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The comprehensive range of grinding media supplied by us and our unique
experience in the cement industry in practically every country of the
world enable us to give expert  advice and to supply a type of

grinding media that will provide the aaswer to any grinding problem.
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PACKER

Complete packing and loading
plants with ROTO PACKERS

l .‘L
T L L or our in-line packers with or
gy [ — | |-E‘ - s P )
o — - . without pre-compacting de-
=l WAL Wl vice including all conveying,
screening, dust-collecting and

loading equipment for lorries,
wagons and ships.

Furthermore:

Vibrating screens, laboratory
screens with test sieves, elec-
tro - magnetic feeders, wire
cloth of all metals.

More than 2500 Haver Packing
Machines in operation all over
the world

HAVER:BOECKER

»4740 OELDE Westfalen - Germany

U.K.Representatives:- CONTINENTAL ENGINEERIN G CO.LTD,, London Road, Ascot, Berks.
Tel.No: Winkfield Row 2011
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FULLER-DRACGO GLASS
CLOTH FILTERS FOR THE
CEMENT INDUSTRY

+% For completely dust-free cement production both kilns and clinker coolers should have Fuller-
Dracco Glass-Bag filters.

+% Fuller-Dracco Glass-Bag filters assure virtually 1009, dust collection from hot gases.

+% Glass bags withstand continuous temperatures of up to 550°F.

+% Reverse air and sonic cleaning prolong bag life.

+% Bag-houses can be designed for vacuum or pressure operation and for any capacity.

+% The largest suction type Glass Cloth Collector in the world is a Dracco installation handling 350,000

c.f.m. dry process kiln gas.

Glass cloth gas cleaning has proved the most effec-
tive means of trapping hot dust in cement plants and

Fuller's extensive experience in designing and LCONSTAVTIN
developing Glass-Bag Dust Collectors for many
applications makes us best qualified to build your next RADNOR HOUSE - LONDON ROAD - NORBURY
collecting system. LONDON - S.W.16 © POLlards 9571
Fuller-Dracco Glass-Bag dust collectors operate at

intake temperatures of up to 550°F without pre- ECONSTANTIV CONSTANTIV
cooling and we can offer a variety of bag cleaning 5.A. ESPANOLA 5.4

(ENGINEERS) LTD.

techniques to suit your operating requirements. 105 rue Lafayette Sancho el Sabio 28
Bag-houses are tailor-made to suit individual PARIS 10°  (()526 91.29 SAN SEBASTIAN (()18442
applications and cost requirements. The glass bags o

PP WAE }\

incorporate Fuller's modern fabricating techniques  Licenseas of FULLER CO. U.S.A. s
to ensure maximum service life.

PNEUMATIC CONVEYORS - BLENDING SYSTEMS
DUST COLLECTORS - COOLERS ~ CONTROL EQUIPMENT
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POLYSIUS

engineers

advise you

to choose

Long kiln for wet and dry process

The correct kiln for every raw material

LEPOL kiln with preheater for granulated and small-size material

POLYSIUS GMBH
4723 Neubeckum,

West Germany,
Telefon: (02525) 711

Telegramme: Polysius Neubeckum
Telex: 0892 893

POLYSIUS LTD.
London Road,

Ascot, Berks.

Telephone: Winkfield Row 2011
Cables: Polysius Ascot

Telex: 84 102

POLYSIUS S.A.R.L.

13 Rue Auber,

Paris IXe(Frankreich),France
Tél: Paris-Richelieu 87 49

Télégrammes: Polysius Paris

Telex: 21602
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Matosinhos Cement Factory
(Brazil)

the cement inddé'tr-y
relies on

FIVES LILLE-CAIL
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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 in Spring 1966.

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. ($7°50.)

How to Make Good Concrete. WALSH 1955. 108
pp. 8s.; by post 8s. 10d. ($1-

ConcreteFinishesandDecoration (,mLDB 1963. 144
pp. 18s.; by post 19s. ($4-50.

OTHER BOOKS ON CONCRETE AND ALLIED SUBJECTS

Concrete Construction Made Easy. TURNER and
LLAKEMAN. 1958. 115 pp. 6s.; by post 6s. 9d. ($1:50.)

Concrete Construction. ReyNoLps. New edition in
preparation.

Concrete Formwork Designer’s Handbook. GILL.
1960. 160 pp. 15s.; by post 16s. ($3-50.)

Basic Reinforced Concrete Design. REYNOLDS.
1962. Vol. 1. 264 pp. Vol. II. 224 pp. Each volume
(sold separately) 24s.; by post 25s. 3d. ($6 00.)

Engineering Mathematics (Mod

Introduction to Prestressed Concrete. ABELES.
Vol. 1: 1964. 379 pp. 60s.; by post 62s. ($15°00.)
Vol. 2: 1966. 347 pp. 72s.; by post 74s. ($15.00.)

Prestressed Concrete Designer’s Handbook.
ABELES and TURNER. 1962. 294 pp. 28s.; by post
29s. 6d. ($7-00.)

Ultimate Load Theory Applied to the Design of
Reinforced and Prestressed Concrete Frames.
BAKER. 1956. 96 pp. 18s.; by post 19s. ($4-00.)

n De )e
DouGLAs with TURNER. 1964. 224pp. 63s.; 5 by post
66s. ($15°75.)

Theory and Practice of Structural Design Applied
to Reinforced Concrete. ERIKSEN. 1953, 402
pp. 25s.; by post 26s. 6d. ($5-50.)

Explanatory Handbook on the B.S. Code of
Practice for Reinforced Concrete. ScorT,
GsLANV;LLE and THOMAS. 1965. 20s.; by post 21s. 6d.
($5.00.

Reinforced Concrete Designer’s Handbook.
REYNOLDS. 1965. 358 pp. 20s.; by post 2ls. 9d.
($5:00.)

