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,%&m: building a cement kiln
° with Stein Refractories

FOR CEMENT KILNS

... offer maximum efficiency through high resistance to clinker attack,
quick clinker coating, and high retention of coating during kiln shut-downs.

STEIN MAS CKL - IAS CK - STEIN 70 - STEIN 63
NETTLE DA and THISTLE

are proved refractories for liring the various

2ones of cament kilng:

You are invited lo consult our
world-wide experience on all cement kiln refraclory problems.

JOHN G. STEIN & CO. LTD. BONNYBRIDGE, SCOTLAND. Telephone: Banknock 255 (4 lines) 361 & 362
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This brggi',“nﬁ‘?fglé/er

THE NEW JARRATT WITH WEBRONZE FILLING

It's a tough brush the new Jarratt with the Webronze filling. Webronze—
a polypropylene, designed to resist abrasion—to give five times the wear of
natural fibres and to really sweep deep—shifts all the dirt—quickly.
Webronze —the filling unaffected by climatic conditions, easy to clean,
clogging matter falls away in water.

/
COMPARE THE PRICE P g-gDZEﬁ Pﬂ! gﬂev

Less factor discount.
Quantity discounts on application.

Ref: 13 W.B., 13” double stave hole
stock, 16 <5 Knots.

V7.V, 7.7 gl BRUSHES

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

»>






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 POLYSIUS LTD. POLYSIUS S.A.R.L.
4723 Neubeckum, London Road, 13 Rue Auber,
West Germany. Ascot, Berks. Paris | Xe(Frankreich),France

Telefon: (02525) 711 Telephone: Winkfield Rows 201 | Tél: Paris-Richelieu 87 49
Télégrammes: Polysius Paris

Telegramme: Polysius Neubeckum Cables: Polysius Ascot
Telex: 0892 893 Telex: 84 102 Telex: 21602
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Confidence of the Customer — Characteristic of Success

KLOCKNER-HUMBOLDT-DEUTZ AG - KOLN
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HUMBOLDTY

Thanks to its advantages
the HUMBOLDT preheater

stands for the prototype equipment which deter-
mines a new trend in developing the new eco-
nomic dry procedure for the production of
cement.

Every 4th order for a HUMBOLDT preheater
plant is placed as a subsequence of favourable
experience made with the same equipment in
the past. We project and build complete cement
works operating by the dry procedure, wet
procedure and with HUMBOLDT electrostatic
precipitators reaching maximum capacities in
accordance with the requirements of modern
practice.

K597 H

Ask for our engineers' expert advice and for booklets at the HUMBOLDT Works Phone 8231 Telex 08873501
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Matosinhos Cement Factory
Brazil)

the cement industr
relies on

FIVES LILLE-CAIL

S. A. AU CAPITAL DE 61.032.000 DE F.  R. C. SEINE 54 B 2384
7 RUE MONTALIVET PARIS 8¢ - ANJ. 22.01, 32.40
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HOWDEN

at
Wilson’s (NZ) Portland Cement
Portland, New Zealand

TO handle and treat the gases from a Vickers-Armstrong 30/35-ton

per hour Wet Process Cement Kiln at Portland, Northland, in
New Zealand, a Howden Lurgi dry electro-precipitator has been
installed, followed by a Howden induced-draught fan.

The waste gases from the kiln are conveyed to the twin-section mild-
steel cased precipitator, which has trough-shaped hoppers with
enclosed screw conveyors for dust removal.

The precipitator operating voltage is supplied by two Silicon Trans-
former Rectifiers, each rated at 500 mA/60 kV output, with Auto-
matic Voltage Control equipment to maintain maximum de-dusting
efficiency.

The precipitator and fan are designed to handle gas volumes up to
214,000 CFM at 250°C at a suction of 7.5 inches WG. The designed
efficiency of the precipitator is 96.679,.

JAMES HOWDEN AND COMPANY LTD
195 SCOTLAND STREET, GLASGOW C.5
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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.

Write or telephone for full details.

O [URTEVANT

STURTEVANT ENGINEERING CO. L.LTD.

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

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

SEI03



MILLS ror 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.

MISTERTQON

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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ROTARY
DISC FEEDER

British Patent No. 769603

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

@ Operates safely.

@ Handles highly hygroscopic and sticky
materials.

@ Offers immediate response to automatic
regulation.

@ Is airtight and therefore suitable for use in
grinding installations operating under
vacuum or pressure conditions.

DELO (ENGINEERS) LTD.

138 Borough High Street Also  Drying  Furnaces, Disc

LONDON,S.E.l.Tel: Hop 0085/6 Granulators, Pneumatic Conveyors
Telegrams: OLED, LONDON, S.E.|

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 //////// 0

e WL
/

STEEL // /

from

1"—6" Diameter

CENTRAL HAMMER WORKS, ACRES HILL LANE, POOLE ROAD,
DARNALL, SHEFFIELD 9. Tel: Sheffield 49663/4 Grams: 49663/4
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LECTRIC’ SELLS
0 COUNTRIES

TRANSFORMERS
SWITCHGEAR

FUSEGEAR
An ‘ENGLISH ELECTRIC' 250 h.p. 735 r.p.m. d.c. motor driv-
ing the rotary kiln at the Rhoose Works of the Aberthaw and
Bristol Channel Portland Cement Company Ltd., Glamorgan. CONTROL GEAR
A 300 h.p. motor generator set and 57 motors totalling 2,366 h.p.
were also supplied under this contract. MOTORS

For industrial drives or complete electri-

il : POWER
fication schemes for the cement indus- GENERATION
try, contact

"ENGLISH ELECTRIC

LARGE INDUSTRIAL MACHINES DIVISION, STAFFORD
The English Electric Company Limited, English Electric House, Strand, London, W.C.2.

