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PACE ii CEMENT I\Kil LTM E MI\NlJFI\CTlJRE MAY, H)lj:l 

W ilsons Por, la lld 

Upper deck showillg cem en T 
discharge pipes lI lId loadil/g 
hatch with com rol gem' 

l.~rn-.·jl'l'T;:, MOVES THE EASY WAY 
Whenever bulk cement needs to be loaded or unloaded, 
whatever the route, whatever the problem, there is a F uller 
system which will satisfy the mos t stringent requirem ents. 
This installation on the M'I John Wilson utilises ." F-H 
Airslide" flui d izing conveyors and F uller-Kinyon pumps to 
provide the mos t efficient and economical method of loading 
and unloading bulk cement. We wi ll be pleased to study 
any c<:m ent hand.l w.g problem you m ay have . 

. S uX! J,:our en?";,.;.;s ?v Dept. £ 7: 
• U. K . I?eg. Trade M ark 

~'~~~8 'T!N ' (ENGINEERS) LTD 
.J.3,~"i>Y:gu . , LONDON , S.vy.'1. T.~I : ."T:ate Gallery 0637 
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Th e 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 grinding problem. 

H E L I PE BS LTD Pt10N[: GlGl'rES TER J14G:<: 
GRAMS : HOLP E6S. GLOUC,STER 

PREMIER WORK S 

GLOUCESTER 
A 
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----------------
These figures rnean 

SUSTAINED HIGH·EFFICIENCY 
DUST PRECIPITATION 

-------------

., 
I 
I 
I 
I ... 

CARRIB EAN CEMENT CO. JAMA ICA ......... ...... 0.088 grains: ft 3* 

A USTRAliA CEMENT LTD. GEELONG ...... . .. .. 0.006 grains/ft 3 

A.P.C. M. LTD. BEVANS WO RKS .... ...... ........ .. ... 0.00 1 grains/ft 3 

,., (Sl ack em iss ions measured during oflici:l l aCCcl'tancc I('SIS) 

Over 70 elec tro-precipitator units have been indi vidually designed 

a nd built by Lodge-Cottrell for the ccmcnt industry throughout 

the world, thus preventing air po ll utio n from cemen t ki lns. 

The experience we have ga ined is at yo ur disposa l. 

MlMUII COM' ANY 

LODGE-COTTRELL LTD ~ lJ..l9 George Street Parade, Birmingham 3. 
and at London, Brussels,Calcutta, Johannesburg, Sydney, Toro nto. 

SC 267 /PS 

SIMON lNG/NUll ING LTD l_.-W3r. 
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'The largest kilns in the world 
COMPLETE CEMENT 

FACTORIES 

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

Alh:mdr<l cC'meur f3Cfory (Porwg.1 1). Vu' !\' of (he kiln (1675 m ;J,' 4 815 Jill' 1600 T/day ) 

FIVES LILLE - CAlL 
7, rup Montalive t, PARIS (8 ') . Tel. : ANJou 22·01 et 32.40 
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TELEPHONE 

HARTLEPOOL 

5308 

ERECT 

SUPPLY 

DESIGN 

CEMENT AND LI~ l E MA UFACTUR E 

ROTARY KILNS. 
MILLS & CRUSHERS. 
COMPLETE PLANTS. 
ELECTR ICAL PLANT. 

TELEPHONE 

WARE 

3302 

FABR ICATIONS. 
STRUCTURAL STEELWORK. 
DUCTWORK. 
PROTOTYPE & SPECIAL 
PURPOSE MACH INES. 
INSULATION FOR HOT AIR 
PIPES & DUCTS. 

LAYOUTS. 
STRUCTURAL STEELWORK 
& BUILDINGS. 
REINFORCED CONCRETE 
STRUCTURES & FOUNDATIONS. 
ELECTRICAL SERVICES. 

INSTALLATION & 
MANUFACTURING CONTRACTORS 

LTD 

27 CHURCH ST ., 
WEST HARTlEPOOL. 
HARTlEPOOl 5308. 

HIGH ST. , 
WARE, HERTS. 

WARE 3302 . 
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WHAT'S 
GOING ON? 

P AGE \' i i 

T he basic requiremcllts for th e close control needed to keep a modern cement plant 
operaring at its optimum efficiency is the ability to know exactly what is 
happening when it happens, at t he most cr it ical points in the plant. The 
m easuring and record ing instru ments which we have design ed and installed in m any 
cement works supply t his knowledge, accurately and unfailingly, minute by 
minute to the plant controller, enabling him to spot qu ickly rhe slightest deviat ion 
from effi cient conditions, and also supply an overall picture of rhe day by day running 
of the plant. This information is invaluable as an aid to the smooth and 
economical running of a cement plant , and we wi ll be p leased to di scuss with you the 
methods we have of obtaining i f. 

