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FULLER-DRACCO GLASS CLOTH FILTERS 
assure virtually 
100"" co llec tion of 
hot corros ive dust 
a nd fumes from ;-

Cement Kiln s 

Reverbe ratory F urnaces 

Ca lcine r s 

Converte rs 

Blast furnaces 

Cupolas 

Corros ive c hem ica l 
processes 

Carbon Blac k 
production 

Stea m micronizers 

T w e lve Compa l" m e nt 

Gl ass -Bag D u s t Co ll eeto l' 

cleans 140,000 CFM elf 

h o t gases from we t 

process kiln . GI.1SS bags 

wi ths tand t emperatures 

up to 550 F, an d arc 

c lea n ed by reverse a i r 

a nd so n ic cleaning to 

lengthen bag life. 

Constantin 

Glass c loth gas c leanin g has proved th e most effective m ean s of 
t rapping h o t dusts and fum es in many indust ries, and Fuller' s ex t en sive 
experie n ce in designing and deve loping Glass-Bag Dus t Co llecto r s for 
many app lica tion s m akes u s b es t qualifi ed to bu ild your next 
h o t du st co ll ectin g sys t em . 
Fuller- D racco Gl ass -Bag D us t Col lectors operate at inta ke t empera tures 
up to ~50 F wit h o ut pre-coo ling, an d we can ofTer a va ri et y of bag 
c lean ir, g t echniques to sui t yo ur o pera tin g r eq ui re ments . B ag hou ses 
Ci'l n be d t.!!' igneJ fvr vacuum or pressure o pera t ion , fittin g th e cos t of 
th ~ l. n i t tn t.be de·nands of th e appli ca t ion . Th e g lass bags incorporate 
F' II 'e r 's rrood'~ r ,-, f.lbr ica tin g t echniques t o assure m a ximum service li fe, 

Nex t tLTH .. yv u ar·?; pla 'rin '~ ~ )(pa n si on or m oder nization, ca li o n o ur 
c>. peri En <..e an d sp r vicp t.o ~o l vf' you .. du st control a nd a ir po llu tion 

p r ob lems . Write for lull deta i :s t o D ept. E9. 

123 VICTORIA STREET, LONDON, S.W.1. Telephone TATe Gallery 0637 

Sole U.K. Licensees of Fuller Co., Cata sauqua, Pa. , U.S.A., for the manufacture and sale of Fuller equipment 
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Duril1g th ei r wmki l1 g li fe ill th e "llut" W il l' of:1 rot:11)' 
killl , St l'l' tky refr:1 ctory bricks rot:1te a di st:lfl cc I,f
ab() ut IJ,OOO ll1iks, Such durability Cl1surcs th e l110st 
dl(:c ti vc p L1Ill1 cd lI1:1 illtCI1 :J I1 CC , It is the rcsult (If 
ex tcllSivc rcsea rch , together \\"ith 25 \'ears' n;:pn icll cl' 
ill th c opLTa ti o ll of hi g h tClllpnaturc killl s produ c ill g 
rCll o\\' lI ed " 13ritllJ;lg" IlIaglll'sia, 

Buy BRITISH LININGS from 
THE 

IfPiim~oG ~x~~;, W~A~OP '~~I~ ~/A~,'x~/~3272 ' relex ,' 541 24 

13 196) 
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G? 
CHANGE THE CHARGE IN THOSE FINAL CHAMBERS! 

But be sure you change to the grinding media that will 

ensure the most finely ground cement possible, by 

charging No.1 Mill with 

and completing the 

process by using 

in No.2 Mill. 
aREYOIDS 

WE SHOULD BE PLEASED TO ASSIST YOU IF YOU WOULD 
SEND DETAILS OF CHAMBER DIMENSIONS AND PRESENT 
CHARGES. WE WILL QUOTE BY RETURN FOR NEW LOAD
INGS OF HELIPEBS AND CRETOIDS 

H ELI Pee B oS EST E R 

HELIPEBS LTD, PREMIER WORKS, GLOUCESTER 

Telephone : Gloucester 24051 Telegrams: Holpebs Gloucester 
A 
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FEED CONTROL 

By Courtesy of Messrs. G. & T. Earle Ltd.-one of the Slue Circfe Group. 
Richardson C. W.F's. feeding Row Meal at a controlled rate to Granulators, 

Typical Control Panel manufactured by Howe Richardson Scale Co. Ltd. 

• Remote automatic control and feed rate indication. 

• Mills loaded to optimum output. 

• Accurate proportioning of materials. 

• Permanent record of plant operation. 

SYSTEMS 
~TYPICAL 
~ LIMESTONE 

RAW MEAL 

CONSTANT 

WEIGHT 

FEEDER 

Materials handled 
include limestone, 
clinker, gypsum, 
raw meal, chalk, 
shale, pyrites, 
clay, coal, etc. 

• Systems to include water metering, audio mill loading device, etc. 