EM.SOA
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A name as 1armilar
a9 cement 11<e/f

You are invited to take advantage of our world-wide
experience by consulting us regarding any problem
connccted 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.*

IN the number of this journal for July last, a description was given of the quarrying
operations, the preparation of the raw meal, and the firing section of the new
works recently opened by The Associated Portland Cement Manufacturers Ltd.,
at Weardale, Co. Durham. In the following the processes subsequent to burning
are described. Flow-diagrams for each of the sections of the plant from the quarry
to the despatch section are given in Fig 25 (pages 84 and 85).

Auxilliary Kiln Plant.

ELECTROSTATIC PRECIPITATORS.—Each bed of nodules on the preheating
grates absorbs a high proportion of the dust entrained in the gases leaving the
kiln. The dust remaining in the gases is extracted by electrostatic precipitators
(Fig. 18) before the waste gases are discharged via the final fan into the base of the
400-ft. reinforced concrete chimney.

Each of the precipitators, which were supplied by the Western Precipitation
Division of Joy Sullivan Ltd., is of the plate type and comprises two chambers
arranged in parallel and individually capable of taking the full flow of gas in the
event of a fault occurring in the other chamber. The plates, which are of 16-gauge
mild steel and are placed g in. apart, are interspersed with electrodes of 0-1055-in.
diameter plough-steel wire placed at intervals in the direction of flow of the gas.
Pneumatic rappers are provided for the plates and the electrodes. High-tension
uni-directional current is supplied by totally enclosed silicon rectifier-trans-
former units equipped with automatic voltage controls of the transistomatic
type. Castell locking of the isolators, earthing switches and all entries into the
precipitator makes access impossible until isolation and earthing has been carried
out.

INSTRUMENTATION AND CONTROL.—Automatic control of the Lepol semi-dry
process plant is more complicated than in the case of a wet process. The principle
adopted is to control some of the more important variables to pre-determined

*Continued from July 1966.
C
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Fig. 18.— Electrostatic Precipitators for Kilns.

Fig. 19.
Kiln
Instrument
Panel.
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Fig. 20.—Clinker Storage Silos.

levels. This control, coupled with weight control of the nodule input, tends to
make some of the disturbing factors affecting the equilibrium of the burning
process more uniform.

The variables controlled are the exit temperature of the coal mill, the input
of cooler-air, the over-grate pressure balance of the Lepol grate, and the kiln-hocd
pressure. These controlled variables are recorded together with a number of the
other temperatures and pressures throughout the system. Instruments and
electric controls are situated in a common cubicle on panels which include mimic
diagrams of each kiln and alarm annunciator panels.

The electric control panels are quite separate from the instrument panels,
thus avoiding any risk of confusion between the wiring circuits which work on
different voltages.

Honeywell Servotronik movements are used to make records of the prime
variables in a row across a single wide chart, each instrument having a separate
band of the chart with its appropriate scale. The whole of the records are thus
obtained on one piece of paper which simplifies daily removal and scrutiny for
control purposes. The instruments in the raw-meal preparation section are
arranged similarly. The wide-chart opening can be seen clearly in Fig. 19 which
shows the kiln instrument panel.
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Clinker Conveying and Storage.

The clinker grate-coolers are fitted with hammer breakers which reduce
oversize pieces of clinker and these then pass with the fine clinker through a drag-
chain conveyor onto either of two Clarke-Chapman steel-trough catenary con-
veyors. Each conveyor has a designed capacity of 200 tons per hour, at a speed
of 50 ft. per minute, which greatly exceeds the output from the two kilns, and thus
allows for any surge in the discharge. Below the outlets from the coolers, the
conveyors are horizontal for a length of 70 ft. Thereafter they are inclined at
5 deg. while passing along a subway below the works road. Following this section,
one conveyor is inclined at 17} deg. and the other at 30 deg. so as to discharge
into separate steel distribution hoppers which are arranged for transfer of the
clinker into the silos of the grinding mill or to a reserve store. Conveying to the
silos is effected by two Bagshawe inclined bucket-elevators having a vertical lift of
65 ft. followed by two 15 in. Redler drag-chain conveyors each 129 ft. long.

The silos are of steel and are 30 ft. in diameter and 55 ft. high. There are eight
silos, installed in two rows of four each, having a total capacity of 1,000 tons.
Three of each group of four silos are allocated for storing clinker, the remaining
one in each group being for storing gypsum. The clinker silos are shown
in Fig 20.