Examples of the Design of Reinforced Concrete
Buildings. REYNOLDs. 1959. 266 pp. 12s. 6d.; by
post 13s. 10d. ($3:00.)

Reinforced Concrete Members subjected to Bend-
ing and Direct Force. BENNETT. New edition in
preparation.

Formwork for Concrete Structures. WyNN and
MANNING. 1965. 388 pp. 50s.; by post 53s. (§12°50.)

Prestressed Concrete. MAGNEL. 1954. 354 pp.
20s.; 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. WALLEY and BATE. 1961. 104 pp.
125. 6d.; by post 13s. 6d. ($3-00.)

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

Reinforced Concrete Reservoirs and Tanks.
GrRAY and MANNING. 1960. 190 pp. 12s.; by
post 13s. ($2:80.)

Concrete Water Towers, Bunkers, Silos and other
Elevated Structures. GRAY and MANNING. 1964.
312 pp. 36s.; by post 38s. (§9°00.)

Reinforced Concrete Chimneys. TAYLOR and
TURNER. 1960. 80 pp. 12s.; by post 13s.
($2-80.)

Introduction to Concrete Work. CHILDE. 1961.

0 pp. 4s.; by post 4s. 9d. ($1:00.)

Elementary Guide to Reinforced Concrete.
LAKEMAN. 1950. 95 pp. 6s.; by post 6s. 9d.
($1-50.)

Conti Beam Structures. SHEPLEY. 1962.
128 pp. 125.; by post 13s. ($3-00.)

Statically-Indeterminate Structures. GARTNER.
1957. 128 pp. 18s.; by post 19s. ($4:00.)

Analysis of Structures. SMOLIRA. 1955. 176 pp.
18s.; by post 19s.  ($4:00.)

Nomograms for the Analysis of Frames. RyGoL.
1957. 58 pp. text and 26 nomograms. 18s.; by post
19s. ($4-00.)

Arch Design Simplified. FAIRHURST. 1954. 64
pp. 12s.; by post 13s. ($2:80.)

Influence Lines for Thrust and Bending Moments
in the Fixed Arch. ERIKSEN. 1955. 27 pp.
4s.; by post 4s. 8d. ($1-00.)

Design of Non-Planar Roofs. TERRINGTON and
TURNER. 1964. 108 pp. 15s5.; by post 16s. ($3°75.)
Arch Ribs for Reinforced Concrete Roofs.
TERRINGTON. 1956. 28 pp. 4s.; by post 4s. 8d.

($1-00.)

Design of Pyramid Roofs. TERRINGTON. 1956.
0 pp. 4s.; by post 4s. 8d. ($1:00.)

Design of Prismatic Structures. ASHDOWN. 1958.
87 pp. 9s.; by post 10s. ($2°10.)

Design and Construction of Foundations.
MANNING. 1961. 231 pp. 24s.; by post 25s. 3d.
($6°00.)

Raft Foundations: The Soil-Line Method. BAKER.
1965. 148 pp. 15s.; by post 16s. ($3°75.)

Deep Foundations and Sheet-piling. LEg. 1961.
260 pp. 20s.; by post 21s. 3d. ($5:00.)

Reinforced Concrete Piling and Piled Structures.
WENTWORTH-SHEILDS, GRAY and EvANs. 1960.
149 pp. 18s.; by post 19s. ($4:00.)

Foundation Failures. SzecHy. 1961. 140 pp. 20s.;
by post 21s. ($5-00.)

Concrete Products and Cast Stone. CHILDE.
1961. 320 pp. 18s.; by post 19s. 9d. ($4:50.)

Moulds for Cast Stone and Concrete Products.
BURREN and GREGORY. Designs for garden ware.
1957. 96 pp. 6s.; by post 6s. 9d. ($1-50.)

Estimating and Costing Precast Concrete
Products and Cast Stone. FIELDER. 1963. 138
pp. 16s.; by post 17s.  ($4:00.)

Concrete Farm Structures. PENNINGTON. 1954
156 pp. 12s.; by post 13s. ($2:80.)

CONCRETE YEAR BOOK 1966

CONCRETE PUBLICATIONS LTD.,, 60 BUCKINGHAM GATE, LONDON, S.W.I
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plant

turnkey projects
by Vickers

World demand for cement con-
tinues to rise, bringing with it the
requirement for more manufactur-
ing plant—extensions to existing
works, complete installations.
More and more, particularly with
developing countries, the require-
ment is for turnkey projects, com-
plete plants ready for operation as
soon as the labour force moves in.
Vickers is uniquely placed to
meet any requirement for cement-
making machinery. A special Divi-
sion, devoted exclusively to the
Industry, is composed of experi-
enced chemists, designers and
engineers, backed by world-re-
nowned engineering facilities.

A Complete Service
Experienced design engineering
teams are available to travel to any
part of the world to discuss pro-
jects on the spot. The closest
liaison is maintained withall leading
cement producers, keeping Vickers
abreast of world cement market
trends and requirements.

Manufacture and Design

The works are at Barrow-in-
Furness, Lancashire, England,
whilst other engineering and manu-
facturing facilities are available at
Vickers works and associates in
Australia, Canada, India, South
Africa and Vickers licensee in
Spain. Full advantage is taken of
this engineering capacity, enabling
kilns and grinding mills of the
largest capacity and rating so far
in use anywhere in the world to be
offered to customers. Up to the pre-
sent day Barrow Works alone has
made and delivered over a hundred
and twenty kilns and a hundred
and fifty grinding mills.

A specialist staff of chemists and
engineers is concerned with the
development and application of
new equipment and techniques,
many of which have been initiated
by Vickers.

S

)
¥

sb‘(
OV

s Say, B T e
== == X

T o N
S

PAGE 1x

Reliability

To be economic the production of
portland cement must be a con-
tinuous uninterrupted process. All
of Vickers equipment, whether a
component or a complete plant is
designed and made to ensure re-
liable, continuous and profitable
plant operation.
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Construction, Operation

and Labour

Construction and commissioning
on site is carried out under the sur-
veillance of Vickers engineers, and
local labour employed during this
period can be trained to operate
the factory.