• Numerous tried, tested & proved installations in the cement industry. 

~~~O'lfr~tm~uf~~tcuMi1f-C7Ur 7~ 
A tkMH 1~~ ""9fflU7f ~~ RI 'I.E1¥' r~riu ! 

HOWE ~ifhaWett SCALE COMPAN Y LTD .. NOTTINGHAM· ENGLAND 



CE~mNT AND LlHE MANUFACTURE 

the cement industry 
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 S' - ANJ. 22.01, 32.40 

PAGE V 

erection of 2 kilns at HA·TIEN 
(VIETNAM) 

,.G ~ p_" . "" . .. _""':;''''fIIf'~:~", .. ~ 
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attends three 
VON ROLL shaft kilns 

at the same time 
Rational working method 
excellent survey of the kiln 
low staff costs 

are secured by arranging the pan noduliser beside the kiln head. 
The height of the kiln is reduced and so are the cosls of construclion 

VON ROLL Lid . Uraniastrasse 31 /33, P.O.B. 511, Zurich/Switzerland 

Photograph : Burner's platform of a VON ROLL shaft kiln 
in Western Germany 
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STEIN MAG C * High resistance to clinker attack . 

* Forms clinker coating qu ickly . 
* High re tention of coat ing during 

kiln shut-downs. 

* Excelle nt for o il fir in g. 
fn llll l)Ur r ~1I1~ (, of High AluI11 l1lJ bricks and Fireb ricks we (J il 31so supply 
tJu.' Cl)rn'n ty ~'{' ()f Rl'frJetory ro suit :\11 ZUIH.:S i ll R ot.lrv Cl'llll'll t Kilns. 

PAGE Vll 

J<tj;ddllrif.\ i,f ,1I'I,ilfll./t' t,1 

.tll 1I.'l".' IlH n'tJ'/l',.;t . 

,. - ~ '- .;.'-;'.)' •• • ,~t "",~~ ~~~'."'''·P.-''~-~I~ .~~~~''·1.~.A~~~'! . 
,.,_._ ...... ~ .,...' " .... ,', '- ~ ,-,('1' I-I I', .. ~ot;,~ I '.' .JO.:lJll! 
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, 
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MOVED & 

For producing ~ our famous Hand Forged 

Steel Grinding Balls from I in. to 6 in. dia. 

in High Carbon/Manganese or CarbonI 

Chrome~Sheffield Steels. Hand Forged 

Hammers for a ll trades. Quarry and 

MiningjTools . 

F. J. BRINDLEY & SONS (Sheffield) LTD. 
CENTRAL HAMMER WORKS 

ACRES HILL LANE. POOLE ROAD. 
DARNALL. SHEFFIELD 9 

Telephone : 49663-4 Telegrams : 49663-4 

88~'I::~B 
OUR CAPACITY 

DELO (ENGINEERS) LTD. 

ROTARY 
DISC FEEDER 

British Patent No. 769603 

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

• Operates safely. 
• Handles very moist materials. 
• Offers immediate response to automatic 

regulation. 
• Is airtight and therefore suitable for u~e in 

grinding installations operating under 
vacuum or pressure conditions. 

Also Drying Furnaces, Disc 

138 Borough High Street 
LONDON, S.E.1. Tel: Hop 0085/6 

Granulators, Pneumatic Conveyors 
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WORLD CEMENT DIRECTORY 

An International Directory of the Cement Industry 

Publish ed by Cembureau (The Swedish Cement Statistical Association). 

PAGE ix 

THE data, which a re up to date t o the beginning of 1960, are presented in 152 pages of 
tables and 31 maps giving the size, location and ownership of cement works in about 
a hundred countries . Includes the names and addresses of the operating companies 
and of their works, the number a nd type of kilns, the method of manufacture, the 
capacity of the kilns, the capacity for the production of clinker and cement, the 
types and trade names of the cements manufactured . and in some cases the number 
of workers. 

The Directory is indispensible t o makers of cement, suppliers to the cement industry, 
exporters of cement and concret e product s, libraries and statistical authorities, and 
planning organisations. 

P rice 755. By post 775. 3d. 

Copies of the Directory are obtainable from 

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

A "CONCRETE SERIES" BOOK 

CEMENT CHEMISTS' AND WORKS MANAGERS' 
HANDBOOK 

By W. WATSON, B.Sc., and Q. L. CRADDOCK, M.Sc. 

The revisions include 

SECOND EDITION REVISED 
1962 

Cement Specifications of the World 
brought up to date to 196r. 

Latest British and American methods of testing 
All the data required for the manufacture, chemistry and testing of cement, which 
were given in the preceding edition, are retained and include 

Weights and volumes of slurry. Standard sieves (British and foreign) . 
Capacities of tanks and kilns. Kiln data. Fan horse-power. 

Volumes, weights and densities of gases. Raw mixtures. Heat balance, etc. 
234 pages. Numerous Tables. 

Price 25S.; by post 265. 3d. 5.50 dollars in Canada and U.S.A. 

CONCRETE PUBLICATIONS LTD. 
60 BUCKINGHAM GATE. LONDON. S.W.I 
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LODGE-COTTRELL DUST 
FILTERS CAN COPE AT 500°F 
thanks to glass fibre sleeves with 
advanced filtering techniques 

The glass fibre sleeves of the new Lodge-CottteU 
fabric pocket dust filter enable it to cope with 
gases at temperatures of up to 500' F. The product 
of many years' research, this new filter is suitable 
for almost any dust or fume-producing process. 
It can be supplied in single or multiple-unit 
form and extra units can be added later if required. 
Designed and built to combine high efficiency with 
automatic ttouble-free heavy-duty operation, it 

can be the economical solution to your high temp
erature gas cleaning and dust collection problems. 
Lodge-Cottrell also offer fabric pocket dust filters 
for operation up to 130·C. 

lODGE-GOTTREll LTD ~ 
MfMaE~ COM'AHY 

S/lo4ON £NCINWUNG L TO 

George Street Parade, Birminghain 3 
GI ld at Londou, Johamlesburg, Sydney 
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ECONOMICAL 

CONTRIBUTIONS 

TO EFFICIENCY IN 

CEMENT MAKING 

"NI-HARD", which is 
made with the aid of mod
ern mechanical plant, is 
the ideal material for the 
production of grincting 
mectia and mill linings for 
cement manufacture. \'Ve 
shall be pleased to make 
castings to your own speci
fication and produce pat-
terns to your designs. Please ask for our 
illustrated leaflet giving proof of the many 
uses of "Ni-Hard and White Iron". We 
also manufacture wear-resisting castings 
for many applications in gas works, 
shot-blasting, coke crushing, mining 
machinery, etc. 

More and more cement manufacturers 
are realising that " NI-HARD" has 
wearing qualities from two to five 
times greater than those of steel, 
depending on the material being 
ground, and is a quality material 
that saves money and time. 

WILLENHALL, STAFFS. Te/.phon., WiU.nh.U 65541 :2 (2 lines ) 

Il 
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Plants for making: 

ASBESTOS 

CEMENT PIPES 

& SHEETS 

• 
WHITE CEMENT 

• 
SLAG CEMENT 

• 
PRESTRESSED 

CONCRETE 

RAILWAY 

SLEEPERS 

ASBESTOS CEMENT 

ENGINEE1UNG CO. 
P.O. BOX 34.649 Hau[lstrassc 26, VADUZ, 

LIECHTENSTEIN, 

SWITZERLA ND 

WE BAGGED 
2,00010DAY 

WITH THE PORTABlE 
fiSCHBEIN 
BAG STITCHER 

Apply the. c lo su re with the lightweight, portable 
Fi sc hbein bag st itcher. Take the machine to the bag . 
Requiring no skill , it provides the perfect answer to 
every bag stitching problem. 
Instant action control, simple and safe to use, ensu re s 
that eve ry type of sack or bag even jute and heavy 
gauge polythene can be c losed in seconds . 
With a Fi sc hbein portable (operating on A.C.'D.C., 
battery, petrol-d riven generator and air) production 

fi gE~cre'Tase conSidperablY
. E W 

t!!5 • • • EJ 
The range of T.P.E. special equipment also includes: 

The BA Heavy Duty Automatic Stitcher 
Th e Sticla H igh Speed Adhesive Bag Sealer 
S ac k ho ld er for all purposes 

Wr ite today for lull rilil ge of lite rature or visit our showrOOIllS: 

THE THAMES PACKAGING EQUIPMENT CO. 
( I).'pt . C ~[) :!8 Ci t y n ..... ~lt. Low tflll , KC. I . 'r eI: MOX"rch 7387/8 