The gypsum is delivered by road, the vehicles discharging into a hopper at
ground level. By means of a short belt-conveyor, the gypsum is fed into one

Fig. 21.— Cement Grinding Mills.
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Fig. 22. Electrostatic Precipitators at Cement Grinding Mills.

of the aforementioned bucket-elevators and drag-chain conveyors while clinker
is being handled by the other. The clinker and gypsum are extracted from
the bases of the silos by Howe-Richardson extractors which discharge onto four
belts, one on cach side of the two rows of silos, feeding four cement mills. Weighers
arc combined with the gypsum extractors. Each belt has a Howe-Richardson
weigher giving the combined weight of clinker and gypsum. This weigher is linked
with the gypsum extractor-weigher by a controller set to give the required ratio
of gypsum to clinker whatever the rate of feed to the mill.

Grinding and Cement Storage.
GRINDING.—Four cement mills are installed in two pairs (Fig. 21) in the
building which also contains the drive motors and reduction gears.
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The mills have shells 45 ft. long and of 8 ft. 4} in. internal diameter. They are
supported at both ends on white-metal self-aligning trunnion bearings of
3 ft. diameter, with provision for longitudinal expansion at the feed end of the
mill. Each mill is divided internally into two chambers by a steel grid diaphragm.
The feed-end chamber is lined with manganese steel plates and the following
chamber is lined with NI-hard plates with helically-pitched ridges constituting a
“classifying " lining. The chambers are loaded with steel grinding media of
various sizes. Each mill shell is placed under suction by a fan through an
electrostatic precipitator, a pair ot which are seen in the background of Fig. 21
and more clearly in Iig. 22. The dust discharges into the main flow of cement
from the mill. Each mill is driven by an AE.I. 1,200-h.p. 3:3-k.v. auto-
synchronous induction motor coupled to a double-reduction divided-drive locked-
train gearbox transmitting through a speed reduction of 750 to 205 r.p.m. The
output shaft of the gearbox is coupled by two flexible couplings and a torsion
shaft to a flange on the outlet trunnion journal of the mill.

Cement leaving each mill is passed over a totally enclosed Niagara vibrating
screen with a single deck 3o0in. by 6oin. Any particles of broken media are
extracted, and cement then falls to the inlet of a 7-in. Fuller-Kinyon pump. The

Fig. 23 - Bag-packing Plant.
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Fig. 24. Bulk-loading Plant for Road Vehicles.

air required for the pumps is provided by a Hick-Hargreaves rotary compressor.
Delivery pipes 5in. in diameter extend from the mill house and up the exterior
of the cement silos to appropriate distribution junctions and valvesin the housings
over the cement silos.

STORAGE.—The cement is stored in eight reinforced concrete silos, each of
2,100 tons capacity, installed adjacent to the packing and loading plants. Extrac-
tion from each silo is by means of three pneumatic conveyors feeding to either
of two 24-in. screw-conveyors between the two rows of four silos. Extraction air,
together with that exhausted by the pipe-lines of the Fuller-Kinyon pumps, is
passed through filter bags provided in the housings over silos. Following the two
screw-conveyors, two elevators of the central discharge type lift the cement for
transfer by pneumatic conveyors Thus cement from any silo can arrive at positions
suitable for bagging or despatch in bulk by road or rail. Screens are interposed at
each terminal point of the mechanical handling system as a protection against any
extraneous matter entering the system, ‘
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Fig. 26.— Works Main Substation.

BaGGING axD DEspatch IN BuLk.—For packing bags, an eight-spout Haver
& Boecker packer (I7ig. 23) is installed. This plant has a capacity of filling 1-cwt.
paper bags at the rate of 110 tons per hour. The filled bags are discharged on to
a 24-in. flat belt-conveyor which, by means of ploughs, can distribute either to one
of the three retractable belt-conveyors, supplied by Messrs. J. Darnley Taylor, Ltd.,
for loading lorries, or on to a turntable from which they are taken by sack-barrows
to rail box-wagons.

For bulk loading, the cement is passed into three elevated hoppers (Fig. 24)
from which vehicles standing below can be loaded quickly.

Rail bulk-wagons stand on a weighbridge while they are being loaded from
pneumatic conveyors. All the loading points are fitted with dust-collection equip-
ment returning the collected cement into the respective loading hoppers.

Most of the output of this works is dispatched in bulk in block trains composed
of ““ Presflo ”’ wagons, many of which are owned by A.P.C.M. Ltd. Some special
light-alloy cylindrical tank wagons (Fig. 20) are also provided. The trains proceed
to distribution and packing depots at various places in the North of England.
For shunting, rail traffic is handled by a diesel-hydraulic Vanguard loco-
motive of 175 h.p. The works sidings are, however, laid out for use by British Rail
locomotives so that assembled trains of empty and filled wagons can be easily
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HRTH BROWN-

steel and aII;)y
iron castings

Firth Brown

castings have

been supplied
__to the Weardale
- Cement Works

=) FIRTH BROWN LIMITED
\\ Sheffield

L_iB England.

wE Steel Foundry:
Scunthorpe, Lincs.
Tel. 2208/9.
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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
WEAH DALE RS

The refractory installation by S. G. Blair & Co. Ltd. the specialist constructors in this field
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handled into and out of the works, thereby ensuring a speeding turn-round of
traffic.

