
CEMENT 
& LIME 

j vOL. XXXVI. No. 3 

HIGH SPEED 
LOADING 

with 
Fuller . 
equzpment 
OF BULK 
CEMENT 
CONTAINERS 
High speed filling of bulk containers is 

essential to ensure the maximum use 

of cement transport-and the Fuller 

system gives you this with dust-free 

efficiency and an absolute minimum of 

maintenance. Full details of " "F.H. 

Airslide " fluid izing conveyors 

and automatic loading equipment are 

readily available to help you plan the 

most efficient system. 

Constantin 
(ENGINEERS 

MANUFACTURE 

MAY, 1963 

·~ . K. Rcgj . 7r:!. d.:! Mark 

I/I.'r it'! fc' (,I' detail .. t? Dept . E.9., 

Price Is. 6d. Annual subsr.r iption 9s. 
(S1.75 in Ca nada and U.S.A.) 

123 VICTORIA STREET, LONDON, S.W.I 
Telephone TA T e Gallery 0637 

Sole licensees of Fuller Co., Catasauqua, 
Pa ., U.S.A., for the manufacture and sale of 
Fuller equipment in Great Britain . 
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MAG C 
~~ High resistance to clinker attack. 
* Forms clinker coating quickly. 
* High retention of coating during 

kiln shut-downs. 
* Excellent for oil firing . 

Fn ml , lit fJIlf!I,."" I f I ill!h IlIInm.1 hrl( ~uu.l r'r,--'" it. i.. .. ,,' ~.'n .;kl ('lpt"ly 
,he' curn"a (yp",- of R('fr~ctor)' (\l ll it.1I zon(" 
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The comprehensive range of grinding media supplied by us and our unique 
experience in the cement industry in practically every country of the 
world enable us to give expert advice and to supply a type of 
grinding media that will provide the answer to any gr inding problem. 

H E L I PE BS LTD P"ONE:GlOUC[STER 5140~ 
('RAMS : HOLPERS. GLOUtmn 

PREMIER WORKS 

GLOUCESTER 
A 
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Powder, Particles or Pieces 
a revolutionary method of 
CONVEYING, feeding, mixing 
and proportioning 

.\ L\Y . I 9G:3 

• • • 

A remarkable method of conveying chemicals, ashes, coal 

and other materials, giving efficient dust-free transportation, 

extremely economical to operate and to maintain. 

OWL EII61NEERI NG SUPPLIES LTD., Kirkst.II Rd. Leeds' A MEM'" Of THE @ 
Ona 



.. .then why not call on the resources of the Price- Pearson Refractories Gro up ? 

W ide experience, research facilities, streamlined product ion 
methods and excellent service make Price-Pearson leaders 
in the field . 

The range covers every operating need and now includes 
products from the new Albion Works, Albion X (40% 
alumina) and high alumina bricks of consistent accuracy . 

PRICE -PEARSON (SALES) LIMITED 
STOURBRIDGE . WOReS. Telephone : Brierley Hill . 78161 
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VON ROLL Ltd. 

Pneumatic 
homogenizing plants 

for cement works 

C co = + 0.2 ' after a short period of homogenization ; 
a 3 _ Yo low air consumption 

Remote control 
Easy to attend 

Photographs : Plant in USA 
a) slide conveyors above the silos 
b) slide conveyors beneath the silos 

Uraniastrasse 31/33, P.O.B. 511 , Zurich / Switzerland 
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One of the many Richardson Con
stant Weight Feeding Systems in 
use in the cement industry. 

Typ ica l Control Panel manufactured 
by 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. 

I nsta lied at 
A.P.C.M. Ltd. 
Westbury Works 
and many 
other A. P. C. M. 
cement works by 

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?lfcr~ffl~i7{-Un~tcuMi1/.our"7~r~ 
111NUt!1~imcM ""9~f ~S" If,( r.£1t!' JelrNu ,' 

~!.-1._ ... .1""'Jj'" SCALE COMPANY L TO NOTTINGHAM, ENGLAND 

~~ T e lephone: NOTTINGHAM 27-1441 T e lex N o . 37625 
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For 
higher 

operator 
The Haver 

ROTARY 
Packer with or 

without 

cement, lime, 

slag , plaster, 

etc., etc. 
THE 

c n l ENT .·\ND L DI E :\IANlJFAClTRE 

Deve~oped to meet 
arduous present day requirements. 

Offers peak outputs of up to 110 TPH with eight 
spouts and one operator or 75·90 TPH with six spouts. 

U.K. Representatives:-

CONTINENTAL ENGINEERING CO. LTD., London Road . Ascot. Berks. 
Tel. No : Winkfield Row 2011 
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One of two Sturtevant p ,.ecip!"tators in a cement works in the North of England" 

STURTEVANT 
ELECTROSTATIC PRECIPITATORS 

• 

• 

The most efficient means of preventing 
dust emission from stacks. " 

• 

Sturtevant Electrostatic Precipitators 
are installed in a large number of 
cement works at home and abroad . 

Special design features are incorporated 
to cater for the needs of the cement 
industry. 

Full details of Sturtevant Electrostatic Precipitators are contained in our publication LC7018 
availab/e on request , and the specialised know/edge of our engineers is olways at your disposal. 

STURTEVANT ENGINEERING CO., LTD., STURTEVANT HOUSE, HIGHGATE HILL, LONDON, N.19. 

SPE CIALISTS IN 

ALL rYrES 0' f ANS • MEATIN G AND VENTI LATtON • At~ CONDITION ING • Alit. fl l Tllt.ATION • fUHE I\EMOVAL • D"YINC. 

DUST COll ECTIN G • EL ECn.OSTATIC ,,,,(C'''IT,,T ION • PNEUMATIC CONVEYING • IN OUSTIt.IAL VACUUM CLEANING 

C"USHING. G" 'NDIN G. SC"fENING AND SE,A"'" TlNG • CMU1'CAL ENGtNEEI'.ING • TUftNKEY P"OJEC TS 
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FLUOSTATIC 
is pleased to 

ANNOUNCE 
it has now acquired the 

manufacturing rights for 

THE KNIBBS 

MAY, 1963 

LIME HYDRATING SYSTEM 
This addition to our range of products is complementary to the 

Fluidised Bed Equipment we manufacture and considerably 

widens the scope of service we are able to give our clients. 

A new Lime Division has been formed which, in conjunction 

with the Consultant Chemical Engineers, Messrs. Knibbs and 
Thyer, will be pleased to receive enquiries for lime processing 

equipment from individual components to complete installations. 

FLUOSTATIC LIMITED, Borough Green, Kent 
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complete 

electrification schemes 

for the 

CEMENT INDUSTRY 

POWER GENERATION 

SWITCHGEAR 

TRANSFORMERS 

FUSEGEAR 

CONTROL GEAR 

MOTORS 

FROM PLANNING TO COMMISSIONING UNDER A SINGLE CONTRACT 

~ENGLISH ELECTRIC' 
E L EC TRI CA L PLANT DIVISION · ST A F F ORD 

The English Electr ic Company Limi!ed, English Electric HOllse, St ra nd, London, W.C.2 

B 
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NOW AVAILABLE 

CONCRETE YEAR BOOK 
1963 

HANDBOOK - DIRECTORY - CATALOGUE 

1368 pages 

Price 155. By post 175. 6d. 

CONCRETE PUBLICATIONS LTD. 
60 BUCKINGHAM GATE, 

. LONDON, S.W.1. 