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For 
higher 

operator 

The Haver 

ROTARY 

without 

cement, lime, 

slag , plaster, 

etc., etc. 
THE 

CEMENT AND LIME MANUFACTURE JANUARY 1964 

Developed to meet 
arduous present day requirements. 

Offers peak outputs of up to \10 TPH with eight 
spouts a ~ u one operator or 75 ·90 TPH wilh six spouts. 

U.K. Represen ta tives :-

CONTINENTA L ENGINEERING CO. L TO., London Road, Ascot, Berks. 
Tel. No: Winkfield Row 2011 
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~OOEl • RN WITHOUT HOUSING 

_"--'/0---, 
~--r'---'-- 'I \ I I m , . 

\V 

.... ODEL 8 RCN WITH HOU SI NG ., 
r---!~ 

VACUUM VALVE 

For 
dust-collector 

hopper 
and 
bin 

discharges 
• 

No power 
required 

AIRTIGHT SEAL 
The Mancuna Vacuum Valve provides an 
airtight seal for the discharge end of 
hoppers or bins, cyclones, or any type of 
dust collector operating under negative 
pressure. The valve operates on the simple 
vacuum principle, the seal being main
tained by negative pressure within the 
valve which collapses the specially formed 
flexible sleeve. Weight of collected 

material forces it through the sleeve 
whenever an adequate head of material 
has built up above the sleeve. 

Val ve Size 

8 RN (without housing) 
8 RCN (with housing) 

10 RN (without housing) 
10 RCN (with housing) 
12 RN (without housing) 
12 RCN (With housing) 

NO MECHANICAL PARTS 
This valve is finding wide acceptance as a 
replacement for mechanical type seals 
because of the absolute seal it provides. 
The Mancuna valve functions automatically 
without moving parts to wear out and 
cause leakage. 

PRICES 

Mil d Steel Stainless Steel 

£8 Os . Od . £13 lOs . Od . 
£20 Os. Od . £33 Os. Od . 
£17 Os. Od . £30 Os. Od. 
£31 lOs. Od . £54 Os . Od . 
£32 Os. Od . £55 Os. Od. 
£49 Os. Od. £87 Os. Od . 

STURTEVANT ENGINEERING CO. LTD.,STURTEVANT HOUSE, HIGHGATE HILL, LONDON, N.l9 
Telephone : ARC hway 0233 Telegrams : Stu rtevant, London, N.1 9 

----------_______ SPECIALISTS IN ________________ _ 

El£CUOSTATIC PRECIPITATION. TURNKEY PROJECTS . AIR FILTRATION HEATING AND VENTIL ATION. AIR CONDITIONtNG 

ALL TYPES Of FANS • DRYING • OUST COLLECTI NG • f UME REMOVAL • PNEUMATIC CONVEYING • INDUSTRIAL VACUUM 

CLEANING • LIME H YD RATING . FERTILI SER PLANT . C!!lUSHINC , GIII.INDING , SC REENING , SEP""""TlNG AND MIXING MACHINERY 

c 
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A flame as mm/Hal' 
a.g cemBllf 1'f.gBI!' 

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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A New Portland Cement Works in Scotland. 
The new cement works built by the Associated Portland Cement Manufacturers 
Ltd., at Dunbar in East Lothian, is the only works in Scotland making Portland 
cement. The works, which was officially opened in September last, is situated 
about 2t miles east of Dunbar and has connection to the main railway line from 
London to Edinburgh and direct connection to the Great North Road. Great 
care has been t aken to ensure that the works obtrudes as little as possible on the 
countryside and, to assist this object, the planting of extensive belts of forest 
trees is planned. A general view of the works is shown in Fig. 22 on page 18. 

The works will have an annual output of 400 ,000 tons of cement from two 
Lepol kilns operating on the semi-dry process and each of which has a daily 
productive capacity of 600 tons of clinker. A plan of the works is shown in 
Fig. r and a flow chart of the process in Fig. 3. 

Working of the Quarry. 
The quarry is adjacent to, and at the eastern end of, the works. The formation 

and thickness of the beds are approximately as follows: top soil; glacial drift up 
to 30 ft. ; upper shale in some areas; upper limestone r6 ft .; sandstone and siltstone 
30 ft. ; lower shale 6 ft. to 9 ft. ; and lower limestone 22 ft. The materials used 
in the works include a limited amount of the upper shale, all the lower shale and 
all the upper and lower limestone. The top soil, glacial drift, sandstone and silt
stone are discarded, but it is a condition of operating the quarry that these beds 
be replaced in their appropriate order to restore the surface as agricultural land. 
The operation of the quarry is therefore somewhat different from common practice 
in cement works quarries. Fig. 5 shows the various working faces. 

The top soil is removed by a Caterpillar D8 tractor and scraper, and is being 
dumped while the quarry is being opened; eventually it will be deposited on the 
top of the replaced drift by the scraper and levelled by a Dg bulldozer. The 
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L 27 -0 ~AW\..ER~ . . ~ 

I 7~'. ~' 

Fi~. 2.-Spoil Transporter in Quarry. 

glacial drift is dug by an NCK-Rapier 1.+05 electric face-shovel with a 3!-cu. yd. 
Hadfield ESCO bucket fitted with instantaneous air-operated tripping. While 
the quarry is being opened up , this machine loads I S-CU. yd. A.E.C. dumpers 
which deposit the material in heaps behind the face . 

As soon as the quarry has been opened up sufficiently to receive the spoil , 
a mobile transporter (Fl:g. 2), supplied by l\lessrs. Keir & Cawder (Engineers) 
Ltd ., and mounted on NCK crawler-tracks, will be in sta lled . This will be the 
largest of its t ype in the l 'nited Kingdom. The R apier face-shovel will deposit 
the spoil in the hopper from which it is transferred , by the conveyor on the 255-ft. 
boom , to positions behind the workings at the lower faces. In areas where the 
upper shale occurs, the shale will be excavated by this shovel, but as little as 
possible of the shale will be used as raw material, since the main requirements 
will be supplied by the lower shale. Any of the upper shale that is required is 
loaded into wagons on a rail-track serving the upper limestone bench . 

The bed of upper limestone is drilled for blasting by a Simens-Schuckert 
D UH-7 electric rotary drill. The loosened materi al is dug by an NCK-I405 
electric d ragline having a 50-ft. boom and a 4-cu. yd. heavy-duty ESCO bucket; 
this machine is positioned on the bench dug by the face-shovel. The dragline 
has a capacity of J20 tons to 160 tons per hour and loads wagons on a 3-ft. 6-in. 
gauge rail-track laid along the bench. 

The bed of sandstone-siltstone is drilled for blasting by a Gardener-Denver 
rotary percussive drill driven by a d iesel engine. A percussive drill is required 
in order to penetrate, without wandering, a band of hard material in the bed. 

The loosened material is dug by a 5-W Ruston Bucyrus walking-dragline, 
which has a range of booms from 120 to ISO ft. using altern at ive 5-and 2~ -CU. yd. 
buckets. This draglin e works from the top of the sandstone bed, and , when the 
quarry is opened up sufficientl y, it will side-cast the spoil on to the quarry bottom; 
this d eposit will eventually be covered by the glacial-drift material and top soil. 

The lower shale, which provides the main supply of argi llaceous material 
ior the works, is not at present blasted but is dug by a Caterpillar 977-Traxcavator. 
This machine loads wagons on another 3-ft. 6-in. rail-track laid along the bench on 
the lower limestone wh ich is now exposed and which is dug by duplicate 

fl1l Yln~lHH'fll1mlJJ . 
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CD'IENT AND LIME MANUFACTURE 

Fig.4.-Quarry: Tipping Stations for Limestone and Shale, and 
Crusher House. 

PAGE 5 

equipment in a similar manner to the upper limestone. The lower limestone is 
loaded into wagons on the same rail-track as the lower shale. The shale and 