Water and Power.

WATER SuppLy.—Water for nodulising and cooling machinery is obtained from
surface drainage and by extraction from the nearby River Wear. All water is
stored primarily in two interconnected concrete-lined ponds of 100,000 and
160,000 gallons capacity. Circulation is effected by three, and one standby,
centrifugal pumps through two g-in. low-level mains into a 20,000-gallon header
tank situated in the top of the granulator building. The pressure of water at any
part of the works is therefore practically constant. All cooling water, together
with storm water, is returned by the works drainage system to the ponds. By
arrangement with the Wear and Tees River Board, supplementary water is taken
from the River Wear by a separate smaller pump, and surplus water which may be
collected at times is passed into the river. Water for drinking purposes, canteen,
laboratories and the like, is obtained from a separate water main connected to the
Iocal water authority’s supply.

DRAINAGE.—A complete soil drainage system is installed at the works and
connected to a sewage treatment plant.

PowkRr SuppLy.—The supply of electricity from the North Eastern Electricity
Board is fed into duplicate 66/20k.v./15 m.v,a. transformers installed in a substation
adjacent to the main entrance to the works. From this point, 20-k.v. underground
cables feed two A.E.I. 20/3:3 k.v. transformers located in the works main sub-
station (Fig. 25). Each is rated at 6/7:5 m.v.a. and each is fitted with manually-
operated off-load tap-changing having steps of 424 per cent. and 45 per cent.,
delta-star wound, incorporating Bucholz and winding temperature protection.
Power is received and distributed from the main substation at 3-3 k.v. using Whipp
& Bourne air-break circuit-breakers rated 150 mvA, each breaker being solenoid-
operated from either a rectifier or battery source of 110 volts d.c.

In addition to the main substation, three other substations have been estab-
lished, namely, one at the Aerofall mill, crusher and kiln. The Aerofall mill
and crusher substations are on the hillside. The former is fed via duplicate feeders
about } mile long and comprising two three-core 0-3-sq. in. cables, which are under-
ground except where they cross the road, river and railway by means of the con-
veyor gantry. The medium voltage distribution system is derived from eleven
3:3 k.v. 433-v. hermetically-sealed transformers supplied by London Transformer
Products Ltd. Three of these transformers are installed in the main substation,
three in the Aerofall mill substation, and one in the crusher substation. All these
transformers are of 750.k.v.a. The remaining four are of 1,000 k.v.a.and areinstalled
in the kiln substation which is located near the kiln plant. All these eleven trans-
formers are fitted with manually-operated off-load tap-changing switches with
424 per cent. and +5 per cent. settings, and are suitable for parallel operation
within their group. Whipp & Bourne medium-voltage switchgear is installed, and
comprises spring-operated air-break circuit-breakers for the incoming and bus-
section duties, together with outgoing fused-switch units.

¢
LY
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The 3-3-k.v. motors are controlled by air-break circuit-breakers incorporating
P. & B. Gold M4A relays. The 415-v. drives are grouped into multi-starter boards
using Baldwin & Francis air-break contactors. Automatic synchronising equipment
is fitted to the Salient-pole synchronous motors driving the 1,800-h.p. and 1,200-
h.p. mills.

Centralised control consoles equipped with semi-graphic mimics, indicator
lamps, alarm and monitoring devices and the like are provided to operate all the
plant drives.

Acknowledgements.

The design of the works was undertaken by the Central Engineering Depart-
ment and Northern Area Engineering Office of The Associated Portland Cement
Manufacturers Ltd. The consulting engineers for the civil engineering work at the
quarry were Messrs. Oscar Faber & Partners.

The main civil engineering contractors were Tarmac Civil Engineering Ltd.,
and Mitchell Construction Co., Ltd.; the work undertaken by the latter firm also
included the construction of the 400-ft. concrete chimney. The piled foundations
were installed by Messrs. A. Waddington & Son Ltd. The main contractors for the
administration building, which has an area of 12,000 sq. ft. and is of conventional
construction, were Messrs. G. Stephenson (Builders & Contractors) Ltd. This
building was erected in four months- The precast concrete components for the
coal store, mill and grinder building, the garage at the quarry, and the buildings
for the general stores and fitting shop were supplied and erected by Messrs. F. &
D. M. Hewitt Ltd. The structural steel work, amounting to over 1,000 tons,
for the limestone stores, crusher house, Aerofall mill house and other works
at the quarry was supplied and erected by Messrs. Wright Anderson & Co., Ltd.

In addition to the various suppliers of auxilliary plant named in the foregoing
description of the works, the following firms were concerned with the supply of the
plant. The Lepol kiln plant, the Recupol coolers, the regrind mills and the
turbo-air-separators were supplied by Polysius Ltd. The Aerofall mill was
supplied by Messrs. Ashmore Benson, Pease & Co., Ltd., and the 1,200-h.p.
cement mills by Vickers Armstrong (Engineering) Ltd. The mechanical erection
was carried out by Messrs. Ashmore Benson, Pease & Co., Ltd., Staffordshire
Public Works Co., Ltd., and Installation & Manufacturing Contractors Ltd.
The electrical installations were by Messrs. H. J. Couzens Ltd.