WORLD CEMENT DIRECTORY 

An International Directory of the Cement Industry 

Published by Cembureau (The Swedish Cement Statistical Association). 

THE data, which are up t o date to 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 t ype 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 to makers of cement, suppliers t o the cement industry, 
exporters of cement and concrete product s, libraries and statistical authorities, and 
planning organisations. 

Price 755. By post 775. 3d. 

Copies of the Directory are obtainable from 

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

CONTRIBUTIONS 

TO EFFICIENCY IN 

CEMENT MAKING 

"N! -HARD", which is 
m ade with the aid of mod
ern mechanical plant, is 
the ideal material for the 
production of grinding 
media and mill linings for 
cement manufacture. W e 
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. re/ephone : Willen hall 65541 /2 (2/ ino, ) 

C 
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Plants for making: 

ASBESTOS CEMENT PIPES & SHEETS 

WHITE CEMENT 

SLAG CEMENT 

PRESTRESSED CONCRETE 

RAILWAY SLEEPERS 

ASBESTOS CEMENT ENGINEERING CO. 

P.O. BOX 34.649 Haupstras.e 26, VADUZ, LIECHTENSTEIN, SWITZERLAND 

STEEL 
GRINDING BALLS 

In High Carbon and Chrome Steel 
1" - 6" Diameter 

DESIGNED TO 
GRIND FASTER, 
LAST LONGER, 
NEVER BREAK, 
NEVER LOSE SHAPE 

Also makers of fine hand-for.ed tools 
for QUARRY and MINE 

F. J. BRINDLEY & SONS (SHEFFIELD) LTD. 
CENTRAL HAMMER WORKS, SHEFFIELD, 1. 

Phone and Grams: Sheffield 2420' /2 



Meeo Suspended Idler Belt 
Conveyor with a 155 ft. bridge 
crossing a wooded valley. 

Meeo Belt Conveyor 
handling Limestone Overburden. 

lET US INVESTI.GATE YOUR PROBLEM 

BELT 

CONVEYORS 

FOR ALL 

APPLICATIONS 

Meeo 2,000 ft. long 
Suspended Idler Belt Conveyor. 

. ~ " ," 
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I. M. 

INSTALLATION & MANUFACTURING CONTRACTORS LTD 
27 CHURCH ST., WEST HARTLEPOOL. 

HARTLEPOOL 5308. 
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, The largest kilns in~th 
COMPLETE CEMENT 

FACTORIES 

• 
Crushing, grinding, drying, 
burning plants for aU kinds of minerals 

, lIh:mdr:l ccm~ll l f 3ctory (Portugal) . View of {he k iln (167.5 m x 4 .815 .3 m · 1600 T /day ) 

FIVES LlLLE - [AIL 
7 . rui" Montalivet, PARIS (8e

) • HI. : ANJou 22·01 et }2.40 
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"LOMA" FURNACE 
The illustration shows a .. LOMA .. 
duplex , oil-fired FURNACE (no 
r efractories) serving .. LOESCHE .. 
MILL engaged in gr inding a mixture 
of limestone, anthracite and coke at 
the rate of 35 tons per hour with an 
average moisture of 4% and a maxi 
mu m of 7% . 32,000 cu . ft . of air per 
minute at a temperature of 175°F. 
after the Mi ll. Entrance te mperature 
about 400°F. Fuel is Bun ke r Coil. 
MILL fed by " LOESCHE " all 
enclosed ROTARY FEEDER. 

Also Feeders, Disc Pelletisers, Shor t 
and Medium Dist ance Pneumatic 
Conveyors. 

DELO (ENGINEERS) LTD. 
138 Borough High Street, 
LONDON, S.E.I. 
Tel: Hop 0085/6 

Telegrams : 
(INLAND) CLAYCOMP LONDON SE 1 
(OVERSEAS) CLAYCOMP LONDON S E 1 

A " CONCRETE SERIES " BOOK 

CEMENT CHEMISTS' AND WORKS MANAGERS' 
HANDBOOK 

By W . W ATSON, B.Sc., a nd Q. L. CRADDOCK, iVI.Sc. 

The rev isions include 

SECOND EDITION REVISED 
1962 

Cement Specifica tions of the World 
brough t UP to date t o 1961. 

Latest British and American methods of testing 
All t he dat a required for the manu fac ture, chemist ry a nd testing of cement , which 
were given in the precedi ng ed ition, a re retained and incl ude 

Weights and volumes of slu rr y. Standard sieves (British a nd foreign). 
Capacities of t a nks a nd ki lns. K iln data. Fan horse-power. 

Volumes, weights a nd densities of gase~ , R a w mixtures. Hc,,~ ba lance , etc. 
234 pages. N urr.erons Tab·es. 

P rice 255.; by post 265. 3d. 5.50 dollars in Can alia and U .S. A. 

CONCRETE PUBLICATIONS LTD. 
60 BUCKINGHAM GATE, LONDON, S.W.I 
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BARRY 
MECHANICAL HANDLING PLANTS 

FOR THE 

CEMENT MANUFACTURING INDUSTRY 

A T ypical BARRY Troughed Belt Conveyor in a Tubular Gantry 

HANDLING EQUIPMENT Supplied by BARRY HENRY & COOK LTD. 

To THE WESTBURY WORKS OF THE ASSOCIATED PORTLAND 

CEMENT MANUFACTURERS LTD. Including:-

ELEVATOR, BELT CONVEYOR, SCREW CONVEYORS & HOPPERS 

BARRY HENRY & COOK LTD. 
ENGINEERS & FOUNDERS 

ABERDEEN 

SCOTLAND 
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CEMENT AND LIME 
MANUFACTURE 

PUBLI SHED A 1!l'ERNATE MONTIIS. PRICE I s . 6d. A COpy AXNUAI. SU IlSCHIPTION 9 •. P OST FRBE 

$1.75 IN CANADA AND U.S.A. 

J' UBLlSHED BY 

CONCRETE PUBLICATIONS LIMITED 
no BU C'I,INGR AM GATE, J.ONDON, S.W. l 

TELEPHONE: VICTORIA Oi05 /6. 
TELEGRAPWC ADDRESS : 

COIiCRETIUS. PARL. LOIIDOII. 

PGBLISHERS OF 

"CO~CRETE & CONSTRUCTIONAL ENGINEERING" 
" CONCRETE BUILDING & CONCRETE PRODUCTS" 

"CEMENT & LIME MANUFACTURE" 
"THE CONCRETE YEAR BOOK" 
"CONCRETE SERIES" BOOKS. 

------------------------------
VOLUME XXXV I. NUMBER 3. MAY, 1%3 

The New Cement Works at Westbury.-I 
PHODU CTJON commenced in September last at the new cement works (Fig. I) 
bu il t by The Assoc iated Portlnnd Cement Manufacturers Ltd ., at Westbury, 
Wil tshire. Cement is being produced by the wet process in a single coal-fired 
rotary kiln having a capac ity of Roo tons of clinker per day; a flow-diagram of 
the insta llat ion is give n in Fig. 2. The works, wh ich has an annual capac ity o f 
300,000 tons o f cement , is situated to the east of the main road from Westbury 
to Trowbridge, and connec ted thn('wit h by a new concrete road , and is on the 
nor t h side of the W('stl'rn Reg ion ma in rni lway line to which sid ings connect. 

Fig . I-Ae ria l View of New Cement Works a t Westbur y. 

D 
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Fig. 3.-Loadlng in Chalk Quarry. 