limestone are dug in separate working periods. 

Each of the rail-tracks on the two benches are single tracks running separately 
to the crushing plant at the works, where they arrive at different levels, as seen 
in F ig. 4. On each level there are two intake hoppers, one for the limestone and 
one for the shale. There is a passing loop in each track just before reaching the 
hoppers and there is an inclined connection between the two tracks. The materials 
are transported by two trains on each track. E ach train makes one journey in 
about one hour and consists of a Hibberd 2s-ton Planet locomotive which has 
a I74-h.P. Leyland diesel engine and hydraulic transmission hauling 
Hudson Is-ton tray-type steel side-tipping wagons. The trains, which are equipped 
with pneumatic brakes, are shown in Fig. 6. The wagons can be tipped to either 
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side by Hudson hydraulic tipping gear installed at each of the four intake hoppers, 
each tipper being capable of dealing with thirty wagons per hour. In its operating 
posi tion , the tipping gear projects above the level of the rail. In order that road 
dumpers can also discharge into the intake hoppers, the tipping gear can be 
retracted hydraulically below rail-level, leaving a clear platform. There are 
two hydraulic pumping systems, each capable of operating the retracting, clamping, 
and tipping rams for the two intakes. 

Interconnec tions allow any of the tipping stat ions to be operated from either 
pumping system, but the stations at the upper and lower levels cannot be tipped 

Fig. 5 .-Working Faces. 

Fig. 6.-Trains with loads of Upper 
Limestone. 

Fig. 7.-Control Panel for Unloading. Crushing and 
Conveying Systems. 

Dunbar Cement Works: Views of the Plant at the Quarry. 
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CEMENT AND LIME MANUFACTURE 

Fig. 8.-Aerofall Mill (Viewed from Feed End.) 

simultaneously. The operating valves are interlocked to ensure a correct sequence 
and lights indicate that the various motions are correctly completed. 

Preparation of the Raw Meal. 
Below the two limestone intake hoppers there is a coarse-set 4z-in. Nordberg 

crusher having a capacity of 500 tons per hour, which works without a feeder on 
choke feed. The product is a ll below 14-in. ring size and is taken by a 4z-in. 
inclined belt-col1\'eyor and discharged on to a 5,000-ton covered stockpile. The 
shale is a lso taken by this conveyor, when it is not being used for limestone, 
and distributed by other conveyors to two 550-ton hoppers ad jacent to the lime
stone stockpile. 

The controls for the tipping of the wagons, for the crusher and conveying system 
are located in a central control cabin (Fig. 7) overlooking the crusher. Closed 
circuit television is also installed so that the operator in the control cabin can 
observe all the transfer points in the conveying system. 

Beneath the limestone stockpile and leading to the grinding plant, there is a 
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Fi~. IO.-Siios in Connection with 
Continuous-blendin~ Plant. 

-+z-in. belt-conveyor fed by four pan-feeders, which ext ract the limestone from the 
pile. Beneath each of the 550-ton shale hoppers a pan-feeder also feeds on to this 
-+z-in. belt via a l~ich ardson weigher. Two 250-ton hoppers are installed abo" e 
this conveyor. One hopper is for sand and the other for pyrites, either of 
which materials may be needed upon occasion to rectify the composition of the 
raw materials. The sand and pyrites are delivered to the works by road and are 
received and handled by same intake system as the gypsum. They are extracted 
and fed on to the 4z-in. conveyor by a belt-extractor under each hopper. 

The 4z-in. conveyor to the grinding mill also has a ]{ichardson weigher incor
porated. The four limestone and the two shale pan-feeders and the 4z-in. conveyor 
are driven by Lawrence-Seott commutator motors, which are linked to the 
l~ichardson weighers by ASMAG controllers, so that the correct limestone-shale 
ratio is maintained. They are also linked to the weight and sonic controllers of a 
mill which the conveyor feeds in the nex t stage of the production of the raw meal. 
This stage comprises an Aerofall autogenous grinding mill working in conjunction 
with a " regrind " tube mill to produce the fini shed raw meal, thus combining 
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the fun ctions of secondary crushing, drying and fine grinding. Together with 
similar equipment at another of the works of The Associated Portland Cement 
Manufacturers Ltd ., these are the first occasions on which this process has been 
used in the cement industry. 

The mill (F ig. S) is 23 ft. in diameter and 6 ft . long and is driven at I 3t r.p.m. 
by a girth-gear and pinion connected to an I,Soo-h.p. English Electric motor 
running at 200 r.p.m. The girth-gear is 27 ft. in diameter and is said to be the largest 
in Europe. With this limestone, the action is not entirely autogenous and a charge 
of 20 to 30 tons of forged steel ball s of up to 5i in. in diameter is used in the mill. 
The mill works on closed circuit and is swept by a circulation of about 160 ,000 
cu . ft. of air per minute. The airstream, carrying the whole of the mill output, is 
passed through first-stage and second-stage classifiers and a cyclone. A purge of 
about 50,000 cu. ft . per minute is then vented to atmosphere through an Andrews
Weatherfoil Dynaclone filter with preheated scavenging air. The main circulating 
air is returned to the mill inlet, where heated make-up air is introduced from a 
furn ace fired with Bunker C fuel oil by Stein-Atkinson-Stordy burner equipment ; 
by this means the raw material which has a moisture content of 3 to -l per cent. is 
dried. The furn ace can be seen above the mill in F ig. S. The main circulation of 
air is created by a fan driven by a 500-h.P. motor. There are also fans for providing 
small reflux circulations in the first-stage and second-stage classifiers for regulating 
the fineness and for the hot make-up air and purge. The flows in all these fans 
are regula ted by power-operated dampers connected to a central instrument panel 
(Fig. 9) from which the whole operation is controlled. 

Since the opera tion of an autogenous mill depends upon a correct charge of 
stone being maintained in the mill, a highly sensitive response for the feed control 
is required , and is achieved by a controller operating from the sound of the mill 
which actua tes an over-riding control of the speed of the 42-in . conveyor, and 
immediately changes the rate of feed without awaiting changes in the deliveries 
from the pan-feeders to take effec t. 

The Aerofall mill reduces the material to about 50 per cent. residue on 17o -mesh. 
The finishing grinding is done in a H ead Wrightson single-chamber tube mill, 
IO ft. S in. in diameter ann 25 ft. long. This mill , which operates on closed circui t 
with two Sturtevant IS-ft . diameter classifiers, is driven by a double helical girth
gear and pinion conn ected through a double reduction Turbine-Gear gear-box to 
a I ,200-h.p. Crompton P arkinson motor. It is fed with the rejects from the first
s tage classifier of the Aerofall system by a screw-conveyor. Should the mill 
be overfed, a sonic controller operates a Syntron vibrator incorporated in the 
bottom of this screw-conveyor to divert some of the feed back to the inlet of the 
Aerofall mill. 

The product from the tube mill is elevated to the inlets of the Sturtevant 