BAILEY METERS & CONTROLS LTD 
PURLEY WAY, CROYDON Tel : Croydon 4191 
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STEEL 
GRINDING BALLS 

Carbon and Chrome Steel 
1" - 6" Diameter 

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

Aho makers of fine hand· forced t ooh 
for QUARRY and MINE 

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

Phone and Grains: Sheffield 24201 /2 

A .. CONCRETE SERIES " BOOK 

0:\ 

SHUTTERING 

A uniq ue btlok \I ritten by a practising designer o f form \\'orl< especia lly for 
t hose simila r ly engaged. 

CONCRETE FORMWORK DESIGNER'S HANDBOOK 
By H. R. GILL 

P rincipa l contents include pressure o f concrete o n forms; workin g stresses in 
t imber (including plywood) and steel; bending moments a nd forces; formula! for 
sheetings, \\'alings and t ies for vertical and incl ined wa lls, and floor.,; design data 
for vertica l a nd hori zontal forms, studs and soldiers, joist s a nd bearers, \Va lin gs, 

ties, scaffold tubes, etc. 

24 l\OMOGRAMS. 27 DESIGl\ CHA HI'S AN D TAB LES. 

N umerous illustrations. 
P rice 'Ss., by post 16s. 

159 pages 
3.50 dolla rs in Canada a nd .S.A. 

CONCRETE PUBLICATIONS LTD. 
14 DARTMOUTH STREET. LONDON. S.W . I 
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ON 
TIME 

TO 
RUSSIA 

THE LARGEST SINGLE FABRIC DUST COLLECTOR ORDER IN 
THE WORLD 
Tilghman's are proud to announce that a Lt-million order for fabric dust collectors 
to clean high temperature gases on chemical process plant was shipped on time
only 10 months from signing the contract. Have you considered fibreglass fabric 
filters for your high temperature applications? A number of these plants are now 
in operation handling CEMENT KILN exhaust gases at 200- 250°C. 

BROADHEATH ALTRINCHAM CHESHIRE 
Tel: Altrincham 4242 (9 lines) 
LONDON OFFICE: I Chester Street, S.W.I 

ST HflfY &G GROUP Tayson T528 



F or 

higher 

ROTARY 
Packer with or 

without 

cement, lime , 

slag , plaster , 

etc., etc. 
THE 

.\1.\ Y , I ~1!i:J 

Developed 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 : Winkfi eld Row 395 
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IN MORE THAN FIFTY YEARS 

as manufacturers of electric motor control gear, 

Allen W est & Co Ltd have developed a 

s pecialist' know-how', backed by inte nsive 

programmes of testing and research . 

P.\ GI'. :\. i 

For all industrial, traction, and marine applications, 

the acknowledged symbol of serv ice and reliability is ~ALLENWEST 

ALLEN WEST & CO L TO BRIGHTON ENGLAND· Te lephone : Br ighton 66666 Teleg rams : C o ntrol , Brighton 

Eng In ee rs and Monu(aclII rcrs o ( Eleclrlc Moc or Contr ol Geo r an d SWl l chgea r 
SUBS IDIARY C O MP ANI ES I N C AN AD A , SO UTH AFRI C A AN D RHODE S IA A G EN C I E S THR O U G HOUT T HE WORLD 

D 
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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 Haupstrasse 26, VADUZ, LIECHTENSTEIN, SWITZERLAND 

"LOMA" FURNACE 
Th e ill ustration shows a .. LOMA .. 
duplex, oil-fired FURNACE (no 
refractories) serving .. LOESCHE .. 
MILL engaged in gr'nding a mixture 
of limeston e, an thraci te and coke at 
the rate of 35 tons per hour with an 
average mois ture of 4% and a maxi 
mum of 7% . 32,000 cu . ft . of air per 
minute at a temperature of 175°F. 
after the Mill. Entrance temperature 
about 400°F. Fuel is Bun ker Coil. 
MILL fed by .. LOESCHE " all
enclosed ROTARY FEEDER. 

Also Feeders , Disc Pelletisers , Short 
and Medium Distance Pneumatic 

Conveyors . 

DELO (ENGINEERS) LTD. 
138 Borough High Street , 
LONDON , S.E. 1. 
Tel: Hop 0085/6 

Telegrams : 
" CLAYCOMP, LONDON, S.E.!. " ( INLAND ) 
" CLAYCOMP, LONDON." (OVERSEAS) 
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Yes, 
they are 
the right 

ones! 
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They 

Ge ne ral Sales Age nts: 
Refrac tory Products Lim ited 
Bas le 2, St. Albanvorstadt 94 
Switze rl a nd 

keep on passing 
the hardest tests 
day after day 

VEITSCHER. Mll.GNESITWERKE-
Agents for: Actien-Gese llschaft, Vien na-Austria 

U . K. - John Le Bou tilli er Ltd ., 3, Regent Street, London S. W. 1 

Federoti on of Rho d esio and N yasa land - J ohns & Gould ( Pvt. ) Ltd ., 

P. O. Bax 1309, Ndol a, North ern Rhodesia 

Un ion of South Afr ica - Charl es Ch iappini ( Pty.) Ltd ., 18 Keerom St reet, Cop e T own 

Australia - A. Kahane & Co., Engineers, 210, Silverwater Rood, Lidcombe, N. S. W. 
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LOW COST CRUSHING BY 
fA • 