Preparation of Raw Mat rial 

The chalk quarry is on th top of the White Hor- -carpmc-nt I, miles south 
of the work . It is unk '0 that no buildings or rna hin ryar visible above the 
kyline. The halk i dug by a 2!·CU. yd. 54-RB excavator, or . rating at 3'3 Kv. 

which loads the mat ria l into Is-ton Foden di - I-driven ix-wheel dumpers 
(Fig. 3) in whi h the halk i trail p rted to the \Va hmills (Fig. 4) in the quarry. 

om o( th chalk i rath r hard and , a fter wo hill ,lea" a r sidue which 
has to b passed through a tub -m.i11 to b~ ground to t he jin ' 11 ' r quir('d in 
the fini h d lurfY. The halk i tipped from th dumpers into a hopper from 
which a plate-feeder deliv r it at the rat' of 12 to 150 ton per hour into an 
Edgar-Allen doubl -roll kibbl r, driv n by a 75-h.P. motor. From the kibbl r , 
the material i di charg d directly into a rough wa 'hmi I f 35-ft . diam ter. dr.iv n 
by a 350-h.P. motor. The chalk contain flint , for th removal of which pro
vi ion i made in the bottom f th r ugh wa hmill. Th product from th wa h
mill flows by gravity to two r ening mills, each of 24-ft . diam tel', driven 
througb a common haft by a 170-h.P. motor. The creened product th n flows 
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Fi ~. 4.- Chfllk W,,-shmills flJHI Mil l HOll e. 

to a sump from which it i. pu mp('d I> an Alli:-Ch:l l nwr~ 5-in./4· in. \'lItrifllgal 
lurl" ' pump to a Dorr-Oliv r .'ic\'('-IX'nd . wll r{' th{' prr.dllc t i- (urt ll<'1' Cl'rmed, 

and from which the fmc matel'i:. 1 t1ow~ to another sump rt' aciy for pllmpi ng 
to lile works. Tl\(O wa ' hrnills arc shown on lite r ight ill FI/~ . 4. 

TI1(, grit {rom tltr . r ('nin.g PI' cr -- is tTan.-po rtcd b a scrcw-conveyor wh ich 
f('l'd- t he mat('ria l into a wct-~ri ndill 'mill . ~ 111(' part of tlw chalk is high ly 
rcsi · tnn t to washing and . to ]11'(·\,( 'nl I XCC'. IV(' a umulatioll of thi ' mL ter ia l 
il l th.e !"('(')ling mill, a prc portion of it is b l d o,l1tinll(1usly from th(' bulk in 
thl' scr('{'ning mill al1<l takcl1 by a grit levato r and . rcw-collv{'yor to th(' w t

grindi tlg mill wh 'rc il joill~ thc cO,\I'se matl'r ia l from tlw . il' VC'- I)( nd . The mill 
hou is S('(' I\ on th Idt ill Fig. 4. '1'111' W ( I-grindi ng mi,1I i. :l s ingk'- hambcr 
Vickcr: m ill , 45 ft. 100\g by , ft. 4t in. in dia l1lct('r. It i: driv('ll by a [ .200-h .p . 
Crompton. Park inscll 3'3 l{,'. 'Hlto-syn h rotlou. motor through an A . l~. I. double
reduct ion g('ar b:'lX and t l' ion Sh'lft which i. conll('c t rc1 ct' tltrally to the trunniOTl 
of th m ill d isc harge'. Th!' K!'3I train i' of balatlced . plit construct ion and ('na blc 
th(, mill a nd motor to b(' in lim'. Thl' ~J)('('d i f('ciuced fro m 7So to 20'5 r. p .m. 
The mi ll op<'rat('~ on -loS<'d c ir uit. The <Ii ' har~(' Anw ' throug h:. :\ iagra - reCll 
to rl' lTl OV ('xtralll us mat ri:-lI . and isthl'tl pumpl'd by a 4-in ./3-i n . Allis- ha lm('Ts 
<'<' ntrifugal pllmp 10 ;Itln til('r Sic , 'c ·-bclld . from which t lw coar&' m:llc' rial .:;; tahtl 



CEME, T .'\:-il) LT:\IE;\1 t-FACTt RE P ACE 4!'l 

.Fi~ , 5 ,-IJ I'a~ -l i n c alld COl1veyol' in Cl,-,y Pit. 

b~' a ~\T( ' \\'·("(jll \'(' ~'or har k III t il\' mi ll fn 'd, ,\llil,' til!' lill,' ll1aklial How" to till' 

~U I1lP for p1lmping 1(1 Ilw \\'01'1.;-; . 

T Ill' cha lk s hlrry i: plllll p '<110m I hi~ "U II IJ> II)' :111 Oil \\ '1'11 1 ':Il;.:ill<'\'r ill ~ t wo· 
r ylin h' r hori,(olllal ,,In,.,ll , pulHp , <II iYl '1l hy a [50 h I' 1110101', a nd i~ P:I:-:-I,t! t hrough 

abou t I ~ mik:, ( ( ()·in . pip" to a COlini'll' "lllrag,' tallk at tli., \I ,rk. : t hl' tauk 

has, di aml tt'l' of 22 h. alld a rap :lrity I,f -100 lUll. () chalk :-1111 r." . 

T hl' c lay pil (F ig. 5) i ... at til\' 1101'1 h(' rn "idl' of I iI \' \I urk . 'I Ill' c lay is dug 
by a J:-I . I<B dil'sd drag-l ill l' which ha" all .-';0.[1. jih alld 1-('11 yd , huck. t <Llld ca ll 

di' to it (kpth of lio ft . T h( ' (xr:l\';lkd m:(I\'lial is di ' ' Ii Irgl'd illlo a j>:Jrl<lbll' 

hop»!') p rovided witll a ,')4· iIL Iwlt liI'in'll t hrou~h a !\ Il]>JI \·a riahk·, \w\,(\ !,(I'ar. 

This lwlt fl'l'ds t Il l' l'1; 1~ ' Oil to a 42·ill , .\keo Ij "ld I t' lt,co1l\'('Yln', with "pring 

' \l~ I ><"llI l l d id lL'r:', O il \\ hich. it i ... tr:ll bportl'd to 1111 ' l' l a~ ' washillill a t thl' \I'(Jrks. 

Such a wid e bel t is 1l\'('l'ssary to ('aH~' , wi t hOlll "pillillg, I h., larK" hllll pS o f clay 
whi ch are ~'l'n 011 ti l(' cOll\'l'yor ill Fi~. 5. T Il\'I'I' is no pra(,tkal 1I'~l\' () bn'aking 

down t hl'~' IlIllI]lS 1Il1l il they 1'I'ae II t hI' lI'a"hlll ill. 

Preparation of Sluri'. 
The rla\' washmi ll cOIl,; i,;t:' of a ,~5·f\. w lIg'h and t WI! .q·ft , MTl'l'ni nl{ mill:- , 

which an' dup licate:- \If tl IlJ~' in tl l\ ' chal k wa ... llI ll iJl hut operate Oil Opl'll {' ircui\. 
Th l ' lid!! Iwl1 ,coll\ 'I 'yor disrhargn; tl (' .-Jay din 'nly illto tll\' roughillg' mill , intI) 

'" UWt.lf'll1 : ?l'" 

f) .:::. 

