltd., the other mills being at
the works at Cavldon, Dunbar and Weardale. The gas cleaning equipment for
the new kiln is to be installed by Sturtevant Engineering Co., Ltd., a member of
the Drake & Gorham, Scull Group.

Extension of Pitstone Works.
An extension costing about £7,000,0c0 is being made to the works of the
Tunnel Portland Cement Co., at Pitstone, Buckinghamshire. The extension will
increase the annual productive capacity of the works by more than 400,000 tons
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Matosinhos Cement Factory
(Brazil)

the cement industr
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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-1969. 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 are 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 3,6c0 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.
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If this is your problem

Stein Two-Taper Systemis the solution

In two-taper construction, two sizes of bricks are used, one with
“fast" and one with “slow" taper, easily identified by different
colours and supplied in the correct ratio to suit a given kiln
diameter.

Two-taper construction has the advantages—

@® Linings do not have to be tailor-made giving quicker delivery
from the manufacturer.

® Brick stocks are simplified and reduced — just vary the ratio
of tapers for the different sizes of kilns in the plant.

@ If kiln shell irregularities are encountered through re-lining,
the ratio can be altered as required using proportionately
more ‘‘fast’ or ‘‘slow’ tapers to maintain a tight build to the
shell and at the same time, ensuring that all joints are radial.

As major suppliers to Rotary Cement Kilns in the United Kingdom and

Exporters to Cement Plants throughout the World, we would be pleased

to advise on and quote for your requirements from our comprehensive

range of Rotary Cement Kiln Refractories. ANTICIPATE THE NEEDS OF INDUSTRY

For further details please consult our Technical Service Department.

JOHN G. STEIN & CO. LTD., BONNYBRIDGE, SCOTLAND. TEL: BANKNOCK 255 (4 LINES) 361 & 362



@mTM>»a
>

o

ESCHER WYSE

The new Air Separator

Type EL

Fineness of finished product can be regulated during operation with aid
of guide vanes immediately below selector

a Selector

b Guide vanes

¢ Handwheel for adjusting guide vanes through ring d and levers e
Modification of existing air separators easily possible

Escher Wyss Ltd., Zurich/Switzerland

/ Telephone 444451 Telex 53906/7/8
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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 resulted 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 woiks 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.
Production is expected to begin in the latter part of 1968. About two hundred
men will be employed. The civil engineering work has progressed so far that
construction of the foundations is nearing completion.

World’s Largest Cement 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 cconomies
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 10o0-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 installation
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 within a 10o-mile radius. These and other innovations in distribution
enabled Dundee Cement Co. to sell at capacity last year compared with 8o per
cent. for the rest of the U.S.A. cement industry.

ENCI Works, Holland.

For the expansion of the works of ENCI, at Maastricht, the largest cement
manufacturers in Holland, a British-made excavator has been obtained. The
machine is a Ruston-Bucyrus 110-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. Extensive expansion
of the cement works is currently in progress to meet increasing demands for high-
grade cement. ENCI claim to supply go per cent. of the cement requirements in
Holland.

Limhann Works, Sweden.

It was announced recently that Skanskd Cement have completed a preject
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
the largest cement works in Sweden, operates on a computer-controlled precess,
the control including the chemical and physical composition of the 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 processes are computer controlled. This works will also
supply the building, agriculture and chemical industries 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 installed 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 with 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 balls
showed an exceedingly small amount of wear.
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Gonsett
ROTAGON Bricks

THE Hot Zone Lining
for ROTARY CEMENT KILNS!

Specially developed for Portland Cement Kilns by Consett Iron Co. Ltd.
ROTACON possesses all the important characteristics

necessary in a basic liner brick.

ROTACON 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 the production of Portland Cement.

ROTACON BRICKS SAVE MONEY
BY INCREASED KILN AVAILABILITY
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' n / CONSETT IRON CO. LTD.
: N CONSETT * COUNTY DURHAM

? Telephone : Consett 3411 Telex : 53172
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PIPES and SHEETS..

PRESSURE PIPES « . « Production, delivery,

service and (if required)
finance for complete

DOWN PIPES installations, large or small.
Installati

CORRUGATED | fibrication des neyaus Haste o

basse pression et des pliques

AND FLAT planes et ondulées en amiante-

cimente.

Production, livraison,service et
SHEETS (si desiré) financement des
installations complétes grandes
ou petites.
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MISCELLANEOUS ADVERTISEMENTS

SCALE OF CHARGES
FOR
MISCELLANEOUS
ADVERTISEMENTS
5s. per line
(average seven words per line).

For use of Box Number,
allow two lines.

Minimum £1
for not more than four lines.
DISPLAYED ADVERTISEMENTS

45s. per single column inch.

Advertisements must reach the offices of this
journal at 60 Buckingham Gate, London,
S.W.1, by the 1st of the month of publication.

ASBESTOS CEMENT ENGINEERING CO,
AEULESTRASSE 772, VADUZ-LIECHTENSTEIN

Switzerland. P.O. Box 34,722.

FOR SALE

BOUND VOLUMES OF ‘‘ CEMENT
AND LIME MANUFACTURE™

BINDING cases for annual volumes of
‘“ 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.r1.

When possible, missing numbers will be
supplied at 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 Publishers whether they have the
numbers required before sending in-
complete sets.

The cost of cloth-covered lettered cases is
15s. for each volume. The cost of supply-
ing a case and binding a volume is 25s.
including packing and carriage.

EQUIPMENT FOR SALE

2 Aecrial 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
1.000 m.

This installation has 25 vagonetts with
a loading capacity of 700 kg. Its
average loading ity is 120 vag
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 diti

Box 2021, Cement and Lime Manufacture,
60, Buckingham Gate, London, S.W.1.
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a1
my in a grate big tube corld a kiln witch

goes round and round. Inside their

are a lot of speshul briks corld
daddy refractrees becors it gets
very hot. My daddy says the

make best refractrees are made by

a general who must be very

t clever nearly as clever as my
S|men daddy who makes siment””

- 2 A There is much more than mere
‘ g cleverness behind the excellence of
GR products, like years of ex-
perience, extensive research, the
selection and blending of the right
raw materials, care, craftsmanship
and other things too numerous to
mention—but you can’t expect a
little girl to know all that, can you?
And she has forgotten to mention

Spinella AC

the GR basic refractory that plays
such an important part in the
cement industry today.

Send for Spinella AC data sheet.

General
Refractories

Genefax House, Tapton Park Road,
Sheffield SI03FJ Telephone: 074231118
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