H igh tonnage th roughput with reduction ratios as high as 100 : 1 
with some materials is poss ible with the Joy-Hazemag Impact 

Crusher. Choose from a range of 20 sizes-from 3 to 500 tons 
per hour capacity, Small, compact Joy-Hazcmag Crushe rs offe r 

low capital and opcrating costs- give efficient and economical 
crushing fo r a wide range of materials, Write fo r booklet giv ing 

full deta ils and specification, 

JOY·HIZEMAG RUSHERS 
JOY-SULLIVAN LIMITED· CALLYWHITE LANE· DRONFIELD . NR. SHEFFIELD 
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Powder, Particles or Pieces ... 
a revolutionary method of 
CONVEYING, feeding, mixing 
and proportioning 

A remarkable method of conveying 
chem icals, ashes, coa l and other 
materials, giv ing efficient dust-free trans
porta tion, ext remely economica l to 
opera te and to mainta in . 

OWL ENGINEERING SUPPLIES LTD. , Kirkstall Rd. Leeds;$ A MEMBER OF THE_ 

Bet 

your 

boots 

on 

PEARSON refractories! 
E. J. & J. PEARSON LIMITED FIREBRICK WORKS ' STOURBRIDGE 



ECONOMICAL 

CONTRIBUTIONS 

TO EFFICIENCY IN 

CEMENT MAKING 

"N 1- H ARD ", which is 
made with the aid of mod
ern mechan ica l plant, is 
the ideal material fo r the 
production of grinding 
media and mi ll linings fo r 
cement manufac tu re. \Y/ e 
shall be pleased to make 
castings to your own speci
fica tion and p roduce pat-

\... 

terns to your designs. Please ask fo r our 
illustrated leaflet gi ving proof of the many 
uses of "Ni-H ard and White Iron" . We 
also manu facture wear-resisting castings 
for many applications in gas works, 
shot-blasting, coke crushing, mining 
machinery, etc. 

P .\(-;V. xyii 

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

1f!:t.~.~u.!!1rY 
WILLENHALL, STAFFS. Telephone : W illenhall65541 / 
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OUR 

DRYERS 

ARE -

gentle 
British 'Rema' pneumatic dryers 

are particularly suitable for 
small materials easily damaged 

by breakage or overheating. 
The particles are separated and 

swept by hot gases giving a 
rapid transfer of moisture from 

the material to the air stream. 
Drying plant is manufactured 

for many different products 
and we supply plant up to 

the largest sizes. Please fill in 
the request form to 
gain all the 
information you 
require. 

1--------~R49/CL~ 

I To BRITISH ' REMA' MANUFACTURING CO. LTD. I 
ONE INDUSTRY ROAD . SHEFFIELD 9 

I Please post data on I I Brjtish Rema Dryers" to:- I 
I Name I 
I I ! Position ........ ................... I 
I Firm ...... ... ... ............... ... I 

I~~~·=·=·=·==·=·= .. ~:.::~ 
.RITISH ' REMA' MANUFACTURING CO. LTD., 

PROPRIETORS : EDGAR ALLEN & CO. LTD. 

ONE INDUSTRY ROAD, SHEFFIELD' 
Telephone: 42721/2 

NOW AVAILABLE 

THE 
CONCRETE YEAR BOOK 

1350 pages 

1962 EDITION 
Price 12s. ; by post 14s. 3d . 

$3'00 in Canada and U.S.A. 

HANDBOOK 

In thi s Section no attempt is made 
at givin g in d ivid ua l op inio ns , but to 
present in conc ise and con\'enient forn1 
speci lications or m l'thods whi ch are 
eithe r s t a ndard pract ice or recom 
m endations formulated a fter thorough 
in ves tigations by com peten t bodies. 
Complet e m emoranda and data o( 
eve ryday li se . 

CONSTRUCTION COSTS 

Illustrations a nd data inclu ding 
C03tS o( bui ldings a nd oth er s tructures 
incl uding precast work com pleted or 
in progress in 196 L 

DIRECTORY 

The only complete D irectory of the 
concrete industry, over 4,000 entries 
classifi ed under 50 headings for ease o( 
reference. Complet e list of O\ 'er 1350 
trade na mes a nd brands. 

CATALOGUE 

Descri b ing the businesses or p roducts 
of mo re t h an 750 "rms connected with 
or caterin g fo r t h e concret e industry. 
Invaluable t o a nyone seeking a firm o ( 
co n t ractors to carry o ut spec ia l k inds 
of work, o r a machine , ma t erial or 
produc t (o r a n y purpose. 

CONCRETE PUBLICATIONS LTD., 

14 DARTMOUTH STREET, 

LONDON, S.W.! 
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homogenising plants 

in modern cement works 
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Specifications for Portland Cement. 
SE \'EIUL changes have been made in recent years to thc standard specificat ions 
for Portl and cement in various countries throughout the world . Consequently it 
has been necessary to re\'ise completely thc tabu lated data which \\'as last published 
in this journa l for May and July 19-19; the tables co mmence on page 36 of this 
number and rela te to the Chemical Co mpos ition (T able 1) and Setting Time and 
Soundness (Table II ). It is in tended late r to publish tables gi\'ing the require
ments for strengt h and fineness. The follo\\'ing notes apph' to Ta bles I and II 
which are up to date to 19(H . 