World-Wide Experience

and Service

Vickers have been producing spe-
cialised machinery for the cement
and allied industries for over forty-
five years. Equipment has been
supplied to leading manufacturers
in many parts of the world and an
extensive service network has been
built up. Plants operating in
Australia, Belgium, Canada,
Ceylon, Hong Kong, India,
Mexico, New Zealand, Rumania,
South Africa, Zambia, have all
provided experience in meeting
varying conditions of operation.

Further information

For further information please
contact the Cement Machinery
Division (Sales), Vickers House,
Millbank  Tower,  Millbank,
London swri. Telephone: TATe
Gallery 7777. Cables: Vickers
London.

Technical queries to

VEICRERS

LIMITED

Cement Machinery Division
Engineering Group
Vickers-Armstrongs

Barrow Engineering Works
Barrow-in-Furness Lancs England
Tel: Barrow 3366. Ext 129

cMms9p
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DESIGNED TO GRIND FASTER.
LAST LONGER. NEVER BREAK.
NEVER LOSE SHAPE.

ALL HAND FORGED.

ALSO FINE HAND
FORGED TOOLS FOR
QUARRY AND MINE.

FOR BALL AND
TUBE MILLS

IN HIGH
CARBON
OR CHROME

o i Brindley
1"—6" Diameter &SOns(summn)
Ltd.

ROTARY
DISC FEEDER

British Patent No. 769603

=

©.0

CENTRAL HAMMER WORKS, ACRES HILL LANE, POOLE ROAD,
DARNALL, SHEFFIELD 9. Tel: Sheffield 49663/4 Grams: 496634

for controlled, infinitely-variable volumetric-
measurements to close limits of many kinds of
crushed and ground materials such as cement
raw material, limestone, gypsum, coal, etc.

@ Operates safely.

@ Handles highly hygroscopic and sticky
materials.

@ Offers immediate response to automatic
regulation.

@ Is airtight and therefore suitable for use in

3 grinding installations operating under
< vacuum or pressure conditions.

DELO (ENGINEERS) LTD.
138 Borough High Street Also  Drying  Furnaces, Disc

LONDON,S.E.|.Tel: Hop 0085/6 | Granulators, Pneumatic Conveyors
Telegrams: OLED, LONDON, S.E.| {
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MILLS rorR THE CEMENT INDUSTRY

1200 H.P. THREE CHAMBER
GRINDING MILL RUNNING
IN SELF-ALIGNING
WATER COOLED OIL
CASCADE LUBRICATED
MAIN TRUNNION
BEARINGS, PATENT
FABRICATED STEEL ENDS
AND SHELL LINED WITH
MARTENSITIC NI-HARD
LINERS.

PATENT 'H' TYPE
MARTENSITIC NI-HARD
SHELL LINERS FOR BALL,
ROD AND TUBE MILLS.
BRINELL HARDNESS UP TO
650. STANDARD PATTERNS
AVAILABLE. OTHER TYPES
TO CUSTOMERS OWN
DESIGNS TO SUIT EXISTING
MILLS CAN ALSO BE
SUPPLIED.

Other Products include:—

Rotary Kilns, Coolers and Dryers.

Apron, Table, and Scraper Feeders.

MI5TERTGON

Slurry Pumps and Slurry Mixers.

ERNEST NEWELL & COMPANY LIMITED
MISTERTON VIA DONCASTER, ENGLAND

Cables: Newells, Misterton, Notts, England Telephone : Misterton 224-225
MEMBER OF THE HADFIELDS GROUP OF COMPANIES
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A name as tamiliar
a9 cement 118e/F

T

You are invited to take advantage of our world-wide
experience by consulting us regarding any problem
connected with the manufacture of cement.

F.L.SMIDTH & CO.LTD.

105 PICCADILLY, LONDON, W.I
Telephone: Grosvenor 4100 Telegrams and cables: Folasmidth London
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The New Weardale Cement Works.

THE new works (Fig. 1) which has been established by The Associated Portland
Cement Manufacturers Ltd., at Eastgate-in-Weardale, County Durham, was
formally opened last month. The works is situated on the north bank of the River
Wear (Fig. 2) some 20 miles west of Durham City. The quarry from which the
raw materials are obtained is about 4 mile south of the river and at a level about
450 ft. higher than the works; it is seen on the hill in the background of Fig. 1.
Connection between the works and quarry is by means of a new road negotiating
the southern escarpment of the valley. Materials are transferred from the quarry to
the works by means of a totally-enclosed conveying system. Construction of the
works, which has an annual productive capacity of 600,000 tons, commenced in
December 1963 and the first kiln was lit in June 1965; the second kiln was lit in
October last.

Because of the low moisture content of the raw materials, the semi-dry process
has been adopted. A flow-chart of the complete process will be given in the
continuation of this article in the next issue of this journal.

Fig. 1.—General View of Works and Quarry.

- ¢
ﬁvﬁ\‘lmJﬂ A7HnNe AR
L |

31 a.h 2508



PaGe 60 CEMENT AND LIME MANUFACTURE Jury 1966

BISHOP
AUCKLAND

. ST. JOHN'S CHAPEL \ ot
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< Fig. 2.

QUARRY CRUSHING Plan of Environs

STORAGE & RAW MEAL
PREPARATION PLANT of th%Wox;ks and
uarry.

\ FAIRY
\JHOLES

A general plan and elevation of the structures at the quarry are shown
in Fig. 3.
Preparation of Raw Meal
ExcavaTING.—Limestone and shale are excavated from different parts of the
same quarry. There are deposits of high and low carbonate limestone, and three
grades of stone are excavated, crushed and stored to facilitate correct blending
in subsequent processes. At present the top soil is being transported to spoil heaps.