• 

, 
U",., 



' E~1I:: T .'\l·D LL\lE IAN F CT RE MAY, 1003 

F ia. 6 .- · lurry Ooctor a nd toraa Tanks. 

which chalk lurry from th torag tank. and water are fed in th proport ion 
r quir d to give a combin d slurr of th orr ct compo ition . 

Thi lurry j pum d by two AlI is- halmers ntrifugal pump' to four oncrctc 
doctor tank, each of 400-ton c pacity and equipped with time-controlled air
agitation. Their cont nt arc discharg d by gravity into fiv torage tank of 
66-ft . diamct r, in whi h the lurr is air-agitated by blower carried on t hc arm 
o( a r tating bridge. The doctor and torage tank ar hown in the course of 
con truction in Fig. 6 and the wa hmill i to the left rear. The lurry i pumped 
therefrom by two IIi - halm r pump to tw te 1 tanks near the back end of 
the kiln, the pumps being controlled by R at in th tank. In the tank , 
whi h arc of 14-ft. diamet r and 7-ft. d cp, flue dust from thc kiln which has 
been caught by electro tatic pre ipitati n, i mi ' d with the lurry by air-agitation. 
From the tank , two Allis-Chalm rs ccntrifug I pump deliver t he slurry to 
a mall con tant-Ievel feed tank above the ba k-end chamb r of the kiln, at a 
rat greater than the kiln f d, the urplu not used for the kiln fe d being returned 
by g ravity to th mixing tanks . 

Burning and Cooling 
The Vickers rotary kiln (Fios. 7 and ) i 450-ft. long and 13-ft. 6-in. internal 

di met r, with a burning zone of 14 ft. 6 in. internal diamct r < nd a nose-ring i 
12-ft. 6-in. in diam t r. The kiln is qu ipped with a y t m of curtain and 
festoon chains. Th burning zone i lineel with magne it -chrome block. The 
hood (Fig. 9) at the firilF nd of the kiln being v ry heavy and to r du th 
height of the kiln above th coo er to a minimum, the hood is not retractable but 
i fix d permanently in po. ition. Door-. large <'!lOU h to pa a mall tractor or 
dump r through, giv acc for maintenanc . Th no -ring i cool d by jr bla t. 
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IF IT 'S A QUESTION OF 

Rotary Kiln Linings 

- CONSULT STEETLEY 

. . . Who are th emselves 

rotary kiln operators and 

have a un iqu e experi ence in 

design, manufacture and 

practical use of bricks 

to suit all condi tions. For 

ordinary Portland Cement 

practice th e choice is 

either Mag nesite/ Chrome 

or Serpex 'S' bricks, both 

deve loped after much 

research and practical 

experience of rotary kiln 

li n ing problems. 

Fo r white cements wh ich 

must be burned at high 

tempera tures on chrome

free brickwork, Steetley 

provide a spin el bonded 

magnesite brick designed 

to wi thstan d the most 

arduous conditions 

prevailing . 

Kiln lin ing in progre ss v/i th MaJncs i te/ Cllrome br icks 

Send for special brochure - "Rotary Cement Kiln Refractory linings" 

All enquiries 10: 

THE !1TEETLEr REFRACTORY BRICK CO. LTD. 

Oughtibridge near Sheffiel d . Tel: Ough tibridge 2311 

9/1 963 



KILNSAND 
Long-life rotary plant, designed and engineered 

by Vickers to the high standards that have 

achieved world-wide recognition. 

For cement clinker production - by wet 

or dry process - calcining and heat treatment 

of raw materials for the Chemical, 

Pulp and Paper, Aluminium and 

Refractory industries. 
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~~ 
CALCINERS 

VICKERS-ARMSTRONGS (ENGINEERS) LIMITED VICKERS HOUSE 

MILLBANK TOWER MILLBANK LONDON SWI Tel TATe Gallery 7777 

EBllA 
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First-class equipment calls for practical design so that it 
will give long service in arduous conditions. Apply these 
tests to Bagshawe Elevator and Conveyor Buckets and 
Chain, and you can be sure of their strength and trouble
free performance. 
Bagshawe Buckets are manufactured in malleable iron, 
pressed and fabricated steel, in a wide range of shapes 
and sizes. Bagshawe Chains are produced from high 
grade malleable iron, steel, and a combination of malle
able iron and steel. Both these products are recognised 
throughout the world for their strength and reliability in 
conditions where only the best is good enough. 

D CHAIN 
Bagsha""EI DUNSTABLE' BEDFORDSHIRE' ENGLAND. Tel : Dunstable 64302 

and company limited 

Manufacturers of a Wide Range of Conveying Equipment • One of the Thomas Tilling Group of (;:ompanies 
H . .. . tln 
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Fig. 7.-The Kiln during Installation. 

The kiln is fired on the direct system with pulverised coal. Centrifuged washed 
Midland smalls containing up to II per cent. of moisture are delivered to the works 
by road. The receiving station is a covered floor, where 2,000 tons of coal can be 
sto red , with an outlet hopper below ground. The lorries tip the coal either 
directly into the hopper or on to the floo r where it is shifted to the hopper, when 
required, by a bulldozer. It is extracted from the hopper by a 13-in. Redler 
conveyor, eleva ted and distributed by an open-bottom IS-in. screw conveyor, 
into a Ioo-ton bunker above the coal mill. The coal is extracted from the bunker 

Fig. 8.-The Kiln viewed from Driving Bed. 
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Fi~ . 9.-Kiln Hood. 

by a Besta. feeder cha in and fed in to a. II2 M.P.S. mill (Fig. 10) , which is driven 
by a Iso-h.p. motor. The mill is swept by hot air, drawn through it by the firing 
fan, from the clinker cooler, the coal being dried while being ground . Before 
passing in to the mill, the hot air passes through a collector so as to remove clinker 
dust. This suppl y constitutes all the primary air for combu tion and is passed 
to the burner pipe by a heavy-duty Alldays & Onions fan specially designed to 
have high resistance to wear and to be easily maintained . The fan runs at 
1,472 r.p.m. and is directly cGupled to a 200-h.p. motor. 

The kiln , the shell o f which is of welded construct ion throu~hout , is ca rried 
on seven supporting beds. On beds Nos. 3, 4, s and 6, there are hyd raulica lly
loaded thrust rollers. The hydra ulic system gives the kiln a slow oscillat ing axial 
movement of 2-in. amplitude. The drive is by two 180-h.p. Lawrence-Scott 
drip-proof commutator motors arranged for pipe ventilation and having a range 
of speed from 7So to 2S0 r.p.m. One of the motors, toge ther with the hydraulic 
control panel, is seen in Fig. 8. Each motor is coupled to a trip le-reduction 
Turbine-Gears gearbox operating a pin ion which engages with a single girth gear. 

The back-end chamber provides a straight through flow to a cyli ndrical flue 
which, through easy bends, is brought into the eye of an induced-draught Keith
Blackman 12s-in. 14 EK high-r ffi ciency backward-blade fan . The fan is driven 
through vee-ropes by a 37S-h .p. fixed-speed motor . The draught is c~ntrolled 
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Fig. to.-The Coal Mill. 

by a louvre' damper which is in t l1(' inkt flue and wh ich is operated by power 
from the central kiln control. T his equ.ipment is seen on the right-hand side in 
Fig. 7, which a lso shows, before complet ion of t he erection of t Il(' kiln house, the 
arrangement at the back end o f the kiln . 