Types of Cem ent . 
Abbrcd at ions denoting the \'ar ious types of cement arc as follows: H.S., high 

strength; L.H. , low heat; S.R ./L.I-I. . mode rate sulphate resistant and low heat; 
S.R , su lphate resistant ; RH .. rapid hardenin g; 0. , ordin ary; A.E., air entrained . 

Table t .- Chemical Composition. 
Permi tted addi t icns exclude water and CaS0 4(added to regulate the se tting 

time) unless spec ifica lly stated oth crwisl'. 
Chemica l a bbrev iat ions: C = CaO; S = SiOz: :\ = .-\1 20 :]; F = Fe20 3; 

Mn = Mn~O,, ; C3A = 3CaO.AI20:J' etc . 
* indicates optiona l requirements. 
t refe rs to notes in " Remarks " co lu mn. 

NOTE (a) .- One of t he followilFf two spec ificat ions to be adopted, at the 
manufact urer 's option. 

I.- Minimum \'a lues o f major influence a re considered to be 1\a 20 + 0.658 
K 20 -0·8 per cent., C3A- 8'0 per cent., and specific su rface (turbidimeter 
appa rat us) 1.800 sq . cm . per g. The maximum limit for the SO:J content ill any 
cement is 2'5. 3 '0. 3 '5 or 4'0 per cent., respect i\'e ly, when t he cement exceeds 

(Colllinlled on page ,/,/) 

(35) 
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0, I , 2 or all three of the minimum values of major influence. The minimum 
limit for the S0 3 content is equal to the max imum limit , obtained as above. 
less I per cent. 

2.- In the S0 3 water-ex trac tion test , the values obtain ed should be as follows. 
At IS hours. <t o'I g. per litre; at 25 hours, ::1> 0'5 g. per litre. 

~OTE (b).-A.S.T .M.-I per cent. if shown not harmful by Committee C
I on cement. Air entraining cements: none other than those specified in .'\ .S.T .1\1. 
C2 26-58T. Federal. - At the option of the manufacturer, non-deleterious 
materials may be used as grinding aids in an amount of less than I per cent. 
Federal and A.A .s.H .0 .- Na 20 + 0·658KP ::l> 0·6 pCI' cent. if purchaser specifics 
.. low alkali cement. " 

:\OTE (c) .- The following additions are admitted when grinding. Active 
material ::?- Ij per cent .; inactive ma terial ::I> 10 per cent. ; mixture of act ive and 
inactive material ::I> 15 per cent. In addition, ::I> I per cent. of certa in special 
materials may be added to assist grinding. 

Table H.-Setting Time and Soundness. 
Setting times arc measured by the Vicat method unless stated otherwise. 

X signifies that pat test is used . Hot-pat test : Pats (or balls) cured for 24 hours 
in water and then in boiling water (or steam) for period of hours indicated in 
brackets. Cold-pat test : Pats cured for 28 days in water. Le Chatelier tes t: 
Specimens cured as for hot-pat test. Autoclave test: Specimens I in. by I in . 
by 10 in. unless otherwise stated . 

t refers to notes in the" Remarks" column . 

Sir George Earle Trophy for Industrial Safety. 
TH E Sir George Earle Trophy has been awarded for I 962 by The r~oya l Society 
for the Prevention of Accidents to The Blue Circle Group of Cement Compan ies 
" in recogniti on of outstanding and consistent progress in accident preventi on 
ext ending over fort y years in a comparatively hazardous industry; as a tribute 
to th e exemplary co-operative effort of management and workers whi ch ha~ 

marked thi s progress; and in acknowledgement of services rend ered , not onl y 
within its own industry, but also th e whole safety movement in the form of 
unstint ed prac tical help to sa fety organi zat ions and industri al concerns over thi s 
long period of time." 

Since 1920, wh en the Group was experi encing an average of a thousand lost
tim e accidents per year, the rate has been progressively reduced to less than 
sixt y in 1961; the labour force is about ten thousan ~l. 

The Sir George Earl e Trophy, whi ch is a sil ver Georgian inkstand, is awarded 
annuall y in open competition to any fac tory or other industri a l organizati on 
which makes the most significant contribution to dccident preventi on. It was 
fi rst award ed in I 956. 
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Papers on Cement at the Silicate Industries 
Conference, Budapest. 

h the numbers of this journal for November 1961 and January last, rderence is 
made to the Sixth Conference of the Silicate Industries held in Budapest last 
autumn. In the following are g iven summaries of those papers in which readers of 
t his journa l have shown interest. Copies of the unabridged papers (in the language 
of the respecti ve authors) can probably be obtained by enquiring direct to the 
Secretary of th e Scientific Society of the Silicate Industry, Budapest, Hungary. 