\ SOUTH
| -
T e

QUARRY FLANT ELEVATION LOOKING EAST

NORTH

Fig. 3. Plan and Elevation of Structures at Quarry.
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Fig. 4.
Discharging
Limestone
into
Crusher.

After drilling and blasting, the limestone and shale are excavated by two
71-RB 3}-cu. yd. electrically-operated excavators and one 54-RB 2{-cu. vd.
diesel excavator. These machines load the material into 18-cu. yd. Foden dumpers.
A 24-RB diesel excavator fitted with drop-ball equipment is used for breaking up
oversized boulders. The material is transported in the dumpers to the crushing
plant where it is discharged into an intake hopper, which is at the same level as
the quarry floor, and thence onto screening rolls so that any material of small size,
which is usually low in carbonate, is separated from the higher carbonate larger
stones. This screening operation also relieves the crushers of stone requiring no
reduction, and the screenings are conveyed to the low-carbonate stone in the
storage compound. Crushing of the larger material is effected by a double slugger
roll crusher having two rolls 62 in. in diameter and 49 in. wide, running at 6o
r.p.m. Each is driven by a 1oo-h.p. motor giving a peripheral speed of about
1,000 ft. per minute.  [ig. 4 shows limestone being tipped from a dumper onto a
drop-bar feeder and passing thence to the roll crusher in the foreground. The
operator is stationed in a cabin overlooking the plant for the successive stages of
feeding, screening and crushing.

STORAGE OF CrRUSHED STONE.—The crushed and screened stone is delivered
from an elevated conveyor into a covered compound of 6,000 tons capacity
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Fig. 5.

Conveyor
to
Raw-meal
Mills.

equipped with an overhead electric travelling grab-crane to facilitate distribution
of stone. A subway below the floor of the compound is provided for the recovery
of the stone as required for the subsequent grinding process. Apron-feeders with
electronic weigh-scales are provided in the subway to proportion the feed of each
grade of stone in predetermined ratios. The feeders discharge onto a belt-conveyor
(Fig. 5) leading to the raw mill building which, like the store, is just below the level
of the quarry floor.

GRINDING RAW MEAL.—The high-carbonate limestone as excavated contains
about go per cent. of calcium carbonate and less than 2 per cent. of moisture.

Fig. 6.

‘¢ Aerofall *’
Mill.
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Fig. 7. “‘Double Rotator’’ Mills.

It is blended with low-carbonate stone which usually occurs in smaller pieces and
has a greater moisture content. The moisture content of the shale may be as high
as 20 per cent. The moisture content of the combined materials is often in excess
of 5 per cent., but is dependent on the weather. A combined drying and grinding
plant is therefore provided, and comprises a 23-ft. “ Aerofall "’ mill (F7g. 6) driven
by an 1,800-h.p. English Electric motor, and two “Double-Rotator” mills driven by
1,200-h.p. G.E.C. motors. The “ Aerofall ” mill is charged with the coarsely-
crushed material for the grinding action, but some steel media are also added for
this purpose. The mill is swept by a stream of hot air from an oil-fired heater which
dries the material and conveys the ground material to four-stage classifying equip-
ment. Oversized material discharged by the classifiers is split so that part of it is
returned to the ** Aerofall " mill for further grinding and the remainder to the re-
grinding mills. The latter (Fig. 7) are arranged for closed-circuit grinding with
two turbo-separators of 4-5 m. diameter, and driven by the 100-h.p. motors. A
feature of the * Aerofall 7 mill, which is the third installed by the A.P.C.M. Ltd.,
for the simultaneous grinding and drying of the hard mountain limestone of the
north country, is the feed-regulation system. By a combination of sonic and
weigh-feed controls, the supply to the mill of a sufficient quantity of coarse lime-
stone to act as a grinding charge is ensured.

The moisture liberated from the raw limestone and shale is extracted from the
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Fig. 8.
Interior of
Conveyor

Tunnel from

grinding circuit by bleeding off some of the circulating air through an Andrews
fabric filter plant having a capacity of 50,000 cu. ft. per minute. The oil-fired
air heater is automatically controlled to maintain a suitable differential between
the temperature and dew-point of the discharged gases.

CONVEYING.—The raw meal is transferred from the raw grinding system to
the main works by a 42-in. trough-conveyor (F7g. 8) which follows, so far as
possible, the general downward slope of the side of the valley, the inclination of the
belt being up to 15 deg., that is a slope of about 1 in. 33. A low belt-speed and the
provision of a sealed aluminium cover obviate air entrainment on the fluffy
surface of the fine dried powder materials. Near the main works the conveyor
crosses a road, a railway and the river, the conveyor gantry in this section being
supported on tee-headed precast concrete columns (Fig. g).

THE WORKS

A general view of the works isillustrated in I2g. 1. In the foreground of Fig. g
is seen the end of the covered raw-meal conveyor from the quarry. A plan of
the works together with other diagrammatic views is shown in Ig. 10. The
principal operations at the works include the further treatment of the raw meal,
the burning, cooling and grinding processes, and the batching and despatch of the
finished cement.

Treatment of Raw Meal

BLENDING AND STORAGE.— The raw meal is discharged from the covered con-

veyor into the boot of a bucket-elevator, 145-ft. centres, which in turn discharges
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Fig. 9.
Exterior of
Conveyor

from

Quarry to Works.

into one of three reinforced concrete blending silos (£7ig. g) the capacity of each
being about goo tons. The overflow from the first silo passes into the other two.
Blending is effected by a Fuller continuous quadrant blending plant which utilises
aeration pads covering the floors of the cylindrical silos. The pads in each silo are
grouped into four quadrants and operated through a time-controlled selection valve.
Compressed air is directed mainly into one of the four quadrants resulting in a
high degree of aeration in the meal above it compared with the meal above the
other three quadrants. The difference in the degrees of aeration and the corres-
ponding alteration in density causes convection currents within the contained
meal with consequent blending which eradicates variations in the carbonate
content. The meal is transferred from the three blending silos by means of
bottom discharge into any of five storage silos, each of which have a capacity of
about 1,450-tons.