There are two out lets in the' bottom of the bac k-end chamber to segregate 
from deposits of dry dust, any slurry ca rried over. La rge doors in the side o f t he 
chamber prov ide easy access for main tenance . The slurry flows by gravity from 
the constant-level slurry tan k in to the ki ln t hrough an Altoflux flowmeter which 
measures the rate of flow and , by means of a Honeywell con troller , causes a 
pneumati cally-operated Ell iott-Fisher va lve to give a constant flow at the ra te 
required. 

T he flue-gas is di scharged by the induced-draught fan in to a group of electro
static p recipitators comprising six separate units a rranged three on eac h side of 
the flue, in the connections to wh ich are damprrs to give equal distr ibution to 
each ul;it. The' system o f ve rti ca l coll ecto r t llhe's . each with a ce'ntra l electrode', 



PAGE 48 CEMENT AND LIME ~ lANUFACTURE 

Fig. I I.-Electrostatic Precipitators. 

is used. Each unit is housed in a cylindrical stee l chamber lagged on the outside. 
The installation has sufficient capacity to run at fu ll effi ciency on only five of the 
six units, so that units can be isolated and taken out of service one at a time for 
routine cleaning and maintenance. Thus a high standard of efficiency is main
tained. The precipitators, which are shown in Fig. II, were designed by The 
Associated Portland Cement Manufacturers Ltd. The dust collected in this plant 
is taken by screw-conveyors and an elevator t o a storage hopper from which it is 
extracted by two screws, each of which feeds into a paddle-mixer where water is 
added, before discharging the contents into the mixing tanks in the slurry-feed 
system already described. 

The cleaned flue gas from the precipita tor is discharged into a reinforced 
concrete chimney 250 ft. high; the topmost IS ft. of the shaft is of bricks. 

The clinker is cooled in a Fuller 850 horizo ntal grate cooler and is discharged 
at about 50 deg. C. Part of the excess air from the first pass through the cooler is 
used in the coal mill , as described in the forego ing, and the remainder is discharged 
to the atmosphere through a Prat-Daniels multiple-cyclone dust co llector. 

(To be concluded) 
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Determination of the Composition of Clinker. 
RESEARCH workers and others throughout the world continue to develop practical 
means of determining quantitatively the mineralogical composition of cement 
clinker. Three such developments are described in the following. 

Charts for Bo~ue's Formula. 
Determination Based on Composition of Raw Materials. 

In a recent number of " Revue des Materiaux," M. P. TERRIER gave two 
charts which are useful aids for the rapid determination of potential compositions 
of clinker based on Bogue's formula! . Examples of the use of the charts are 
given in the following. 

--- e 

10 

]9 

<i 8 ,., 
U 

7 

6 

5 

4 

2 3 4 5 6 '} 8 
Chart No.1. 
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CHAin No . I.- In th l: example, Alz0 3 = 5'5 per cent. and Fe20 3 = 4 per crnt. 
This determines the point P. Following t he parallel lines to the scale for C3A, 
t he value of C3A = 7'9 per cent . is read. 

Fo llowing the broken lines t o the sca le for C(a), which is t he percentage of 
lime combined with alumina, the value of 10'5 per cen t. is read . 

The vertical line downward from P intersects the scale for C4A F at I2 'I per 
cent. and at this point the ordinate on the scale fo r A120 3 , ii1 this case 2'55 per 
cent ., represents the alumina combined in the fo rm of C4AF. 

CHART No. 2. - ln the example, Si02 = 22'6 per cent. , Al20 a = 5'5 pe r cen t., 
Fe20 3 = 4'0 per cen t., and CaO = 67 '9 pe r cent. 

74 

72 

70 

68 - 3 

U 
66 -

64 

6'2 -

60 -
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72 

70 

- 68 

62 

18 20 
Cha rt No . 2 . 
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Fig, I.-Russian X-ray Diffractometer. 

From Chart No . I it is already known that CaA = 7'9 per cent., C4AF = 12'1 
per cent. and C(a) = 10'5 per cent. On Chart No.2, the percentage of lime 
combined with silica C(.) = C-C(o/ = 67 '9-10'5 = 57'4 which, with Si02 = 22'6, 
gives the point p , From the point P , parallels are drawn to the scales for CaS 
and C2S, giving the values CaS = 62 per cent . and C2S = IS per cent. 

Russian Development of X-ray Diffractometry Methods. 
In a recent number of "Tsement ," Yu, S. MALININ, V. P. RYAZIN and 0 . S. 

VOLKOV describe means of chemically analysing clinker by X-ray by recently 
developed ionisation methods of recording crystal diffraction patterns. Some 
bibliographical references are given at the end of this section. 

X-ray diffractometry makes it possible to analyse simply the clinker phases 
quantitatively and this problem has been studied at the Scientific Research 
Institute for Cement using the Russian diffractometer URS-50 I (Fig. I). 

Analysis with X-rays depends on the det ermination of the inter-planar spacings 
d by measuring the angular position (} of reflections from crystals bombarded 
with the X-rays. 

.\ 
d = _ -;---;:-

2 sin (} 
where .\ is the wavelength of the X-rays. The intensity of a reflection is a 
characteristic of the amount of the phase causing it and is used for the quantitative 
analysis. 

Sensitivity depends on the minimum amount of a phase in a sample which 
can make a record which is distinguishable from the background fluctuations and 
is incre,h ed by increasing the intensity of the X-ray beam and the time fixed 
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for counting, and by lowering the relative background level. Increasing the 
intensity of the X-rays is limited by the capacity of the tube. A significant 
increase in the time constant for counting, with a consequent increase in the time 
t aken for the measurement, is not feasible. To reduce the background level 
and so increase sensitivity and accuracy, a focusing cryst al monochromator 
device was used . In pract ice it lowered the background by cutting out some 
of the components, improving b8th the sensitivity and the resolution . 

Fluorite CaF 2 was used as an internal standard for the quantitative analyses. 
The strong line, 3'16 A, (2 8 = 28 deg. 10 min.), for this compound is found in 
the same region as the strongest lines for the clinker minerals. The analytical 
lines for the minerals which were selected were: for tricalcium aluminate, 2'70 A 
(2 8 = 33 deg. 04 min .); for tet racalcium aluminoferrite, 2·63 A (2& = 33 deg. 
56 min.) and for tricalcium silicate, 3'01 A (28 = 29 deg. 28 min.) , a line with a 
strength of 7 on a scale of 10. It is more difficult to select a line for dicalcium 
silicate as the majority of the CzS-lines are covered by lines from other clinker 
minerals. Consequently the method is relatively insensitive for C2S. 

Samples weighing 2 g. were prepared by mixing various propoli ions of syn
t hetic clinker minerals. In all , ten samples were prepared and 0'5 g. of fluorit e 
was mixed into each. The powder was then transferred to a clear plast ic holder 
with a well 20 mm . in diameter and I mm . in depth. The surface was levelled 
with a knife and the sample then mounted on a device which allowed it to rotate 
in a p lane. Exposures were repeated four times, on each occasion the powder 
was ret amped into the holder. The range covered was 26 deg. to 36 deg. at a 
speed of 0'5 deg. per minute and a time constant of 8 seconds on the counter. 
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Forty X-ray curves like the one shown on the left-hand side of Fig. 2 were obtained . 
The intensities of the lines were measured relative t o the background . From the 
results ca libration curves (Fig. 3) for C3S, C3A, C4AF and CzS were drawn. The 
relative st rengths of the analyt ical-line and the fluorite-line are the abscissa, 
and the percentage of the mineral in t he standard mixture is the ordinate. Using 
these curves, analyses of a number of clinkers were carried out , the same p ro
cedure as before being followed with 2 g. samples mixed with 0'5 g. of fluorite. 
A typical result is shown on the right-hand side of Fig. 2 . 