classifiers where it is joined by the rejects from the second-stage classifiers. 
The rej ects from the Sturtevant classifiers are returned to the " regrind " mill 
feed, and the fin es go forw ard to join the material caught by the cyclones and filters 
of the Aerofall system . The mill is ventilated by about IO,OOO cu. ft. of air per 
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Fig. ll .- Pair of Nodulisers for Feeding One Kiln . . 

minute which , together with air from all the dust collection points in the raw 
meal milling system, is passed through a 25,000-cu. ft. per min . Dynaclone filter. 
The air for the tube mill can, if necessary , be heated in a Todd oil-fired furn ace 
when starting the mill from cold. A t other times the heat generated in the mill 
suffices for the drying that is required in this regrinding section. The product is 
conveyed between the various units of the system by screw-conveyors for the 
coarse material and Air-Slides for the fin es. 

The whole of the product from the milling system is t aken by Air-Slides to a 
25-t0I1 hopper feeding an II-in . F uller-Kinyon pump which pumps it t o the 
blending p lant (Fig . ro), in which the Fuller Air-Merge continuous system is used . 
It consists of two concrete blending t anks each with a capacity of r ,135 tons. 
The raw meal is pumped into the fi rst , from which it overflows into the second, 
which in turn overflows through Air-Slides into any of six concret e storage silos, 
each having a capacity of r ,565 tons of raw meal. 

The raw meal is extracted by three Air-Slides at the bottom of each silo and 
these discharge into t wo screw-conveyors, each of which feeds a bucket -elevator 
in which the raw meal is t aken to the granulators preparing the feed for the kilns. 
Each line of conveyor and elevator is large enough to handle the feed for two kilns. 
The quantity of raw meal conveyed and elevated exceeds the actual feed require
ments, the excess being returned by gravity to the elevator boots. 
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Fj~. 12.-Nodules bejn~ formed in 
Noduliser P a n. 

Fi~. 13.-Control Panel for Raw-meal 
Feed and N odulisers. 

Nodulising, Burning and Cooling. 

There are two pairs of nodulisers (Fig. II), each 1 2 ft . in diameter, in which 
nodules (Fig. 1 2) are made from the raw meal by the addition of 1 2 to 14 per cent . 
of water. The product from each pair feeds one of the two Lepol grates and 
rotary kilns. The elevators deli vering the raw meal t o the plant discharge into a 
screw-conveyor which keeps filled four small boxes placed beneath it. Each box 
discharges into a feed-screw driven by commutator motor , and each feed-screw 
discharges, via a Richardson weigher , into a noduliser. The nodules from each 
pair of nodulisers fall down chutes on to a swinging conveyor that spreads them 
evenly across the width of the grate feed-hopper . The level of the material in 
this hopper is kept constant by the noduliser attendant by regulating the raw 
meal feed. The feed is maintained at the rate set by the attendant by the 
Richardson weighers coupled to Honeywell pneumatic controllers regulating the 
commutator motors driving the feed screws. These controllers are also linked by 
ratio controllers to F ischer and Porter water-flow controls t o ensure a const ant 
moisture content in the nodules. The control panel is shown in Fig. 13. 

Each Lepol preheating grat e is 71 ft. long and 12 ft . 1 0 in . wide and is driven 
by a q-h.p . vari able-speed motor . The grates are arranged for double-pass 
operation . The hot gases are passed down through the preheating end of the 
grate, are cleaned in a set of cyclones, passed through an intermediate induced-
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Fi~. 14.-The Kilns viewed from Feed End. 

draught fan and, by means of a main induced-draught fan, down again through the 
grate to dry the incoming nodules. The hot nodules are discharged down a chute 
into one of the kilns. 

Each rotary kin (Fig. 14) has a shell consisting of a parallel section 198 ft. 6 in . 
long with an internal diameter of 12 ft . 3 in ., and tapered inlet and outlet sections 
giving an overall length of 206 ft. 8 in. The shells have fusion-welded joints. 
The plates are I i\- in . thick in the sintering zone and I i} in . thick under the tyres 
and girth-gear. They are carried on four splined tyres having an outside di ameter 
of IS ft. and a face I ft . 91 in . wide. Hydraulic thrust-gear on Nos. 3 and 4 beds 
of each kiln imparts a slow axial oscillatory movement to the kiln . Each kiln is 
driven by a IIO/44-h.P. Lawrence-Scott totally-enclosed commutator motor, 
having a speed range of 3 : I, through a triple-reduction Turbine-Gears gear-box 
and pinion and girth-gear. To prevent risk of distortion of the shell in the event 
of a power fai lure, barring gears, each driven by I2t-h.p. diesel engine, are 
provided. During construction they were used to rotate the kilns while the 
circumferenti al site joints of the shell were being welded. 

The clinker is cooled in Fuller-744 horizontal grate-coolers incorporating the 
usual equipment of clinker breaker, drag-link conveyor and Prat-Daniel multi-tube 
dust co llector, in which the excess air discharged to atmosphere from the cold 
pass of the cooler is cleaned. 
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Fig. IS.-Covered Stockpile for Coal. 

The kilns are fired by pulverised coal on the direct system. F rom the intake 
hopper the coal, which has a moisture content of about S per cent., is taken by 
an extractor-conveyor to a Sheepbridge roll crusher which discharges on to a 
Wharton conveyor, inclined a t 40 deg. This discharges either on to a conveyor 
leading to two 35-ton coal-hoppers in the kiln house or on to a conical stock-pile 
3,300 tons capacity roofed with a conical cover (Fig. IS). 

Beneath the stock-pile of coal there are two tunnels, each with a plough 
discharger and belt-conveyor that discharge into the boot of the elevator to convey 
the coal to the two hoppers in the kiln house. Coal is fed from each of these 
hoppers by a Besta feeder to an M.P .S.-go coal mill having a capacity of 4·S tons 
per hour and driven by a Ioo-h.p. motor. Each mill serves one kiln . Primary 
air is drawn from the cooler through each mill by a Keith Blackman firing fan 
driven, at 2,450 r.p.m., through V-belts by a Ioo-h.p. motor. 

The intermediate fans on each Lepol grate and the main induced-draught 
fans are Keith Blackman So-in . high-efficiency backward-bladed fans driven at 
constant speed by So-h.p. motors . The draught is controlled by power-operated 
louvre-dampers. The dampers in the intermediate fan ducts are controlled auto
matically to maintain nearly equal pressure in the two chambers over the grate. 
The dampers for the main induced draught fans are regulated automatically from 
the kiln control panel to maintain a constant pressure in the firing hoods. Each 
main fan draws the flue gas from the grate outlet through an electrostatic precipi
tator (Fig. 16) supplied by the Western Precipitation Division of Joy-Sullivan 
and discharges it to a single reinforced concrete chimney 300 ft. high. Each precipi
tator consists of two stages, each in parallel half-sections, either of which can 
carry the full output of the kiln. The internal equipment is made of stainless 
steel to obviate corrosion at the flue-gas t emperature of about 200 deg. F . 
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Kiln Instrumentation and Automatic Control. 