Theoretical Productivity and Optimum Dimensions of Rotary Kilns. 
Starting from the laws governing the k;netics cf reactiens between solids, 

J. GHZYMEK (Poland) investigates the influence of the composition cf the raw 
materials, of t he shrinkage and of the t exture on the productive capacity of the 
sintering zone, and draws conclusions regarding the sizes of cement kilns. 

To compute the velocity constant II , J ander's formula can be used, that is 

(
3/ IOO _X')2 

1- 1 -- = lit 
'V 100 

where x is the transformation grade (percentage) and t is the average duration of 
the process in minutes. 

Now the J andeI' and F ischbank formula may be applied: 

]( = eB 
- 1~/ 

where e is the base of natural logarithms, B is a constant depending on the cement 
t exture, Q A is the minimum activation energy necessary to start reactions, T is the 
absolute temperature, and R is the gas constant. 

With the exception of sodium, which has a negative influence on the grade of 
transformati on, a ll mineralising agents in the raw materials examined, present 
as K* , Al*** and Si**** (the latter being added as a fluosilicate) increase the 
coefficients of transformation and promoted the synthesis of tricalcium-silicate 
in the sintering zone at 1400 deg. C. The production coefficient of the sintering 
zone was computed by the following formula. 

60 
],'11 = 

407'2 X (1-0'013 n) 
In --

n 

where n is the content of untransformed lime (percentage by weight) . Computations 
with the above formula have shown the important influence of untransformed 
lime. As is known in practice, the free-lime content of calcined Portland cement 
clinker may vary from 0'1 to 1 '5 per cent . without affecting the quality of the 
clinker, but under identical conditions, the production coefficient of the sintering 
zone, when producing clinker of 1 ' 5 per cent. free-lime content, must be higher 
by 30 per cent. than when the free-lime content is of 0'2 per cent. only, The 
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foregoing data relate exclusive ly to the ri se in the productive capacity of the 
sintering section . 

From the point of view of the kinetics of the reactions t aking place in the 
sintering zone, the construction of very long kilns of uniform di ameter seems in 
advisable. In actual construction , the increase in length of the kiln docs not resul t 
in a corresponding increase of the sintering zone, though th is would be of importance 
for t he improvement of the output per unit volume. As it is, th e increase in length 
leads only to a decreasing product ivity of the kiln . Taking into consideration 
the parameters examined in the foregoing, the output per unit volu me of a kiln 
may be improved , provided the kiln is not excessively long, if two conditions are 
fulfilled : (a). The ratio of the diameter of the sintering zone to the di ameters of a ll 
other sections of the kiln is as high as possible; (b). The ratio of the slope of the 
side walls in the sintering zone to the slope of the side wall s in other sections is as 
low as possible. 

State of Equilibrium of the Grinding Process. 
It is pointed out by B. BEKE (Budapest ), that the fault of the Rittinger, 

Ki ck-Kirpichov and Bond theories relating to the consumption of energy during 
grinding, is that they consider only a single particle size and do not take the 
particle-size distribution into consideration . The Charles, Holmes and Schuhmann 
formul;e developed in 1957 to 1960 introduce a furth er parameter depending 
on the granulometric distribution , but according to experimental results, 
t hey have led in several instances to decreasing energy contents . The author 

proposes the formula E = ~ to determine t he energy content E , x being 
x 

the particle size relating to the screen residue 36·S per cent. , c being the size
modulus of Rosin-Rammler, and ,'- a vari ation coefficient depending on the 
uniformity coefficient 'It of Rosin-Rammler di st ribut ion . On the basis of the 
l'xperiments it was st ated , that the uniformity coeffi cient 'It grows at a decreasing 
rate if the number of grinding influences increases, while if the individual energy 
of the influences increases, it can diminish. On t he basis of a communication 
by Papadaki s in 1960 the p rocess of grinding is the resultant of the crushing 
and the simultaneously occuring agglomeration, so that the agglomeration is 
influenced also by the number of grinding influences and their ind i\'idual energy. 
Hence the formation of t he granulomet ric distribution and t he agglomerat ion 
are in unison. The growing of agglomeration brings about t he equilibrium state 
of the process and thi s necessarily limits the grinding time. 'vVlll'n preparing 
very fine powders, therefore, up to a certain limit the dimensions of grinding 
bodies must be reduced and beyond it a closed-circuit system using on ly the 
preliminary 5tage of grinding must be adopted . 

Determination of the State of the Sintering Zone. 
Although the technical and visual determination of the state of the sintering 

zone in a rotary kiln often causes d ifficulties from constructional and processing 
points of view, purposes of operation control make it necessa ry . 
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A useful method of determination, which is described by G. BORN scHEI N, 
are colour photographs and their evaluation. The method , results, possi bilities 
and limit s of application are di scussed in relation to certain tran sparencies. 