The results are p resented in Table [ together with data from petrographic and 
computational analyses. In general there is good agreement between contents of 
C3S and C.S as det ermined by the X-ray method and pet rographically , although 
marked differences do occur in some cases; the reasons for these discrepancies are 
being investigat ed. The large discrepancies found when comparing the C4AF
content as determined by the X-ray method and by calculation is explained 
by the unsat isfactory nature of the latter method. It is assumed that the alumino
ferrite is present as C4AF, whereas there is a possibility that solid solutions of 
various compositions are formed. The relat ive error in the measurement is 
3 per cent . A disadvantage of the X-ray method at the present stage of research 
is its insensit ivity when determining C3A (5 per cent .), aluminoferrite (5 per cent .) 
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T AB LE I.- COMPARISON OF R ESULTS (PERCENTAGES) BY DIFFERENT METHODS OF 
ANALYSIS. 

Clinker I CaS I CaA I C4AF I 
II I-x- -r-ay- I Calcu- 'I petro- I-x--r-ay- I' calcu- I Petro~ I- x--r-ay-I calcu- I Petro- i

l lation graphic latlOn graphic lation graphic 

1---:;\-- 1 56 - 1-2 -

I 

BC 63 13 

, I 

53 45- 50 8'5 9 8- 9 12 
57 51- 55 8 8 8- 9 II 

51 16 44 45 7 7 6 14 

I DE 55 13 
62 15 

I F 52 

46 50 4'5 12 6- 7 II 

63 55 5 6'5 5 12 
46 55 12 12'5 

G 56 55 - 9 9 
H 52 60 55- 60 < 5 I 

I 57 61 60 < 5 1'5 
J 43 49 50 < 5 7 
K 24 35 30- 35 < 5 7 
L 44 35 50 < 5 12 

I L __________ _______________ ~ ________ __ 

7- 8 
-
-
-
-
-
-

I 

10 
16 
19 
23 
17 
13'5 
17'5 

10'5 
22 
26 

and especially C2S, which can only be det ermined in amounts exceeding IS per cen t. 
However, no doubt these limitations may b e overcome later. 

The advantages of this method include the un biassed nature of the analytical 
procedure, the possibility of determining alumino ferrite direct ly, and the feasi
bility of carrying out phase analysis of cement. 

REFERENCES 
1. P. F. KONOVALOV et al.- ' Ionization X-ray Equipment for Studying Crystalline 

Materials at D ifferent Temperatures.' 1958. 
2. D. M. KHEIKER et al.- ' Increasing the Sensitivity and Accuracy of Quantitative 

Phase Analysis with the URS-50!I X-ray Diffractometer.' Asbestos-cement 
Scientific Research Institute, Proceedings, No.8, 1958. 

3. D. M. KHEIKER.- ' Phase Analysis with the X-ray Diffractometer.' Zav. 
Laboratoriya, 1958, NO.9. 

A Graphical Method . 
In Bulgaria, according to an article by KHR. B'CHVAROV and N. TABAKovA in 

" Stroitelni Materiali," NO.5, 1962, it is common practice to use the formul;e 
developed by the Russian, V.A. Kind, for calculating the mineralogical composition 
of clinker. 

As a first step the coefficient of lime saturation (LS) or the basicity of the 
clinker is computed from the chemical analysis by the formula 

LS _ C - (C free + __ C~ + CF + Cs03) 
- 2·8Si02 

where CA is the CaO combined with the Al20 3 (that is 1·65 A1 20 3), 
CF is the CaO combined with the Fe20 3 (that is 0·35 Fe20 3), 
Cs03 is the CaO combined with the S03 (that is 0'7 S03), and 
C is the total percentage of CaO in the clinker. 
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4. 
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Fig. 4. 

For calculating the compounds present in the clinker the following formul;e 
are used: 

C2S = 8·6S(1 - LS); C3S = 3·8S(3LS - 2); C3A = 2·6SA X 1'7F; and 
C4AF = 3'0 4F 

where C2S. C3S. C3A and C4AF are t he major compounds, S, A and F representing 
t he oxides Si02 • Al20 a and Fe20 a. 

The time taken to make the calculat ions can be greatly reduced by using 
nomograms giving a graphical representation of the mathemat icalIrelations 
between two or more of the values involved. 
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Fig. 6. Fig . 7. 

Five graphs, which are shown in Figs. 4 to 8, enable the composition of a 
wide range of clinkers to be computed. As an example, consider a clinker having 
the following analysis: 

then, 

S 2I·O per cent. 
A 6·0 
F 3.0 
C 66'5 
S03 0'5 

Total 97'0 
C free 0'5 

1. From Fig. 4, CA + CF = 10'9 and Cs03 = 0'35· 
2 . The remaining lime is 65 '5 - (0'5 + IO'9 + 0'35) = 54'75· 
3. From Fig. 5, LS = 0'931. 
4. From Fig. 6, C2S = I2'3 per cent. 
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A. E. FARR LTD. 

Main Contractors for 

Westbury Cetnent Works 
(described in this issue) 

constructed in 

eleven tnonths 

for 

Associated Portland Cetnent 

Manufacturers Ltd. 
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MERRICK 
FEEDOWEIGHT 

MERRICK 

For correct rate by weight 

s. v. WEIGHTOMETER 
the integrator for you r conveyor 

BOARD OF TRADE APPROV E D 

Designed (or your material ;-

e l l N KE R, GYPSU M, LI M ESTON E, MA Rl, 

PY RITES , SA N D , G RAVEL , ETC. 

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

Ask (or one o( our engineers to call. 

5 CAL E MFG. C O. LTD. 
B u I wei I Nottingham Telephone 27-1458 
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5- From Fig. 7. CaS = 63'S per cent . 
6. From Fig. 8. CaA = II .O per cent. and C4AF = 9'0 per cent. 

These results compare favorably with those obtained by calculations as is 
seen in the following: 

Lime saturation (LS) 
C2S 
CaS 
CaA 
C4AF 

Free lime 
CaS0 4 

From the graphs 
0'931 

12'3 per cent. 
63'S 
II'O 

9'0 
0'5 
0-85 

Cement Plant from Poland, 

By calculation 
0-930 

12.6 per cent. 
63'04 
10·81 
9'12 
0'5 
0,85 

THE exhibit by the Polish Chamber of Foreign Trade at the London International 
Engineering Exhibition, which was held in London this month , emphasised 
the large amount of industrial plant which has been exported from Poland. This 
plant includes equipment for four cement works. 

The production of cement in Poland has increased from 1,719,000 tons ill 
1938 to 7,540,000 tons in 1962. 
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Revised Standard Test Sieves. 
As a result of revised international standards for test sieves, which have been 
prepared by a Technical Committee of the International Organisation for 
Standardisation (ISO), B.S. 410, . Test Sieves,' has been revised. Further revisions 
will be made when the final result of the Organisation's work on standardisation 
of sieves is known. Agreement has already been reached on a series of sizes of 
apertures for sieves with square holes; for practical purposes, this series is common 
to national standards based on a fOUith-root-of-two geometric progression of 
apertures (Rittinger series), and on the Renard preferred number series. The 
preferred international sizes of apertures in the fine-mesh series are included in 
the present revision. Emphasis is placed on the internationally-proposed system 
of designating sieves in millimetres. Other alterations to B.S. 410 include the 
omission of the wire gauges from the t ables since in practice the diameter of 
the wire before weaving is greater than the diameter in the finished sieve. The 
tolerance of the sizes of apertures of fine-mesh sieves are given in metric sizes 
only. The percentage deviation of maximum tolerance from the nominal sizes 
of apertures, previously given in the main tables, is now given in an appendix. 