Brochure Received.
Fives Lille-Cail and the Cement Industry.—A 56-page booklet describing the
operation of four factories of the Fives Lille-Cail organisation, which undertakes
all manufacturing operations of plant for the cement and other industries, from
making the steel to assembling the plant. The descriptions relating to cement
plant apply to grinding and burning and auxiliary plant, and are illustrated
by examples of plant installed at various works throughout the world.
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WADDINGTON-BENOTO BORED PILES FOR
A.P.C.M. NEW WORKS AT WEARDALE CO. DURHAWM

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.

SEPTEMBER 1966

— study the economics

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
CAPACITY

GRIND

MEDIA
STEEL WEAR

POWER
(Total primary
grinding
including
auxiliaries)

In excess of 4,000 tons per day
per mill

35% minus 170 mesh

0.17Ib/ton

16.0 kWh per ton

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

ASHMORES
I
PROGESS EQUIPENT DIVISION

Ashmore, Benson, Pease & Company Limited,
South Works, Stockton-on-Tees, England.
Telephone: Stockton 65171

MEMBER OF THE DAVY-ASHMORE GROUP

Telex: 568570

oalaliesz
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Heat Generated in the Hardening of Magnesite Cement.

AN important study by the U.S. National Bureau of Standards provides what is
thought to be the first published figures on the amount of heat generated in the
setting of magnesium-oxychloride cement.  Formed by the action of concentrated
magnesium-chloride solution on active magnesium oxide, cements of this type are
extensively used in industry, but they generate much more heat in the process
of hardening than does ordinary Portland cement, ard this may in some applica-
tions cause serious difficulties.  The heat evolved by a large mass of magnesium-
oxychloride cement could easily raise the temperature to well above 100 deg. C.
Being a good conductor of electricity, this cement is particularly suitable for
non-sparking flooring in works manufacturing explosives and the operating
theatres of hospitals. Other applications include floors of office buildings, stores,
ships and railway carriages. Because it absorbs neutrons more effectively than
does Portland cement, it is also used for the heavy protective walls required in
atomic-energy work. Although well established, some users of magnesite cement
report unfavourable results.  The mechanisms of the difficulties that have arisen
are not well understood, but it is likely that some instances of unsatisfactory
performance have resulted from non-uniform methods of preparation and
application. No generally accepted standard specification for the preparation
and application of magnesium-oxychloride cement have yet been adopted in the
U.S.A. (There is in Great Britain, a British Standard Code of Practice CPzo4,
“Insitu Floor Finishes,” which includes a section on magnesium-oxychloride
flooring; a revised edition of this Code was published recently.)

In the Burcau’s study, nine representative commercial magnesite cements
were investigated and, in addition, some laboratory-mixed pastes consisting only
of magnesium oxide (MgO), magnesium chloride (MgCl,) and water, in various
proportions, were also investigated.

The heat generated in the commercial cements during the first eighteen hours
of hardening, during which time heat generation is substantially complete, was
found to be about 190 calories per gramme of magnesium oxide. TFor the
laboratory-made pastes of various proportions, a wide range of values was
obtained, varying from 135 to 320 calories per gramme of magnesium oxide. The
low heats of hardening measured for some of these pastes support the conclusion
of previous investigators that free MgO may remain in such pastes.

Three different calorimetric procedures were adopted. The heats of hardening
of the laboratory pastes, which contained no inert or filler material, were deter-
mined indirectly by a heat-of-solution method similar to that used for Portland
cement. The heat of solution of a sample of the hardened paste was determined in
hydrochloric acid (2-00 normal). Using similar HCl solutions, the heat of solution
of the magnesia and the heat of dilution of the magnesium-chloride solution used
in preparing the paste were also determined. The difference between the sum of
these last two values and the heat of solution of the hardened sample is the heat
evolved during the hardening of the paste. This indirect heat-of-solution method
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used for the laboratory pastes requires that the materials be soluble in the acid
and that the paste be analysed chemically.

To determine the heats of hardening of the commercial cements, two direct
methods were used. In the first, samples of the cement were allowed to harden in
corked vacuum flasks while their internal temperatures were recorded. Electrical
calibration of the flasks permitted the heat evolved by the cement to be calculated
from the recorded temperatures. Because the cement in the vacuum flasks reached
temperatures up to 100 deg. C., a second set of direct measurements was made in a
Lerch conduction calorimeter. In this apparatus, the heat generated by the cement
flows over a calibrated path into a water-bath at constant temperature. Because
of the more rapid flow of heat from the specimen, the Lerch equipment permits the
cement to harden at lower temperatures than do the vacuum flasks; the tempera-
tures reached by the cement in this instrument were only a few degrees above the
temperature of the room. The path of the flow of heat was a brass tube, one end of
which was in contact with the cement and the other end of which was maintained
at the temperature of the water bath. Resistance thermometers attached to the
tube permitted the temperature drop along the tube to be recorded. From the
recorded differences of temperature and from the electrical calibration of the
instrument, it was possible to calculate the amount of heat evolved by the cements.

British Standard for Sulphate-resisting Portland Cement.