NopuLISING.—From the base of the storage silos the prepared meal is trans-
ferred at a controlled rate, by means of pneumatic extraction conveyors screw-
conveyors and elevators to the granulators or nodulisers, which are 13 ft 1 in.
in diameter and two of which are installed for each of the two kilns. The no-
dulisers are inclined rotating pans in which the meal is mixed with water in
automatically proportioned amounts of from 12 to 14 per cent. The rotation of
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Fig. 11.
Side
View

of
Nodulisers.

the pan causes the moistened meal to form into pellets or nodules. Two views of
the nodulisers are shown in Figs. 11 and 12.

Each noduliser is driven by a 50-h.p. motor (Fig. 12). Inthe pan, a traversing
scraping arm is provided to prevent the building up of damp powder on the working

Fig. 12.
Rear
View

of
Noduliser.
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ATTHEHOT
HEARTOF
WEARDALE

The refractory installation by S. G. Blair & Co. Ltd. the specialist constructors in this field

Brief note to Top Management :

Blair characteristics : skill-competitive-
ness— highly mobile labour force—ad-
vanced mechanical handling technique
—experience in all types of refractory
installations large and small — compre-
hensive service in North and North East.

S. G. Blair & Co. Ltd., Lesley House. Broadway
Bexleyheath, Kent. Bexleyheath 5696/7691
Grams : Refcon, Dartford
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we sell the best
dust valves you can buy!

As a major manufacturer of world renowned dust collection equipment, we know
you can’t get high performance from a dust collector without getting high per-
formance from the dust valves connected to the hoppers so we produce our own
high performance dust valves—and use them ourselves—and sell them to others.
If you need the best dust valves you can buy to get the highest efficiency out of
your dust collection system, settle for OURS.

OURS—The type R-l1 motorized tipping valve
with features not available with gravity-operated tipping
valves: positive time cycle motorized operation: gravity
free-flow flushing features; gravity return assuring positive
valve seating without pressure closure that guarantees
non-jamming. It operates in positive pressure installations
up to S5in. W.G. (with special valves available rated for
30in. W.G.), and negative pressure installations up to
40in. W.G. And like all the dust valves we sell, the R-I
continues to operate efficiently at temperatures up to 750°F.

OURS—The gravity operated tipping valve—
ideal for sealing dust collector hoppers operating under
negative pressure (0-6ins W.G.) when handling dry
free-flowing material. The air lock principle of this valve
is achieved by the use of two flap closures that operate
alternately, permitting the collected dust to pass out of
the hopper without pressure loss. The rugged cast iron
construction and the unique hinged design of the valve
plate assures a perfect seal.

7 HARLEY STREET, LONDON, W.1.

OURS—The floating seal dust valve, for opera-
tion when handling abrasive materials, particularly at
high temperature. The *‘revolving door'’ principle is a
familiar one for dust valves and dust feed regulators. But
it took Western Precipitation to transform a “familiar”
item into a “special” one, by using a carefully machined
cast iron * Floating Seal "’ of control'ed hardness. A perfect
metal-to-metal seal is continuously maintained, for, as the
cast iron seal slowly wears, its weight keeps it in intimate
contact with the rotor.

We sell the best dust valves you can buy. Not the cheapest
. . . but the best value for money and exactly the right
unit for your application, in six, eight and ten inch sizes.
That's a big claim and one we are prepared to back all the
way. Ask us to prove it, but first, may we send you a
copy of our technical bulletin on Valves!

Ask your Secretary to write for a copy.

WESTERN PRECIPITATION

division of Joy Trading Corporation.

Telephone: Langham 7711

Manufacturers of electrical precipitators - mechanical dust collectors - gas scrubbers and high temperature filters
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Fig. 13.
Control
Panel
for
Blending
and Distribution
of
Raw
Meal.

surface. The maximum capacity of each noduliser is to convert into nodules
31 to 37 tons of raw meal per hour. Feed regulation is by means of Richardson
weighers coupled to Honeywell pneumatic controllers which are in turn linked by
ratio-controllers to Fischer & Porter water-flow controls. The blending, storage
and conveying of the raw meal to the nodulisers is controlled from a console
(Fig. 13) at which the successive processes are depicted diagramatically.

The Kilns

Two kilns are installed and each is combined with a *“ Lepol” preheating grate
and a ““ Recupol ™ cooler. The kiln house (I7ig. 14) is of precast concrete frame
construction with walls of concrete blocks.

The accompanying illustrations (I7gs. 14 to 17) show various views of the
kiln plant. The hood of the “Lepol” grate is shown in Fig. 15, and a general view
of one half of the kiln house is seen in Fg. 16. The firing end of the kiln with the
control panel and closed-circuit television for viewing the raw-meal nodulising
is shown in Fig. 10. A clearer view of the firing end is seen in I7ig. 17.

GRATE PREHEATER.—Nodules from the nodulisers pass onto the preheating
grate through which pass the hot gases from the kiln. In so doing, the nodules
are dried and heated to the calcining temperature before entering the kiln. Each
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Fig. 14. The Kiln House.

grate is 12 ft. 10 in. wide, the distance between the centres of the end-shafts
being g5 ft. Each grate is driven by a 25/8-h.p. variable-speed motor through
quadruple reduction gears. The gases pass twice through the grate and the bed
of nodules thereon. After the first passage, the gases from the preheating end of
the grate are subjected to cyclonic cleaning prior to being returned for the second
pass for drying the incoming nodules from the noduliser.