The automatic control of the Lepol Kiln is more complicated than that of it 

wet process kiln. The principle adopted is to control at predet ermined levels 
some of the more important process variables . This coupled with the weight 
control of the nodule input tends t o even out some of the factors disturbing the 
equilibrium of the burning process. In addition t o the instrumentat ion for control, 
instruments are provided for recording the same variables and a number of other 
temperatures and pressures throughout the system. 

The instruments and electrical controls are situated on a common panel (Fig. 
18) on the firin g platform; on the panel there are also mimic diagrams for each 
kiln and alarms to info rm the burner of any fault which may upset the operat ion 
of the kilns. 

Clinker Grinding. 
The drag-chain conveyors from each of the two coolers discharge on to either 

of two Clarke-Chapman steel-trough catenary-conveyors which con vey hori-

Fig. 16.- E le ctrostatic Precipitators. 

Fig. 17.-Clinker Store and Clinker 
E levator. Fig. 18.-Control Panel for Kilns. 
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zontally for 85 ft . and then elevate the clinker for 75 ft. at an angle of 55 deg. 
to the top of a 5,ooo-ton stockpi le . Here two E edler conveyors distribute the clinker 
over the stocking area. The stockpile is protected by a cover of design similar 
to those e ver the limestone and coal stockp]es. Fig. 17 shows the steeply in
clined conveyor and the clinker store. Beneath the clinker stockpile, there are 
three tunnels, each of which houses the extraction , conveying and feed-contra! 
equipment for one of the three grinding mills. There are three extractor feeders 
in each tunnel and the conveyor b ~ lt p:lsses over a Eich:udso n b~lt-weigher 

before discharging on to an inclined conveyo r leading to a drum feeder en the mill 
inlet. The extractors are set to give the desired feed which is then kept constant 
by the belt-weigher through Honeywell controllers. 

Above the inclined conveyors are the gypsum hoppers which have a total capa
city of goo tons. Benea th t he hoppers there are three Eichardson extractors and 
constant-weight feeders, each of which discharges on to one of the inclined clinker 
conveyors. The feeders are linked by Honeywell cont rollers to their respective 
c\:nker b~lt-we ighe rs to give a constant ratio of gypsum to clinker. 

The gypsum is dcliwred to the works by road , the lorries discharging into an 
intake hopp::- r at ground levd from which the gypsum is elevated and taken to the 
hoppers by b2lt-convcyo rs. These conveyo rs also extend to the hoppers for the 
sand and pyd es, the same intake hopper and elevator being used for all three 
ma teri als. 

The three mills for grinding the clinker are 1200-h.p. Vickers compound mills, 
45 ft. long and 8 ft. 4~ in . in di ameter , centrally dri ven , through A.E. !. double
reduction divided-dri ve locked-train gear-boxes, by Crompton-Parkinson 3·3-KV 
auto-synchronous motors. The mills are of the same design as those at the 
Westbury works of A.P.C. M. Ltd. (as describ2d and illustrated in the number of 
t his journal for July 1963) One mill is arranged with four chambers and two with 
three chambers. Each mill discharges through a Hummer screen to a 7-in . F uller
Kinyon pump, which delivers t he cement to the silos. Each mill is equipped with 
two Visco automati c b:lg filt ers, one, by which the mill reek is purged, with pre
heated scaveng: ng air. The other, with cold scavenging air, deals with dust 
collected from the cl inker and gypsum extracting and conveying system. 

Storage, Packing and Loading. 
There are six reinforced concrete 2,ooo-ton cement silos arranged three on each 

side of two 24-in. screw-conveyors which are installed at ground leve l. Each 
conveyor has a capacity of 125 t ons per hour and takes the cement from the 
silos to the packing and loading plant. E xtraction is by three air-permeable con
veyors in the base of each silo. The extraction rate is controlled by devices in the 
screw-conveyors that regulate the supply of air to the permeable conveyors. 
The air from the Fuller-Kinyon pumps and from t he conveyors is exhausted 
through Pnujet filters, situated on top of the silos . 

Each of the screw-conveyors from the silos discharges into a vertical bucket
elevator which in turn discharges through a rotary screen into a surge-
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Fig. 19.-Twelve-spout Packing Machine. 

hopper. The cement is conveyed from these hoppers by air-conveyo rs and screv\'
conveyo rs to three loading plants. The low-pressure air for the air-conveyors is 
supplied by a n umber of Keith Blackman blowers having a capacity of 250-cu. ft. 
per minute at 28-in . water-gauge, located adj acent to their respecti ve conveyors. 

There is a p J.cking p lant for fillin g and loadin g paper bags for transport by 
road or rail , and a bulk-loading plant for despatch by road and ra il. Each of these 
plants has a capacity of 120 tons per hour. Paper b3.gs are fill ed by a twelve
spout F luxo packer (F ig. I 9) and are transferred by retractable conveyo rs to three 
lorry-loading bays (F ig . 20) or, via a turnt able and b ::t rrows, to rail vans (Fig . 2 1 ) . 

The bags are vacuum-cleaned before loading. 1'h(' dust collecting system for the 
packin g plant is connected to a Darnley Taylor fllter having a ca pJ.city of 8,000 
cu. ft . per minute. 

The hoppers for road and ra il bulk-loading have a ir-permeable conveyors 
to enable the cement to be loaded at high speed into th e vehicles below. The railway 
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wagons actually stand on t he weigh-bridges while being loaded. The railway 
wagons, two of which can be loaded a t a time, are either 20-ton " Presfl o " ve hicles 
or special 27-ton light-alloy wagons. The latter ve hicles, which were designed 
and a re owned by The Associa ted Portland Cement Manufacturers Ltd., are ex
ceptional in that the useful load is equal to three times the tare weight, and they 
can be emptied in eight minutes . Much of the output of the works is despatched 
in bulk in block trains of these light-alloy wagons to di stribution and packing 
depots a t various key points in Scotland . These trains and other railway traffic 
are handled by a 170-h.P. Hibberd Planet shunting locomoti ve to and from the 
assembly sidings. 

All loading points are fit ted with dust collecting equipment ve nted th rough 
Spence r-Halstead fi lters. 

Services. 
Water for the ma nufacturin g process and for cooling is obtained from two 

boreholes which have a combined capacity of 10,000 gallons per hour. Drinking 
water for the canteen , la boratories and the like is supplied by the local water 
authority. Complete soil drainage and sewage treatment p lants are insta lled . 

The electricity supply is taken from the South of Scotland E lectri city Board 's 
substat ion adj acent to t he wo rks a t rr kv. and is transformed a t the works sub
sta tion in two 6-mva . rr !3'3-kv, London-Transformer t ransformers, Distribution 
is through oil-immersed E llison swi tchgear to the various 3 '3-kv, motors in the 
works and to a small substa tion a t t he crushing plant , from which also are fed two 
3'3-kv , skid-mounted portable substations to supply the mobile plant in the 
quarry, The low-voltage supply for the works is provided by A,E ,!. outdoor-

FI~. 20.-Loadin~ a Lorry by means 
of a Retractable Conveyor. 

Fi~. 2t.-Turntable for Loadin~ 
Railway Vans. 