The Standard is in three parts, the first of which gives the woven fine-mesh 
sieves having widths of apertures in Rittinger series from 3'35 to 0'045 mm. 
(45 microns), and a range of woven-wire medium-mesh sieves having widths of 
apertures from! in. (12'7 mm.) to 12in. (0"79 mm.). Part 2 gives a range of 
perforated-plate coarse sieves with square apertures of widths from 4 in. (101·6 mm.), 
to i\r in. (4"76 mm.). A range of coarse heavy-duty perforated-plate sieves and 
single-hole gauges with square apertures of widths from 8 in. (203'2 mm.) to ~ in. 
(3'18 mm.) is given in Part 3; since these are for blastfurnace coke their use for 
other purposes is not recommended. Summaries of American, German and 
French standard sieves are also given. 

Copies of B.S. 410 (1963) may be obtained from the British Standards 
Institution, 2 Park Street, London, \V.I (price 8s. 6d.). 

Comparative Sizes of Standard Sieves . 
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THE accompanying reference chart gives comparatively the nominal sIzes III 

microns (1 micron = 0 '001 mm.) of the openings in sieves of four standard 
series. It is taken from a leaflet issued by Buell Ltd., describing this firm's 
range of Buell van Tongeren powder classifiers. 
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.. -
Don't trust to luck 

in your choice of refractories 

Best leave nothing to chance .•• better leave it to us. 
There's skill behind the selection of refractories, 
as much as in the making. 

Almost a century of manufacturing experience and 
research-pius the advantage of being actual refractories' 
users-gives us a complete understanding of every 
refractory problem that may come your way. 

Get in touch...,.our knowledge is at your service-while 
a letter will secure for you a helpful series of leaflets. 
So don't trust to luck-put out the cat 
and contact us at Consett. 

PAGE xx vii 

CONSETT IRON COMPANY LIMITED 

CONSETT, DOUNTY DURHAM. Tel: Consett 341 (17linas). Grams: Steel Consett Telex. Telex: 53172 
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THE BULK TRANSPORTING SYSTEM WITH MAXIMUM PA YLOAD 

I NTE R~ONSULT 
SPHERICAL OR CYLINDRICAL TIPPING TANKS 

IN ALLOY OR STEEL 

LOW OR HIGH PRESSURE · 

FOR FASTER DISCHARGE 

MAXIMUM PAYLOAD 

TROUBLE-FREE 

100% EMISSION 

INTER CONSULT (LONDON) LTD, 778-9 BUCKINGHAM AVE. SLOUGH 
PHONE: SLOUGH 20839/26191 
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The Cement and Lime Works at Vac, Hungary. 

Fig.2. 

is based on Lepol plant . 
16 ft. in diameter. 

Fig. 1. 

THE Danube Cement & Lime 
Works now in the course of con
struction at Vic, twenty-five miles 
north of Budapest will be the largest 
cement works in Hungary. It is 
designed to produce upwards of 
I ,OOO,COO tons of cement annually 
and will be almost fully auto
mated . Constructioa began early 
in 1960 (see this journal for July 
1962 ). By the end of last year, the 
cement silos, raw material stores, 
and the raw grinding mill had been 
completed, and the installation of 
the first kiln was in hand ; now the 
first kiln is operating. Some of 
the completed works are seen 111 

Fig. I, and others in course of 
construction are shown in Fig. 2. 

By the end of 1963, it is expected 
that a third of the works will be in 
production and full production is 
expected in 1965. The installation 

The oil-fired kilns are about 2CO ft. long and about 

Production of Cement in Hungary. 
THE production of cement in Hungary increased by 8'2 per cent. (compared with 
1961) in.I962, the total being 1,700 ,000 tons . 



PAGE GO CEMENT AND LIME MANUFACT URE MAY, 1963 

The Cement Industry in Africa. 
South Africa.- A cement works is to be installed at Coedmore, near Durban 

by Durban Cement Products Ltd., a firm formed by Pretoria Portland Cement 
Co., Ltd., White's South Africa Portland Cement Co., Ltd. , Anglo-Alpha Cement 
Co., Ltd. , and Cape Lime Holdings. Production of Portland blast-furnace cement 
is expected to begin next year. Slag will be obtained from the iron works of 
African Metals Corporation Ltd., at Newcastle, South Africa. 

Kenya.- It is reported from Nairobi, that production of cement at the two 
cement works at Bamburi and Athi River in Kenya was 33,637 tons in July 1962 
compared with 20,995 tons in July 1961. Exports in July 1962 amounted to 
23,793 tons compared with 10 ,92 1 tons in July 1961. The increase in production 
is due to larger exports to territories including Aden, Mauritius and territories 
in the Persian Gulf. 

Ghana.- The Polish foreign trade enterprise, CEKOP, is to design and erect 
the first cement works in Ghana. This is to be at Nauli in the Western Region . 
It is expected that the works will be in operation in 1965 and will have an annual 
capacity of 200 ,000 tons. 

Tanganyika.-Negotiations have been concluded be tween the Government of 
Tanganyika and the Tanganyika Portland Cement Co., Ltd., for the installation 
of a cement works at Wazo Hill north of Dar-es-Salaam. The works, which should 
be able to supply all of the cement required in the country, will cost about 
£r ,250,000 and is expected to be in operation late in 1965 or early 1966. 

Libya.- lt is reported that in the past most of the imports of cement have 
been from Greece and Yugoslavia, but lately cement has been imported from 
Russia and a trial order was placed recently with Bulgaria. 

The Government has invited tenders for the establishmenl of a cement works 
in Cyrenaica and another in Tripolitania. 

A Large Hammermill for an Australian Cement Works. 
A LARGE hammermill to be installed in the works of the ' ·ictori a Portland 
Cement Co., Ltd. , now being constructed by Australasian Civil Engineering Pty., 
Ltd., a t Waurn Ponds, will be used to crush, in one pass, run-of-quarry limestone 
from a maximum size of 42 in . down to It in. square at the rate of 700 tons per 
hour. Because of the sticky nature of the material, which may include clay, the 
hammermill will be fitt ed with a moving back-plate in addition to the normal mov
ing breaker-plate. The machin e will be dri ven by a 9so-h.P. slip-ring induction 
motor operating through a flexible coupling at 600 r.p .m. , but separate I5-h.P. 
motors will be provided to drive the breaker-plate and back-plate . The machine, 
which is a Dixie Non-clog hammermill , is to be designed at, and some of the parts 
will be supplied from , the Fraser & Chalmers Engineering Works of G.E.C. 
(Engineering) Ltd. , at Erith , Kent ; the remaining parts will be manufactured in 
Australia. 



;'I [ AY, J9()3 CE}[El\T .-\ND LI~lE :lIAl\ CFACTUR E PAGE xxix 

PROVEN ON THE JOB 

Excavating rock in a I imestone quarry 

Ruston - Bucyrus excavators for mines and quarries 

54- RB 
2t cu. yd. 

71 - RB 
3t cu. yd. 

11 0-RB 
4tcu.yd. 