Tue Kions.—Each of the two kilns, which are inclined at a slope of 34 in 100
has a central cylindrical part 155 ft. long and of 12-ft. 10-in. internal diameter.
The overall length, including the coned inlet and outlet ends, is 196 ft. 6 in. Each
kiln is supported on three tyres having an outside diameter of 16 ft. 1in. and
face width of 2 ft. Tin. The shells were delivered with the tyres mounted on
the appropriate sections. Each tyre is carried on twin rollers having bearings
of 20 in. diameter and is supported on a reinforced concrete pier. Hydraulic
thrust gear is provided on two of the tyres which impart a small longitudinal
oscillating movement.

The shells of the kilns are of mild steel plate [B.S. 1501 (151 Grade B).] All shop
and site joints are welded. The thickness of the shell is 1} in. at the sintering zone
and increases to 1% in. under the tyres, and is 1} in. at the girth-gear. The thick-
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WADDINGTON-BENOTO BORED PILES FOR
A.P.C.M. NEW WORKS AT WEARDALE, CO. DURHAM

Benoto EDF.55 Rig boring foundation piles for Granulator, Lepol Grate, Kiln Piers and
Cooler Housings in the second phase of the Weardale development. The structures in the
background comprising similar units in the first phase were also founded on Waddington-
Benoto piles.

A.WADDINGTON & SON LTD

Civil Engineering Contractors, North Circular Road, London, N.W.10.
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Capital cost
Equipment costs can show a reduction of up to 20%.
Installation costs can show a reduction of up to 50%.

Operating costs
LABOUR Only one operator is needed to supervise a
plant with as many as six mills.
MAINTENANCE Virtually limited to lubrication and
planned replacement of liners.
POWER Reductions in power consumption.

JuLy 1966

w —‘study the é‘c‘i(jnommi(‘:s

All these savings are inherent in the design and operation of the Aerofall mill
system. This comprises a complete crushing, grinding and classifying plant which
accepts run-of-mine or primary crusher product as feed, and in a single operation

reduces it to a ground product ready for the process plant.

Associated Portland Cement Manufacturers Limited now use Aerofall mills at three works in the U.K. for the

manufacture of cement raw meal—details are listed below.

ORE

MOISTURE
CONTENT
MILL

LOCATION

FEED

Hard limestone plus shale
Average 5%

One 23 ft. dia. Aerofall mill at
each of three works

Cauldon, Staffordshire, England.
Dunbar, East Lothian, Scotland.
Weardale, Co. Durham, England.

Minus 9in.

POTENTIAL In excess of 4,000 tons per day
CAPACITY per mill

GRIND 359% minus 170 mesh

MEDIA i

sTEEL wear | O17b/ton

POWER

(Total primary

grinding 16.0 kWh per ton

including

auxiliaries)

Write for brochure entitled ‘Aerofall Mills’ describing the range and applications of this versatile system.

Ashmore, Benson, Pease & Company Limited,

ASHMORES
I
PROCESS EQUIPMENT DIVISION

South Works, Stockton-on-Tees, England.
Telephone: Stockton 65171  Telex: 58570

MEMBER OF THE DAVY-ASHMORE GROUP

oalsliesz
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Fig. 15.—Hood of ‘‘Lepol’’ Grate.

ness of the refractory lining is 7 in. Each kiln is driven by a 180/52-h.p. 960/280-
r.p.m. variable-speed electric motor which gives a rotational speed to the kiln
of 1:1 to 0-37 r.p.m. The drive is through a straight spur-gear with a tooth face
174 in. wide. To prevent the risk of distortion of the shell in the event of a power
failure, an auxiliary diesel drive is fitted to each kiln. Under these emergency
conditions, the kiln would rotate at 2-5 revolutions per hour while contraction due
to cooling was taking place.

GRATE COOLER.—The clinker falls from each kiln into a *“ Recupol " horizontal
grate cooler. The width of the grate is 6 ft. g in. and the length between the centres
of the shaft is 61 ft. 21in. As the bed of hot clinker moves forward along the
surface of the grate, air at atmospheric temperature is blown under and through
the bed, and thence passes in controllable proportions to the kiln as secondary
air for combustion. Air is also distributed to the coal mill as drying and primary
air. Air surplus to these requirements is exhausted to atmosphere through electro-
static precipitators. The grit and dust collected in the precipitator is passed to
the conveying system into which each cooler discharges. The main drive of the
cooler is a 25/8-h.p. 1440/480-r.p.m. electric motor interchangeable with that of
the prcheater grate.

FIRING Praxt.—The kilns are fired by pulverised coal. About 2,000 tons of

¢
y RS AVQNT
v T m“.mﬁ)’\%"
POICHA
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Fig. 16.
Control
Panel
and
Firing End
of
Kiln.

coal, which is delivered by road, are consumed cach week.  Until required, the
coal 1s retained in a covered store, of some 2,200 tons capacity, and is then trans-

i

Fig. 17. Firing End of Kiln.



Jury 1966 CEMENT AND LIME MANUFACTURE PAGE xvil

Gonsett
ROTAGCOWN 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

%\\\\\‘l!rl[//&

N \ ';_/

3 CONSETT IRON CO. LTD.
:== CONSETT * COUNTY DURHAM

Z

Telephone: Consett 3411 Telex: 53172

CONSETT

REERAPIIOAR AR AR RRRRRRRRRRRRRRRRRRRROHRNDRD.)
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MINA|G

BRAUNSCHWEIG / Germany

AND LIME MANUFACTURI ULy

Siple in construction, unequalled in performance

MIAG double - shaft
hammer crusher "TITAN*

crushes in one single
operation up to 800 t/h of
limestone as well as minerals
of similar kind to a grain size
smaller than 25 mm

Insensible to tramp irons
contained in the feeding
material

Favourable specific power
requirement

Perfect operation safety

Good possibilities of
maintenance and observation
for all building sections

Shortest installation and
disassembly period of the
wear parts

Agency for Great Britain

INDUSTRIAL EQUIPMENT CO.