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Fi~. 22.-Genera l View of Dunbar Cement Works. 

type 3·3-kv-i433-v . transform rs at the works substation and in various sections of 
the plant. The low-voltage supply for the quarry is provided by a skid-mounted 
30o-kv:1. transformer feeding an outdoor t ype skid-mounted switch-fuse unit. 

The works were designed by The Associated Portland Cement Manufacturers 
Ltd . The consulting civil engineers were Messrs. Oscar Faber & P artners. The 
general civil engi neering contractors were Messrs. Duncan Logan (Contractors) 
Ltd., but the civil engineering work for the kiln plant and chimney was carried out 
by Messrs. Bierrum & P artners Ltd . The main contrac tors for the administrative 
buildings were Messrs. J ohn Best (Contractors) Ltd . 

The main contractor for the install a tion of the kilns was Polysius Ltd. , but the 
remaining plant was erected by The Associated Portl and Cement Manufacturers 
Ltd., and the various suppliers of the plant as stated in the foregoing article. The 
electrical work was install ed by Messrs. H . J. Couzens Ltd., and Messrs. \\1 . T. 
Glover & Co., Ltd. 

Particle-size Analysis. 
THE second regional meet ing and exhibit ion on " Particle-size Analysis," arranged 
by the Whit ing and Industri al P owders Research Council, was held in October 
last a t Sheffi eld. [A report of the first meeting, which was held in Hatfield in 
Apri l las t, was given in the issue of this journal for September, 1963.] Lectures 
were given by five speakers, namely Mr. R L. Brown of the British Coal 
Utilisation Research Council , Mr. J. C. vVilliams of Bradford Institute of 
Technology , Dr. L. Cohen of Simon-Carves Ltd ., Dr. V. Timbrell of the Medica l 
Research Council and Mr. B. H . Kaye of the Whiting and Industria l Powders 
Resea rch Council. 
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MERRICK 

FEEDOWEIGHT 
For correct rate by weight 

s. v. WEIGHTOMETER 
the integrator for your conveyor 
BOARD OF TRADE APPROVED 

Designed for your material ;-

CLIN KER , GYPSU M, LI M ESTONE, MARL, 

PYRITES, SAND , GRAVEL , ETC. 

• Wide capacity range available. 
• Single units or complete blending system. 
• Electronic pneumatic or mechanical. 
• Remote control. 
• Full range of instrumentation available. 
• Thousands in use throughout the world. 

Ask for one of our engineers to call. 

5 CAL E MFG. CO . LTD. 
B u I weI I Nottingham Telephone 27-1458 
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for in 
PULVERISING 

MACHINERYP 

Low power consumption? Consistency of operation? 
Minimum running costs? Minimum maintenance costs? 
Quite a list of specifications, but all of these and more besides 
are built into every P.H.1. pulverising mill. Rugged 
construction and easy access to all wearing parts mean that 
little time is lost in servicing. The grinding ring and rollers 
wear slowly and evenly and can be replaced without trouble. 
Uniform product fineness is easil y maintained . 
These MPS mills have outputs of up to 200 tons/ hour. 
Other types of crushing and grinding equipment are made 
for slurries , raw brown coal and other very wet materials. 

P.H.1. ENGINEERING L TO., 

4, THE SANCTUARY, WESTMINSTER, LONDON, S.W . I. TELEPHONE : SUL 2564 
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The Cement Industry in Europe. 
TH E annual publication, by the Organisation for E conomic Co-Operation and 
Development , of "The Cement Industry ," in which are given statistics for 1962 
and the trend for 1963, was issued in September 1963. 

The European member countries of O.E.C.D. produced II2Aoo,000 metric 
tons of cement in 1962; this is an increase of nearly 7,000,000 tons compared with 
1961. After the recovery in 196 I, a rat e of increase of 6'5 per cent. was attained in 
1962, thi s rate being rather below the average of about 7 per cent. for the period 
from 1954 to I 961. Output increased in 1962 in all countri es except Austria and 
the United Kingdom, but in neither of these countries was the reduction appre
ciable. The rate of growth in the other European countries was not uniform. 
Marked p rogress was made by Italy (an increase cf I2'2 per cent. ). Several 
smaller producers, including Norway, Spain , Portugal, Turkey, Ireland and 
Iceland, reg istered increases ranging from 10 per cent. t o nearly 30 per cent. 

For the second successive year European productive capacity increased by 
between 8,000,000 and 9,000,000 tons to 127,200,000 tons in I 962 compared with 
II8AOO,000 tons in 1961. The greatest increase was in Germany, followed by 
Italy, France, and the United Kingdom, in that order. 

The effect of more extensive mechanisation and rationalisation in the cement 
industry was again apparent in I962 since the increase in European output 
was achieved by a virtually stable labour force. The trend towards a reduction 
in the number of workers employed was, however, reversed in 1962. The whole 
of the increase in the labour force is accounted for by an increase in the number 
of operatives, the industry employing about the same number of administrative, 
t echnical and clerical staff as in 1961. 

Information from other sources regarding the cement industry in European 
countries is given in the following. 

Poland.- It is expected that exports of cement from Poland in 1963 will be 
1,500,000 tons compared with 710,000 tons in 1961 and 1,300,000 tons in 1962. 
Poland now claims to be second in the world in the export of cement ; J apan 
claims to be the first. Polish cement is exported to more than 20 countries, 
mainly the developing countries of Nigeria, Ghana, Togoland , Sierra Leone, 
Liberia , Kuwait and Saudi Arabia, Pakistan and Indonesia . The exporting agency 
is the Minex foreign trade organisation of Warsaw, now said to be the largest 
single concern exporting cement in the world. 

Cement for export is packed in six-ply paper bags impregnated with urea resin, 
and each having a valve which closes automatically when the bag is full. This 
prevents the cement from getting damp during transportation by sea. A number of 
empty bags, to the extent of 3 per cent ., is added to each consignment to replace 
bags which may get damaged during transportation. 

Polish Portland cement complies with the requirements of the British Standard 
B.S.12 (1958), the American ASTM C.I50/56, the Soviet GOST, the German 
DIN II64 and the French CPA 250/315, as well as others. 

In addition to ordinary Portland cement and clinker, exports include rapid-
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hardening Portland cement, cement having low contraction characteristics for 
construction of roads, and low-heat cement for dams. Prepara tions a re being made 
to produce white cement. 

One of Poland's largest industrial und ertakings, a cement works at Dzialoszyn, 
near Lodz, is nearing completion . Production, which ultimately will be about 
I,OOO/Jcn tons annually, wi ll start this year and, when full output has been 
reached, it will include 700,000 tons of Portland cement annually. The plant is of 
Polish manufacture. 

The first reload ing centre for cement commenced operation recently in the 
port of Gdynia. The installation comprises twelve silos, and the annual capacity 
amounts to more than 100 ,000 tons. Other cement reloading centres are being 
built in Bydgoszcz, E lblag and Szczecin . As many as thirty reloading centres of 
this type are to be built. Losses of cement during transportation, which previously 
were about 5 per cent., are expected to be reduced to I per cent. 