A NEW British Standard B.S.4027, ““ Sulphate-resisting Portland Cement ", was
issued recently.* The specification is based on experience gained in the sixteen
years which have elapsed since sulphate-resisting cements were first manufactured.

The physical requirements for sulphate-resisting Portland cement are identical
with those for ordinary Portland cement, as specified in B.S.12, except that finer
grinding is required. A direct test of resistance to sulphates can only be achieved
by prolonged storage of specimens in sulphate solutions, and thus is not suitable
for a standard test. It is known, however, that Portland cement has a consider-
able degree of resistance to sulphates if the content of triculcium aluminate does
not exceed 3} per cent., and this limit has therefore been included in the new
Standard.

In addition to fineness and chemical composition, the Standard stipulates
the requirements regarding manufacture, sampling, manufacturer’s certificates,
marking, and the use of the cement in tropical climates. The compressive strength,
setting time and soundness are specified. Appropriate methods of test are given
in appendices.

Details of the requirements of the Standard are given in the following.

FINENESS.—The fineness is to be such that the specific surface is not less
than 2,500 sq. cm. per gramme.

CHEMICAL CoMPOSITION.—The lime-saturation factor is to be not greater
than 102 and not less than 0-66 when calculated from the expression

*Obt:;iniab]e from the Birwitiisih Standards Institutioﬁ, 2 P;rk STreetﬂ, Londion,r\\'.l.
(Price 108).
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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 5in. 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.

Jo ", 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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Gonsett
ROTAGCON 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

N
A 3 v

(%27 CONSETT IRON CO. LTD.
3 ' CONSETT * COUNTY DURHAM

Z Telephone: Consett 3411 Telex: 53172

CONSETT
REFRACTORIES
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(Ca0) — 0-7(SOy)
2:8(Si0,) + 1°2(AL,0,) + 0-65(Fe,0y)
The symbols in brackets refer to the percentage (by weight of total cement)
of the oxide, excluding any contained in the insoluble residue.

The tricalcium-aluminate content C,A is to be not greater than 3-5 per cent.
when calculated from the expression 2:65(A1,05) — 1-69(Fe,04). The symbols
have the same significance as for the lime-saturation factor.

The percentages of Al,0, and Fe,0, are determined by methods described
in the Standard. If the result of this calculation is below 3 per cent., the cement
is deemed to comply with the requirements without a repeat determination.
If the result is above 3 per cent., the determination is to be repeated from the
beginning. If both the results are at or below 3-5 per cent., the cement is deemed
to comply with the requirements. If one of the two results is above 3-5 per cent.,
the determination is to be carried out a third time and, if two out of the three
results are at or below 3-5 per cent., the cement is deemed to comply with the
requirements. If two out of the three results are above 3-5 per cent., the cement
is deemed not to comply with the requirements.

Results of the tricalcium-aluminate determination which differ by more
than o-2 per cent. from the laboratory average result, are to be discarded and the
determinations repeated. If agreement is still not reached, the cement is to be
retested in accordance with the foregoing procedure by an agreed independent
laboratory, and the results then obtained are to be accepted.

The weight of magnesia is not to exceed 4-0 per cent.

The content of total sulphur in the cement, expressed as SOy is not to exceed
2'5 per cent.

The total loss on ignition is not to exceed 3 per cent. for cement to be used
in temperate climates or 4 per cent. for cement to be used in tropical climates.

COMPRESSIVE STRENGTH.—The average compressive strength of three mortar
cubes or of three concrete cubes are to be as for ordinary Portland cement.

SETTING Time.—The initial setting time is to be not less than 45 minutes,
and the final setting time not more than 10 hours.

SouNDNESs.—The cement, when tested for soundness by the method described
in the Standard is to have an expansion not exceeding To mm. If the cement
fails to comply with this requirement, a further test is to be made using another
portion of the same sample after it has been aerated by being spread out to a
depth of 3in. (76 mm.) at a relative humidity of 50 to 8o per cent. for a total
period of 7 days; the expansion of this aerated sample is not to exceed 5 mm.

CEMENT IN TropicaL CLIMATES.—The temperatures specifically mentioned
in the methods of test are applicable to temperate climates. Cement intended
for use in tropical climates may be tested at temperatures exceeding 68 deg. F.
(20 deg. C.) but not exceeding 95 deg. F. (35 deg. C.).

Note.—The Blue Circle Group have published a revised data sheet relating
to sulphate-resisting Portland cement and having special reference to the new
British Standard.
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Pozzolanic Cements in India.

A publication, entitled ** Special Report No. 1—Pozzolanic Clays of India: Their
Industrial Exploitation & Use in Engineering Works,” was issued recently by
the Indian Central Road Research Institute (Copies are obtainable at Rs. 13.00
per copy from the Director, Central Road Research Institute, New Delhi-zo0,
India). One section of this 300-page book deals with pozzolanic cements. After
dealing with the method of production of this material in other countries, the
Report continues with an examination of suitable materials available in India
and gives an account of the extent to which pozzolanic cements are made in that
country.