Utilisation of Dust from Rotary Kilns . 
It has been stated that the du ·t from Hungari an wet-process rotary kilns 

amounts to about II to I S per cent. of the clinker output. Of thi s amowlt , 1 0 

to 20 per cent. arc trapped in th e dust collectors. L. S. OrOCZ KY (Budapest ) 
sta tes that the oxide ana lysis, the X-ray and other investigations show that the 
dust contains CaC0 3 , CaO, cl inker mineral s (C3S and C2S), coal ash, and ther
mally decomposed clay minera ls. The composition of samples t aken from the 
dust collectors and the chimney at Beremend cemen t works is as follows. 

Percen tages. 
Collecto r Dust. Chimnev Dust. 

Si0 2 •. . • . .•••••••• • • • • • • • •••• . • . • ••. 12·6r 16·62 
A I 20" .... . ... ... .......... ..... . . ... . . . . . .. . . . . 8·80 14'43 
Fe 20" . ... .............................. . . . .. . 4'5 3 4 '34 
CaO .. .. . . . . . . . .. . .................. . 3°'58 29'56 
MgO .. . .. . . . . . . . . . . . .. ... . . .. ...... . 0'53 3 '14 
SO" .. . .. ....... . . . 7.83 3 '99 
I< p . . . .. . . . ... .. . . . . . . . . .. . . . . .. . . . 4'05 4'34 
)<a,O.... . . . . . . . .. . . . 1'28 1·60 
Loss on ignition ..... . . . .. ... . . . . . . . .. .. . . ... . 5"47 3'92 

16 '00 6'95 
8'37 11'00 

In soluble in acid, SiO., . . . . . . . . . . . . ....... . . .. .. . 
Other - .. ........ . .. . .. .. . 

CO2 ... . . . .• . . . . . •. .. . . • . ••.• . . . ..• 5" [7 not tested 
Free CaO .... . . . . . . .. . . . . . . .. . 4'50 2'74 

The potassium content differs in different p aJ·t iclc-size fract ions. In case 
of a samp le from Beremend 

Fractions >32 1L ). 23 /-L > 16 · 5IL > 12 ' 5IL > 6· 5IL 
I<P 3 . 70 3 . 46 5' 06 4 . ')7 5 . 36 per cent. 
Nap [ . 36 I . 29 I . 57 [ · 63 I . 64 per cent. 

The dust can be I'l'garded as a feeble binding material of no volume con
stancy. With aid of act ive hydraulic additi ves (for example trass) it can be 
rendered resistant t o atmospheric influences . By aft er-grinding (R4900 = 6 to 
1\ per cent. ) its strength can be improved (standard strength at 28 days, 250 to 
3 5 0 k. per square centimetre). Powdered trass was added in sufficient quantity 
to ensure the format ion of mono-calcium silicat e, in order to give durability to 
the materia l. This quantity depends on the composition of the dust , and is 
between 20 to 30 per cent . 

It has also been in vestigated whether dust can be used as a binding materi al 
for concretes and mortars. The results show that binding mat eri al made from 
dust is uitable for production of some types of concret e and mortar. 

To regain the milling and burning energy, the retmTI of dust to the raw slurry 
has a lso been investigated. The dust decreases the fluidity of slurry and there
fore it can be added only in sma ll quantiti es (about I per cent.). If more dust 
is added a flu x (sulphite waste- liquor) must be used, taking the quantity of dust 
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added and the moisture content of the slurry into account. E conomica l charac
teristics of this process, however, are unfavourable . 

Polymorphic Transformations of Dicalcium Silicates at Low 
Temperatures. 

A paper by W. K UIWOWSKI (Poland), is summari sed as follows. 
Phase 8-C2S has been prepared by starting from a 2CaC0 3 + SiOz mixture , 

heat ed to 1350 deg. c., and allowed to cool down slowly in the furnace . The 
transformation of 8-Si02, obtained by this method, into modification fJ by heat 
treatment has proved impracticable. On the other hand, even slight alterat ions 
in the chemical composition of the material (namely excess amounts of CaO or 
SiOz) have resulted in the stabili sation of form fJ; stabili sation dep ends on the 
composition of the sample. Phase 8-C2S heated with an addition cf CaO \\·ill 
be transformed in the course of cooling into phase fJ provided the temperature 
has reached 1200 deg. C. Phase fJ whcn subj ected to a similar trea tmeIlt is trans
formed into phase 8. 

From the results of thermal analyses and X-ray examinatiuns, th l' foll owing 
conclu sion s are drawn: 

(1).-ln the course of heating, phase 8-C2S is transformed into phase fJ 
at about 750 deg. C. The transformation is reversible. Inverse trans
formation occurs at about 680 deg . C. 

(2).-Phase fJ-CzS , stabilized with an excess of silica, when heated at about 
600 deg. C. , is transformed into a new phase having similar X-ray 
characteristics to th at of phase fJ'-C2S described by Toropov. The 
transformation fJ-fJ' is also reversible. 