Iceland .- Cement in Iceland is made from shells pumped up from the sea 
bed and processed. Until recently, cement was exported, but local demand makes 
exports no longer possible. 

Norway.- A new kiln having a daily productive capacity of 700 tons has 
been installed by the Christiana Portland Cemen tfabrik, near Oslu, to replace 
two smaller kilns, each of about 500 ton s daily capacity, wh ich are being taken 
out of operation. 

Hungary. 

The illustration is of the Danube Cement & Lime Works at Vac in northern 
Hungary. This works went into full production in November 1963. 

Publications Received . 
REPRI NTS prepared for the Commonwealth Scientific and Indust rial R.esearch 
Organisation of Australi a. 

"Importance of Mixing Sequence when using Set-Retarding Agents with 
Portland Cement." By G. M. Bruere. (Reprinted from" Nature," July 6,1963.). 

" Bubble Characteristics in Air-entrained Cement Past es Containing Various 
Mixtures of Surface-Active Agents." By G. M. Bruere. (Reprinted from the 
" Aust ralian Journal of Applied Science," September 1963) . 
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Time-tested, constantly improving 

AIR SEPARATORS 
Supported by over 70 years of experience and development put into more 
than 6000 machines installed allover the world,P.H.1. Engineering Ltd . offer 
the cement industry the finest air separator equipment available. 

Produced under the famous GEBR Pfeiffer system, the latest range 
introduces Type RS, fitted with two drives. While the main ventilator is 
driven at a constant speed, the distributor plate and counter vane disc have 
an infinitely variable hydraulic drive. Through this refinement it is possible 
to adjust the fineness of the product without stopping the machine. 

These versatile and reliable 
separators are backed by full 
testing facilities, available 
without obligation. Detailed 
literature and experienced 
engineers are at the 
industry's service. 

P.H.I. ENGINEERING L TO., 

4, THE SANCTUARY, WESTMINSTER, LONDON, S.W . I. TELEPHONE ; SUL 2564 
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will go through the mill 
Vickers-Armstrongs (Engineers) Ltd designed and manufactured the 
three clinker grinding mills for Associated Portland Cement's new 
plant at Oxwell Mains. 
Vickers are fully-equipped for the design and manufacture of complete 
plants as well as individual kilns, mills and ancillary equipment. 

Cement making plant by 

• VICKERS-ARMSTRONGS (ENGINEERS ) LTD 
VICKERS HOUSE MILLBANK TOWER MILLBANK LONDON SWI 

n /17!'" 
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Equipment for a Grate-kiln in Mexico. 

Fig. 1. 

Fig. 2. 

THE accompanying illustrations show two sections of the 213-ft. gra te-kiln 
installed by Allis-Chalmers, West Allis, Wisconsin , in th e works of Cemetos de 
Mixcoac, Mexico. (Som e brief particul ars of this plant were given in the number 
of this journal for July 1963.) The travelling grate is 84 ft . long, and there are 
two pan pelletisers, each 12 ft. in diameter. The daily productive capacity of the 
new plant is 700 metric tons. 

F ig. I shows the riding sec tion of the kiln ; this sec tion is 79 ft . long. Two 
smaller sections of the kiln are shown in Fig. 2 ready for transportation by rail 
from Texas to Mexico. 
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The Price of Cement. 
SINCE J anuary I of this year, alterations have been made to the prices of cement 
in England and Wales. 

Since the form ation of the Cement Makers' F ederation in 193-+, the prices of 
cement have generally been the price to the nearest railway station, the prices 
having been determined on a system of circles at various distances around each 
cement works. As many railway stations are being closed and most deliveries are 
made to sites by road, it has been necessary to alter these pricing arrangements. 

The system of fixing prices by distance-circles around cement works, which 
has been approved by the Restrictive Practices Court, will continue unchanged 
but, instead of a railway station being the determinant , there will be a common 
price for deliveries within the boundaries of every borough, urban district and, in 
rural districts, every parish. Consequently some prices are increased, some are 
reduced and others are unchanged. 

The basic prices at a Sussex works and one works in Lancashire are reduced, 
with the result that the prices in delivery areas based on these works may also be 
reduced. On the other hand , the basic price at a South Wales works has been 
increased. 

Certain changes have been made in the extra charges for cement in consign
ments of less than two tons. The variation in the charges for consignments of not 
less than two tons are as follows: 

R apid-hardening Portland cement , IOS. 6d. per ton above the basic price for 
ordinary Portland cement delivered in bags in full loads. 

Ordinary Portland cement delivered in bulk containers, 8s. 6d. per ton less 
than the price of bagged cement , or 7s. per ton less if delivered in pressurised bulk 
contain ers. 

Research on Lime. 
THE Chalk Lime and Allied Industries Research Association held Open Days last 
October at their laboratories at 'vVelwyn , Herts. Much work is being done on the 
analysis and properti es of lime. Among new methods of analysis which have been 
developed recently is that for the separation of cations by electrophoresis and 
chromatography. Another is for determining the presence of calcium sulphato
aluminate in lime. With regard to the latter , analyses of hydrated limes have 
shown that the sulphate present is insoluble in wat er. Microscopic examination 
of these samples revealed the presence of cryst als of calcium sulpha to-aluminate. 
Photomicrographs of the crystals found are compared with samples of calcium 
sulphato-aluminates prepared in the laboratory. The practica l importance of this 
work is that , if in limes used "for building work there are any sulphates presen t 
in this form, they are insoluble and harmless. 

Gas chromatography is being applied to a study of the structure of hydrated 
inorganic compounds. A sample is heated in a temperature-programmed furnace, 
and , as the sample is decomposed , the gases evolved are separated and analysed . 
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GR'341' 
FIRED DOLOMITE 

BRICKS 

BASIC FACTS ON A 
BASIC BRICK 

Fu ll sca le trials in the hot zones 
of Portland Cement Kilns have 
proved the success of GR '341.' 
Dololllile bricks. Equiva lent life to 

magnesia based bricks has been established. 
These bricks quickly develop and retain a 
protcctivc clinker coa ting. L ower thermal con
ductivity values give a reduction in shell 
temperatures, and as a result the hcat losses 01 
linings made from these new bricks are much 
lowcr than \\'ithmagnesite. Greater 
therma l effic iency, promoted 
by lower conductivity, makes 
GR '34 1' " m o re economical 
proposition. 

GENERAL REFRACTORIES LTD. THE 
GENEFAX GROUI-

fOf everythi,,/} 

;fl lefrifctories. GENEFAX HOUSE SHEFFIELD 10 TEL: SHEFFIELD 31113 
467 
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SKEGA 
REVOLUTIONARY 

RUBBER 
BALL & PEBBLE 

MILL LININGS 
SHELL LINERS - GRATES - LIFTERS 

REDUCE 
GRINDING COSTS - LINING WEIGHT 

INSTALLATION COSTS-GRATE BLINDING 

ABRASION 
Patented in Gt. Britain & other countries 

Enquiries to sale agents for Gt. Britain & Ireland 

ABRASION RESISTANT LININGS LTD 
10 BALDOCK ST - WARE - HERTS 
TELEPHONE WARE 3302 
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