A number of deposits of very reactive clay yielding pozzolanas with lime re-
activity of at least 2,000 Ib. per sq. in. have been located, and work connected
with the development of special pozzolana cements has been undertaken at the
Institute. Results show that by using highly reactive ** surkhi "* to replace 20
per cent. of the cement in a mortar or concrete, a pozzolanic cement is obtained
which has the same early-strength properties as the corresponding ordinary cement
and has higher chemical resistance. Experience indicates the necessity of inter-
grinding pozzolana and cement clinker to produce pozzolanic cement in preference
to the current method of mixing the pozzolana with the cement and aggregates
when making concrete, and in preference to the establishment of blending centres to
achieve the unsatisfactory task of mixing dry cement and pozzolana.

The only example in India of large-scale manufacture (about 100 tons per
day) of clay pozzolana carried out under controlled calcination has been at Bhakra
dam in the Punjab. The pozzolana plant was asscciated with a g4oo-ton-per-day
cement plant producing togethcr 500 tons of pozzolanic cement per day. The
procedure was as follows.

The raw shale was first reduced to $-in. size. It was calcined in a rotary kiln
at 1400 to 1600 deg. F. (760 to 870 deg. C.) and remained to soak at this tempera-
ture for two hours in a refractory-lined 15-ton soak pit. This ¢peration was found
to improve calcination. The material was then carried on a drag-chain conveyor
and cooled on the way to the grinding unit by a spray of water limited in volume
to keep the material dry enough for grinding. The calcined material was ground
to a specific surface of 4500 sq. cm. per gramme (Blaine).

The shale deposits at Bhakra contain bands of sandstone, siltstone and over-
burden mixed with the shales. During excavation, the sandstone and overburden
could be rejected but the siltstones were thoroughly intermixed with the shales.
They were, however, removed to a great extent by hand-picking off the raw-feed
belt, but about 3 to 6 per cent. was always left in the shale. From the point of view
of pozzolanic activity, this amount of siltstone was found to be deleterious. The
raw shale as excavated was a mixture of dust and lumps. Before feeding it into
the kiln, the lumps were reduced to #-in. in a jaw-crusher. Calcination and grinding
were greatly affected by the condition of the raw material, granular material

*Until recently, *“ surkhi ”* was the term applied to crushed brickbats. A superior
material is now prepared by calcining selected clays rich in reactive materials.
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Simple 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

BRAUNSCHWEIG / Germany
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being easier to handle during calcination than the dust. The shale acquired
pozzolanic activity only when it was calcined at the previously stated temperatures
for about two hours. The kiln was an oil-fired rotary kiln 100 ft. long which
dealt with about 5% tons of material per hour. The temperature at the firing
end was about 1700 deg. I¥. The kiln rotated at 1 r.p.m., at which speed, and
due to the inclination of the kiln, it took about 58 minutes for the material to travel
from one end to the other. The temperature of the material at the discharge end
was about 1600 deg. I. The temperatures in the kiln and soak pit were recorded
by radiation-type pyrometers and thermocouples. The oil consumption in the kiln
was about 8 to 10 gallons per ton of material.

The calcined material, after being cooled, was stored in a 1100-ton silo. The
grinding mills were of two types and three in number. One was a 20 ft. by 5 ft.
double-compartment ball-mill, capable of grinding about 2-5 tons of material
per hour to the required fineness. The first compartment contained large balls
which did most of the disintegration. The second compartment contained smaller
media which pulverised by attrition. The second type of ball-mill of which there
were two, was a single-compartment type 10 ft. by 5 ft. and used “ cylpebs " as
grinding media. Before being fed into the ball-mills, the material was disinte-
grated in hammer-mills. Each ball-mill had a hammer-mill attached to it. How-
ever, the hammer-mills were found to be unsuitable for this operation since the
hammer, sieves and corrugated lining plates were easily worn out and had to be
replaced frequently. The average output was about 2-5 tons of material per hour.
The total maximum output in a day from the three ball-mills was about 120 tons.
The ground pozzolana was stcred in silos from which it was taken by lorries to a
batching plant where the pozzolana was batched with the other materials to
produce pozzolana concrete.

The foregoing process for preparing pozzolana could, up to the stage of grinding,
be adopted for a cement works producing pozzolana cement. In this case, the
calcined pozzolana could be interground with cement clinker in the proper pro-
portions to yield pozzolana cement conforming to the Indian Standard Specification
No. 1489-1962.

Rotary Kilns of Large Capacity.

A KILN having a capacity of 3,000 tons per day is to be added to the eight kilns
existing at the Obourg cement works in Belgium. The diameter of the new kiln
will be 7m. (23 ft.) to 6:25 m. (20 ft. 6in.), and the length will be 202 m. (663 ft.).
Two other large kilns of 165-m. (541 ft.) length having capacities of 1,400 and
1,600 tons per day were installed at this works in 1953 and 1954 respectively.
A kiln 167-5 m. (about 550 ft.) long, also having a daily productive capacity of
1,600 tons, was installed in the 1960’s in the works at Alhandra, Portugal. Other
large kilns include one of 1,700/2,000-tons daily capacity in the United Arab
Republic, and one of 2,500-tons capacity in the Atchinsk works in the U.S.S.R.

All the foregoing large kilns were supplied by the Fives Lille-Cail organisation
of France.