Influence of False-set on the Setting Characteristics of Mortar and Grout. 
Two cements of setting type and one of fal se-set ting type have been exam

ined and the results are reported by J. SULIKOWSKI (Poland). Both the normal
setting cements have been transformed into false-setting types by the influence 
of warming. False-setting cement thus obtained has turned into normal cement 
when stored in a humid atmosphere. The third cement , false-se tting a lso under 
normal conditions, has been transformed into a normal-setting type when stored 
in wet atmosphere. Normal-setting cement thus obtained has been transformed 
into false-setting when warmed. In consequence of this processing cycle, the 
three original samples have given nine samples of different properties, five of 
them being of normal setting. The nine samples have been examined for initial 
shrinkage and bleeding. 

Quantitative and reproducible examination s have shown that fal se-setting 
cement obtained artificially through warming decreases bleeding and causes 
increased shrinkage. The processes have been found to be reversible . The 
phenomena outlined above show that the gel structure of the set cement depends 
on the modifications of the calcium sulphate. 



C I': :l I ENT .. \ NI> I.I:II E :li AN lT,\ CT UR E P ,\ (;E xxi 



P ,\ GE xx ii CE~ I ENT AND L1 ~ I E NI ANU I: i\CTliRE 

PS."" 

complete 

electrification schemes 

for the 

CEMENT INDUSTRY 

POWER GENERATION 

SWITCHGEAR 

TRANSFORMERS 

FUSEGEAR 

CONTROL GEAR 

MOTORS 

FROM PLANNING TO COMMISSIONING UNDER A S INGLE C ONT RACT 

~ENGLISH ELECTRIC' 
ELECTRICAL PLANT DIVISION· STAFFORD 

The English Electric Company Limited, English Electric House, Strand, London, W.C.2 
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Effects of Automatic Operation of Rotary Kilns. 
THE benefit s to be obtained from complete instrumenta tion of rotary kilns are 
desc ribed by Mr. H, W. HILKER in a paper ent itled" Meters and Cont rols for 
~\u tomated Operation of Rota ry Kilns," which was presented at the Winter 
Instrument -Automat ion Conference held in St. Louis in J anu ary, 1961. Some 
abst rac ts from t he paper arc given in the following. 

Instrument a tion in the manner of operat iona l guides and automat ic controls 
is o f much greater importance for la rge modern rotary k il ns than for older smaller 
ki lns. One of the major differences is the retention t ime. If this is of severa l 
hours, the ope ra tor ca n only sec the product which is p ass ing through the burn
ing zone, and he has no way of knowing what is happening elsewhere in the 
kiln to the product which wi ll be coming out several hours later. The operator 
needs information to be coming to him continuously from various parts of the 
ki ln . Such information is supplied by sui table instrumentat ion and controls, 
th e effe ct of wh ich a rc claimed to be, on a rotary kiln, improved quality of the 
prod uct , lower fu el consumption, less maintenance , increased output because 
()f lrss ope ration at reduced capacity , visual reco rds of past performance as a 
guide to improved opera tions and reduced labour costs and improved working 
cond itions. Most rotary ki lns operate under constant-load conditions and the 
obj ecti ve is to ge t th e ki ln to run steady at its opt imum output. It is essential 
that th e k il n and the immed ia te ly conn ec ted auxiliaries must be treated as a 
unit , si nce automat ic control o f a kiln cannot usually be divided into parts of 
the system because a lmost anyt hing done to one part will affect other parts, 
and th ey collect ive ly reflect in the operation of the k il n. 

Some automa ti c controls on a ki ln may work well so long as everyth ing is 
run ni ng regula rl y but , when upsets occur, the operator must switch over to 

man ll al ope ration until cond itions are restored. This is not true automa tic 
operat ion but is se mi-automat ic co ntro l which is of limited va lue to the operator 
beca use he nceds the ass istan ce o f the automat ic controls most dur ing upset 
co nditions. There a rc abnormal conditions in k iln ope rat ion, sllch as when a 
large ring furms, wh en it is necessary for an operator to exercise judgement , 
and in such conditions the operator 's attention is essential because an instrument 
ca nn ot exe rcise judgement. P rede termined or stored logic can be bu il t into 
modern in strumentation , but not judge ment. 

Cooler Control . 
Instrumentation should start at the clinker coo ler, for until the cooler is 

stabilised any other controls of th e kiln may be severely handicapped, An un
stable coo ler will upse t the kiln , and an upset kiln will in turn keep the cooler 
upse t ; th is is a \'icious circle, The ki ln requires constant temperature and quantity 
of secondary air, and the highest possible secondary-a ir temperature, an increase 
in which increases t he flame temperature, whi ch is important since the main 
object of the kiln is to hea t the material by radiation from th e flame and flue gas; 
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the heat transfer by radiation varies as the fourt h power of t he temperature 
difference between the flame and the product. Constant secondary-air temperature 
is important not only from the view-point of mainta ining constant fl ame tempera
ture and flame stability, but also from that of combustion stability. Even though 
the kiln draughts arc held constant , the fuel-air ratio in the kiln will change 
with a change of secondary-air t emperature. A change of temperature produces 
a change in the specific volume of the secondary a ir so with a constant draught 
th e weight of oxygen reaching the combustion zone changes. 