(N.1) Ltd.
58, Howard St. Belfast

1966
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ferred to the coal mills (Fig. 19) for pulverisation. It is blown into the kilns by
the firing fans. A “P.H.I./M.P.S. 100"’ coal-drying and grinding plant, having an
output of 7 tons per hour, is provided. The mill, with its separator, is pressurised
by the adjacent firing fan which has a capacity of 9,500 cu. ft. per minute at 300
deg. F. and which is driven by a 125-h.p. motor. Each coal mill is driven by a
100-h.p. motor.

To be continued.

Investigations of the System C;A-N;CA; in System C-A-N.

A PAPER entitled *“ Data on the binary system 3Ca0.A1,0,-Na,0.8Ca0.3A1,0,
within the system Ca0O-A1,0,-Na,0.” by K. E. Fletcher, H. G. Midgley and A. E.
Moore, was published in the *“ Magazine of Concrete Research,” December, 1965.
A summary of the contents of the paper is as follows.

Conwicke and Day have shown that partial solid solution occurs in the system
C3A-NCgA; at temperatures below the liquidus. Their results indicate a marked
similarity between the X-ray powder diffraction data for a preparation containing
more than 3-0 per cent Na,O and the data given by Moore for a new phase in
Portland cements. The investigation now described was almost complete when
Conwicke and Day’s paper was published. It generally confirms their results but
gives more information on the solid solution.

The author’s conclusions read as follows.

The solid solution of Na,O in C;A has been investigated. In preparations
made at 1,350 deg. C., it was confirmed that Na,O replaced CaO. The sodium
calcium aluminate formed at the limit of solid solution has the composition of
91-0 mol per cent. C3A, g0 mol per cent. NjA. This compound has been indexed
on an orthorhombic system with cell dimensions a = 15-314, b = 153094, ¢ =
15-137 A. For preparations containing up to 2 per cent. Na,O there is a slight
contraction of the lattice dimension of the cubic C4A; between 2 per cent and
4 per cent. Na,0O a mixture of cubic and orthorhombic forms is found and at
4 per cent Na,O a single orthorhombic form occurs. Further solid solution causes a
slight modification of the orthorhombic lattice dimension until the limit of solid
solution is reached with 6 per cent. Na,O. The X-ray diffraction pattern obtained
when the phase contains between 4 per cent. and 6 per cent. Na,O agrees well with
that given by Moore for a new phase in Portland cements which is concluded
to be a new CzA phase in which additional oxides, Na,O, K,O, MgO or even
Fe,O4 or traces of TiO,, had lowered the symmetry from cubic to orthorhombic.
It cannot, however, be concluded that the new phase is stabilised solely by Na,O
since the analyses of Moore appear to preclude the possibility of even 4 per cent.
Na,O being retained in the new phase in some of the cements investigated.
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The Associated Portland Cement Manufacturers Ltd.

THE following information is abstracted from the Chairman’s Statement made at
the Annual General Meeting of The Associated Portland Cement Manufacturers
Ltd., held in London last month.

WitH the second kiln at the Westbury works! and the new works at Weardale?
commencing operation by October last, the year 1966 was started with nearly
1,000,000 tons of extra productive capacity. By the end of 1966, a further
1,250,000 tons will be available from the works at Dunbar, Dunstable, Ipswich3
and Plymouth, and the installation of a new works at Cookstown, Northern
Ireland, will be in hand.

Once again, associated companies overseas experienced record sales.

Associated Portland Cement Manufacturers (Australia) Ltd., which company
has three works in New South Wales and one works in Victoria, achieved record
production and sales. A new kiln of 300,000-tons annual capacity is being in-
stalled at Maldon works in New South Wales, and planning of further expansion
in Victoria is proceeding.

Ocean Cement & Supplies Ltd., British Coumbia, had a successful year, and
a new kiln of 300,000-tons annual productive capacity is being installed at the
works on Vancouver Island.

Keenly competitive conditions were experienced in Malaya, and productive
capacity is in excess of demand, but Malayan Cement Ltd., sold its entire pro-
duction.

Mexico experienced a slight fall in sales. The new 300,000-ton kiln at the
Atontonilco works will be in production in the near future.

The Golden Bay Cement Co., Ltd., and Waitomo Portland Cement Ltd., in
New Zealand, again produced record results, and both the ships carrying bulk-
cement were fully employed. Another kiln to produce 160,000 tons annually
is being brought into production at the Tarakohe works.

The works of White’s South African Portland Cement Co., Ltd., operated to
capacity and sales reached a new high level. Expansion is in progress, a new
300,000-ton kiln being in the course of installation at the Lichtenburg works.
The East African Portland Cement Co., Ltd., and the British Standard Portland
Cement Co., Ltd., recorded gratifying results, and with the stable political situa-
tion in Kenya, trade has been good. A new 300,000-ton kiln is being installed in
the Mombasa works of the British Standard Co., and an additional bulk-cement
ship has been ordered to deal with the increasing export trade of that Company.
The new 130,000-ton works # in Tanzania is nearing completion. In Rhodesia,
The Salisbury Portland Cement Co., Ltd., maintained its position. Since the
Unilateral Declaration of Independence, the Company’s trade, which includes

1.—See this journal for March and May 1966, and page 76 of the current number.
2.—See page 59 of the current number.
3.—See page 76 of the current number.
4.—See page 75 of the current number.
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IN
THE
BAG

MAXIMUM PROFITABILITY—
TROUBLE-FREE OPERATION

We are specialists in the design and construction of high-efficiency
Lime Hydrating Plants. Sturtevant Plants continuously produce
hydrate of guaranteed quality, are fully automatic in operation and
have full dust suppression. Only two operatives are required,
including bagging-off. Sturtevant Plants have in-built safeguards
against breakdown, and accurately classify hydrate by air separators.
They are in use all over the world.

Werite or telephone for full details.

S RTEWAN

STURTEVANT ENGINEERING CO. L.LTD.