!150-RB 
6 cu. yd. 

d iesel or electric 

shovel and dragline 

diesel or electric 

shovel and dragline 

diesel -electric or 
Ward-Leonard electric 
shovel and dragline 

Ward-Leonard electric 

shovel and dragline 

Heavy rock excavation on dam construction. Iran 

RUSSION -
~ UCYRUS RUSTON-BUCYRUS LIMITED, EXCAVATOR SPECIALISTS, LINCOLN 
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220 h.p. Pump Diesel Engine Driven 

Power driven duplex double acting pumps 
for all services in power range 80 to 1250 h.p. 

THE OIL WELL ENGINEERING 
co. LTD. 

CHEADLE HEATH· STOCKPORT CHESHIRE 
Telephones : STOCKPORT, GATLEY UI4 & LONDON, METROPOLITAN 9601 

MISCELLANEOUS ADVERTISEMENTS 

SCALE OF CHARGES 
Situations Wanted, 3d. a word; minimum 
7$ . 6d. Situations Vacant, 4d. a word; mi"i
mum lOs. Box number Is. extra. Other 
miscellaneous advertisements, 4d. a word; lOs. 
minimum. Advertisements must reach 
Concrete Publications Ltd., at 60 Bucking
ham Gate. London. S.W.I., by the 5th of the 
month of publication. 

FOR SALE 

NEW OR RECONDITIONED TIME RECORDERS 
(Sale or low monthly rental service). Any area. BUSI
NESS EQUIPMENT SERVICES, Lymm, Cheshire, 
or telephone: Manchester DEAnsgate 7198 

SITUATION VACANT 

SERVICE F ITTER, experienced, required by 
well-established firm for supervising start up and 
maintenance pneumatic conveying equipment, etc., 
in cement and allied industries. Preferably residing 
reasonable distance London . Must be prepared to 
travel anywhere U .K. and abrold. Permanent 
position, pension scheme. Write, with full details 
of experience and salary required, to Box 2014, 
"Cement & Lime Manufacture, "60 Buckingham 
Gate, London, S.W.i . 
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Transport of Cement by Rail. 

Fig. 1. 

CEMENT for the new distribution depot and packing plant of the Cement 
Marketing Co., Ltd ., a t Grangemouth, Scotland , is being brought a distance of 
460 miles by special express trains from Ol'.e of the Associated Portland Cement 
Manufacturers Co.' s works a t Cliff Hoo, Kent. The depot will be supplied 
from works in Kent unti l the new works near Dunbar is in operation. The latter 
works is expected to start production this year, when special train s will travel 
from th ere to Grangemouth. 

Nearly 350,000 tons from Kent works are being supplied to the new reception 
depot a t Uddingston, Scotland , and this supply will continue; in its first year, 
this depot has already dealt with 330 trains, each carrying an average of 800 tons. 

The tra ins (F ig. r ) are made up of special bulk wagons which are owned by 
the Cement Marketing Co., and have lightweight alloy bodies. E ach wagon 
carries 26 tons and costs £2 ,600. They are fitted with vacuum brakes which 
permit travelling a t high speeds. Discharge is at the rate of lOCO tons per hour. 

"CONCRETE SERIES" 

BOOKS ON CEMENT AND CONCRETE 
For a complete catalogue giving prices in 
sterling and dollars, send a postcard to ; 

~ CONCRETE PUBLICATIONS LIMITED 
60 BUCKINGHAM GATE, LONDON, S.W.I 
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New Publications. 
"A Aplis:acao das Modernas Tecnicas Fisico-Quimicas A Analise 

Rapida dos Cemontos. Complexometria." By A. V. de Seabra and Maria do 
Rosario Cravo.-In Portuguese with a summary in English. Published by the 
Laboratorio Nacional de Engenoria Civil, Lisbon. 

"The Temperature Dependence of the Hydration Rate of Portland 
Cement Paste." By ]. H . Taplin.-Reprinted from the" Australian Journal 
of Applied Science" for the Commonwealth Scientific and Industrial R.esearch 
Association. 

"Ketton Cement. " - A booklet published by the Ketton Portland Cement 
Co., Ltd., on the occasion of their fifth kiln going into operation. 

"Soluble Silicates. " - A chart giving the properties and applications of 
soluble silicates in variou!l industries including the cement industry. (Published by 
Joseph Crosfield & Sons, Ltd.) 

•• Recommended Practice for Troughed Belt Conveyors." The Mechan
ical Handling Engineers' Association, London (1962. Price 21S.).- A manual 
containing data relating to use and operation of troughed belt conveyors. 

"Rearrangement of Bubble Sizes in Air-Entrained Cement Pastes 
During Setting." By G. M. Bruere.- Reprinted from "Aust rali an Journal of 
Applied Science." (September, 1962. No price stated .) 

" Reasons for More Brands of Cements to Meet Diversified Require
ments." By S. Gottlieb.- Reprint of a paper presented to the Australian Road 
R.esearch Board First Biennial Conference, 1962. (Distributed by Gippsland 
Cement Ltd ., Melbourne.) 

" Centrifugal Pumps." By H . H. Anderson. (Trade & Technical Press 
Ltd., Morden, Surrey. 1962. Price 55s. 6d.) 
THE author has dealt with the subject of pumps from the practical rather than 
the academic point of view, and presents the results of an extensive experience 
co-ordinated with scientific analysis. The reader is supplied with sufficient 
basic information on matters influencing the construction, operation, design and 
use of centrifugal pumps. The description of the methods successfully used by 
the author should be valuable as should also the summarised records of numerous 
t ests. The contents include the theory of centrifugal pumps, the correlation of 
size and duty, efficiency and speed, the design of pumps, losses in centrifugal 
pumps, constructional materials, critical speeds, shaft sealing, the characteristics 
of pumps and pipe systems, erection, starting, t esting, and examples of design. 
Submersible pumps, multi-stage cellular pumps, heavy-duty pumps, boiler-feed 
pumps and large single-entry pumps are dealt with in subsequent chapters. Then 
follow six chapters devoted to cone flow and axial flow, mine pumps, oil pumps, 
power-station pumps, and pumps for other specific applications. Prime movers 
and their application, and data for the design and application of centrifugal 
pumps occupy the concluding three chapters. 



HOT 

GR\341' 
FIRED DOLOMITE 

BRICKS 

BASIC FACTS ON A 
BASIC BRICK 

Full scale trials in the hot zones 
of Portland Cement Kilns have 
proved the success of GR '341' 
Dolomite bricks. Equivalent life to 

C COOL FACE (THEORETICAL) 

magnesia based bricks has been established. 
These bricks quickly develop and retain a 
protective clinker coating. L ower thermal con
ductivity values give a reduction in shell 
temperatures, and as a result the heat losses of 
linings made from these new bricks are much 

lining Uncoa Th ickness 

6" 365 

7" 355 

9" 330 

C01f.Sutt

265 395 

255 380 

230 375 

295 

280 

275 

lower than with magnesi te. Greater 
thermal efficiency, promoted 
by lower conductivity, makes 
GR ' 341 ' a more economical 
proposition . 

tli'c shall be pleased 10 provide specialist advice alld 

slipervin'OIl of ,h.: illSwlla rivll of li"iI /!:s If required. 

GENERAL REFRACTORIES LTD. 
GENEFAX .lH)USE SHEFFIELO 10 TEL: SHEFFIELD 31113 

THE 
GENEFAX GROUF 

fOf everyt hing 
ill re(rilclorie$, 

~67 
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