Pacr M CEMENT AND LIME MANUFACTURE SEPTEMBER 166

The welded shells of the largest kilns are made of open-hearth steel having
different mechanical properties for different sections of the shell. The tensile
strength of the steel for the heaviest sections and for the burning zone is 42 to
50 k.g. per sq. mm. (27 to 32 tons per sq. in.), that of the remaining part being
37 to 44 kg. per sq. mm. (235 to 28 tons per sq. in.).

Combined Sulphur and Cement Production.
A NEW thermal method of processing sulphur, which combines the production of
sulphur with that of cement and which has been developed successfully in labora-
tory tests, is to be tried out on a commercial scale at the Goleszow cement works
in Poland. Clay is added to the limestone remaining after the sulphur has been
extracted, and the resulting mixture is used for the production of the cement.

A New Concrete Journal.

THE recent formation of The Concrete Society is an important event in the
development of the concrete industry in DBritain and, in particular, in
the life of our contemporary journal ** Concrete & Constructional Engineering,”
which, during the past sixty years or so has always aimed to represent the
activities of all aspects of the cement and concrete industry—design, construction
research, materials, plant and equipment. When the then un-established Concrete
Society decided that it would have to issue a journal for its members, it was
felt that there was no need for two journals having this same aim and it was
natural, in the best interest of the industry, for some form of collaboration to
be considered.

It has therefore been decided that, from the end of this year, * Concrete &
Constructional Engineering ™’ will cease to be published as such, as will also
“Structural Concrete,” the journal of the Reinforced Concrete Association.
In their place, commencing in January 1967, Concrete Publications Ltd. will
publish, on behalf of the Concrete Society, a new journal entitled simply
“ CONCRETE " which will incorporate *“ Concrete & Constructional Engineering ’
and “* Structural Concrete,” and will be the journal of the Concrete Society.
The new journal, which will be of the international A4 size, will give news of
the Society, report on its activities, publish its papers and reports, and will
include some of the well-known features of “ Concrete & Constructional
Engineering " such as the articles on theoretical and practical design.

All members of the Concrete Society will receive copies of CONCRETE,
but for non-members in the U.K. and abroad, the charge will be four shillings per
copy (plus postage).

The prepaid subscription rate will be 50s. (g dollars in Canada and U.S.A.)
per annum including postage. Readers of * Cement & Lime Manufacture ™ who
are not members of the Concrete Society and wish to subscribe to the new journal
should communicate with the Publishers (not the Society) at 6o Buckingham Gate,
London, S:W.1.  Specimen copies of the new journal will be available in January.



SepteMBER 1966

Cement

CEMENT AND LIME MANUFACTURE

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 with all 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.

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.

PaGe xxiii

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.

N
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Further information

For further information please
contact the Cement Machinery
Division (Sales), Vickers House,

Millbank  Tower,  Millbank,
London swr. Telephone: TATe
Gallery 7777. Cables: Vickers
London.

Technical queries to

VEICKERS

LIMITED

Cement Machinery Division
Engineering Group
Vickers-Armstrongs

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

CMmssp
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PRESSURE PIPES
DOWN PIPES
CORRUGATED
AND FLAT
SHEETS

CEMENT AND LIME

. Production, delivery,
service and (if re d
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.
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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 this journal at 60

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

FOR SALE

“SPEEDY” MOISTURE TESTER gives an accurate
measurement of the moisture content in cement, lime,
gravel, etc., in 3 minutes. Unskilled workmen can easily
operate this non-electric and portable instrument. Over
30,000 “SPEEDYS” now in use. Full descriptive
literature available from THOMAS ASHWORTH &
CO. LTD., CG8, Sycamore Avenue, Burnley, Lancs.

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.)

‘““CONCRETE SERIES"”’

BOOKS on CONCRETE

For complete list of books on cement, concrete,

and allied subjects send postcard to

CONCRETE PUBLICATIONS, Ltd.
60 Buckingham Gate, London, S.W.1
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GR341

Fired Dolomite
for Rotary Gement 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.

2600°C

2400°C

2200°C

evSTEM
\ CaO-Ma0

WIN
AFTER RANKING W

Full particulars from:

GENERAL REFRACTORIES LTD

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

507

Paris Garden. Stamtord Street, London, S.E.}
0. Buckingham Gate, London, S W.1, England

Printed in Great Britain by CORNWALL PRES
Published by CONCRETE PUBLICATIONS, LTD..




PLANETHUNWICH ALITE

a complete range of lining blocks for cement & lime kilns

send for full details of these grades

HUNWICK magnesite-chrome
ALITE high alumina ‘

PLANET abrasion resistant

PRICE-PEARSON (saLes) uimiten STOURBRIDGE woRcs.

: e
A Tember of the?‘\ce

) - *x‘
S e

> 3% p
" Tk, O
b B,
¥ &
.7 5
- e n
s . =




	Cement & Lime Manufacture 1966 Vol.39 No.5
	The New Weardale Cement Works.*
	Heat Generated in the Hardening of Magnesite Cement.
	British Standard for Sulphate-resisting Portland Cement.
	Pozzolanic Cements in India.
	A New Concrete Journal.