ENGINEERED PROJECTS DIVISION
Sturtevant House, Highgate Hill, London, N.19
Telephone: ARChway 0233 Telegrams: Sturtevant, London, Telex

Designers and manufacturers of plant for Drying, Pneumatic Conveying, Gas Cleaning, Lime Hydrating,
Vacuum Cleaning, Batching and Blending, Formulation of Insecticides and Material Classification.

SEI03
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PRESSURE PIPES
DOWN PIPES
CORRUGATED
AND FLAT
SHEETS

. . . Production, delivery,
service and (if required)
finance for complete
installations, large or small.

Installations complétes pour la
fabrication des tuyaux haute et
basse pression et des pliques
planes et ondulées en amiante-
ciment.

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

AGENTS REQUIRED

ASBESTOS CEMENT ENGINEERING CO.

AEULESTRASSE 772,

VADUZ - LIECHTENSTEIN

Switzerland . P.O. Box 34,722.

FOR ALL BAGS
AND SACKS - ANY
MATERIAL - ANY SIZE

TPE portable stitching machines

TPE static stitching machines

TPE high-speed heat sealers for
plastic bags

TPE automatic sack lifters

FREE DEMONSTRATIONS
of these and TPE’s many other
profit-earners

Write today for details

THE THAMES PACKAGING
EQUIPMENT CO.

Dept. CLM, 28 City Rd., London, E.C.1,
England. Tel: MONarch 7387/8.
Grams: Pakitup London E.C.1.

(Props: The Thames Sack & Bag Co. Ltd.)

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 this journal at 60

Buckingham Gate, London, S.W.1. by the 1st
of the month of publication.

FOR SALE

OVER 30,000 “SPEEDY” MOISTURE TESTERS
now in use, for accurately measuring moisture content
in cement, lime, gravel, etc. Non-electric. Easily operated
by unskilled workmen. Full details of “SPEEDY” from
THOMAS ASHWORTH & CO.LTD.,CG7, Sycamore
Avenue, Burnley, Lancs.

PUBLICATIONS

THE MARKETING OF LIME
by K. K. Roy

An authoritative refterence work detailing
clearly proven marketing techniques adopted
by lime manufacturers all over

the world. Price |5s.

INTERTRADE PUBLICATIONS

(INDIA) PRIVATE LIMITED
55 Gariahat Road, Calcutta 19, India.

‘““CONCRETE SERIES"”’

BOOKS on CONCRETE

AND ALLIED SUBJECTS

see page viii.

CONCRETE PUBLICATIONS, Ltd.
60 Buckingham Gate, London, S.W.I

IT WILL PAY YOU TO MAKE
YOUR REQUIREMENTS KNOWN
THROUGH THE CLASSIFIED
ADVERTISEMENT COLUMNS OF
CEMENT AND LIME
MANUFACTURE
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exports to Zambia, has increased. Further measures have been taken to rationalise
the industry in Rhodesia. Good results were achieved by the Nigerian subsidiary.
The full output of the works of the West African Portland Cement Co., Ltd., was
sold, and capacity is being raised to 500,000 tons a year. Notwithstanding dis-
turbed political conditions in the Western Region, where the works is located,
the Company surpassed all previous records. Politics adversely affected trade in
Ghana. The clinker grinding plant, which is being managed for the Government
in that country, operated intermittently.

Asland Asociada, S.A. has taken over four existing works in Spain. The new
kiln at Cordoba has been brought into operation, and measures are in hand to
increase output at the Moncada Works, near Barcelona. It is also planned to
build a large new works in the Barcelona area.

New Cement Works.

Tanzania.—The accompanying illustration shows part of the crushing plant
at the cement works of the Tanganyika Portland Cement Co., Ltd., at Wazo
Hill, near Dar-es-Salaam, Tanzania. The Commonwealth Development Finance
Co., Ltd. (cprc) contributed some £440,000 towards the establishment of this
works, which will have an annual productive capacity of 130,000 tons, and in
which The Associated Portland Cement Manufacturers Ltd., have an interest.

Continued on page 76
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New Cement Works

Continued from page 75.

Claydon, Suffolk.—The illustration above shows the erection in progress
of the steelwork for a coal hopper for the new 500-ft. kiln at the A.P.C.M. works
at Claydon, near Ipswich. Main civil engineering contractors: Mitchell Con-
struction Co., Ltd. Suppliers of 6o-ft. jib crane: Pointer Contracting Ltd.

Westbury, Wiltshire.—A description of the recently-opened extension
to the A.P.C.M. works at Westbury, a general view of which is shown below,
was given in the number of this journal for March and May 1966.
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GR 341

Fired Dolomite
for Rotary Cement Kiln Lining

7 IMPORTANT FEATURES OF GR 341 FIRED DOLOMITE BRICKS

@ Chemically resistant to Portland cement.

@ Have a natural tendency to pick up and maintain a protective clinker coating
in the clinkering zone.

@ Resist clinker ring formation in the cooler sections of the kiln.
@ Excellent volume stability.

@ Low thermal conductivity.

@ High resistance to thermal shock.

@ Resistant to hydration.

2800°C bt

2600°C
2400°C

2200°C

Full particulars from:

GENERAL REFRACTORIES LTD

The G.R. GROUP GENEFAX HOUSE - SHEFFIELD 10 - TEL: SHEFFIELD 31113
for Everything
in Refractories

507

Printed in Great Britain by CokNwarL Press, Parls Garden, Stamford Street, London, S.E.1
Published by Concrere Pusrications, Lro.. 60, Buckingham Gate, London, S.W.l, England



PLANETHUNWICK ALITE

a complete range of lining blocks for cement & lime kilns

send for full details of these grades
HUNWICK magnesite- chrom

ALITE high alumina
PLANET abrasion resistant

PRICE-PEARSON (saLes) uimiten STOURBRIDGE woRcs.
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