The object of good automatic cooler control is to supply to the kiln a constant 
quant ity of secondary air at as high a t emperature as can be obtained or tolerated 
by some limiting factor. Secondarily, it is to provide any residual cooling of 
the clinker required. Such automatic controls have been deve loped and a re 
in operation on a number of kilns. 

Hood Draught Control. 
Control of the hood draught to a constant va lue eliminates a number of 

variables which are unfavourable to steady operation. It keeps the infiltration 
of cold air through the hood seal to a minimum and holds constant whateve r 
infiltration must be tolerated. The measured hood-draught is relat ive sinc(' 
the actual draught varies from the bottom to the top because of " chimney" 
action of the hot secondary a ir. Once the optimum hood-draught control poin t 
has been established, it should be held const ant within 0'005 to o·oro in. watcr
gauge. If kiln operation is steady enough so that small changes can be detected , 
experience shows that a control-point change of o·or to 0'02 in . water-gauge ill 
the hood-draught is reflected in the kiln within a few minutes. 

A good hood seal is obviously desirable. Tests on one kiln showed that air 
ir,filtration at the hood was 25 to 30 per cent . of the tota l air used for combustion 
with the hood draught held at 0 ' 04 in. water-gauge. When the hood-draught 
changed to 0'09 in. water-gauge the leakage of air doubled. 

HEAT LOST IN FLUE GASES 

Fig . 1. 
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Combination o f bricks will t urn 
any des ired circ le to fit th e burn ing 
zone of a rotary kiln . 

T his introduces th e bonded type of brick cons truction, 
wi th its increased mechanical streng th of the lining, 
resul ting in extra lining life . 

Easier and quicker bricking. 

Colour key enables bricks to be eas ily recognised when 
fi tting combinatio n of bricks for ring. 

Stee l jointing plates attached to individua l bricks if 
req ues ted. 

AVAILABLE ~ 

11 .. 
'[j ···· 0-·· 3 iii. i Yv'c .... 1 

g' x 41" /? X 6' 
CRO WN 

9" x 4'rJ? x 3" 
CROWN 
BONDER 

7"x 41" / ? x 3' I 
CROWN 
BONDER 

~ 
~'~~t}~ x6' ~'r-7 .. tV"o'i' i/c" 

ri1 
THE STEETLEY REFRACTORY BRICK CO LTD 

Can be supplied in Mag. gO or Mag-C hrome qualit ies at 
high ly competitive prices. 

Technical infor mation on reque st .' 
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:-;OR~ I A:-;IIY 

noa, ,\I IDDl. ESIIR OUG II 
O UC IIT I IIRIDGE 
n(':lr S Il EFFIELD 

STEETLEY 
nC':tr W O HK SO P 

IIRASSINGTON 
DERBYSH IRE 
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FIRST KILN SECTION DELIVERED 
for giant new Blue Circle 
plant at Westbury 
Vi ckers-Armstrongs a r e Supplying the complete kiln Installation 
and three grinding mills for the Blue Circ le Group's new Westbu ry 
Cement works. 

A GIANT TAKES SHAPE 
This first section of the massive new kiln was de livered during 
January 1962. Built at Vi ckers-Armstrongs Barrow works , It is 
14 ft. 6 in. in diameter by 38 ft . in length. When complete . the ce men t 
kiln at Westbury will measure 450 ft . in length ! The plant's capacity 
will be 800 tons dail y . 

Vickers are fully equipped for the design and manufacture of complete 
cement plants as well as individual kilns . mills a nd ancilla ry equipment. 
For your special needs, call in 

VICKERS-ARM STRONGS (ENG I NEERS I LIMITeD VICKERS HOUSE BROADWAY LO NDO N SWI 
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The best control point for hood draught should be determined for each in
stallation . The hood-draught controller should be temperature-compensated 
t o eliminate the effect of the high ambient temperature surrounding the hood . 

Opinions differ concerning whether the draught should be controlled at the 
hood or at the feed-end of the kiln. A balance between the forced draught and 
induced draught should be mainta ined at the hood . If the feed-end draught 
is controlled by an induced-draught damper and if there is an increase of resistance 
to the flow of the flue gas through the ki ln , say by formation of a ring, the in
creased resistance reduces the flue-gas flow through the kiln, which causes the 
feed-end draught to increase . A feed-end draught controller operates to rest ore 
the draught to the desired control point by closin g the induced draught-damper 
and red ucing the induced draught. This movement reduces further the already 
deficient flu e-gas flow, so that in such a condition the feed-end draught controller 
operates in the exact ly opposite manner to which it should , and the control 
produces t rouble ra ther t han eliminating it. 

(Cont i..,ned 0 11 page 53) 

Fi~. 2 
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Fig . 3 

(See p ltge 53) 
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Consett 
IlJ @ r ~ ra (f)) ~W Bricks 
The NEW Hot Zone Lining 
for ROTARY CEMENT KILNS! 
SI-ccia ll y devc loped for POrl l ~nd Ccment Ki lns by Conselt Iron Co. Ltd .. 
ROTA CON possesses all the imporl ant character istics 
necessa ry in a basic liner br ick. 
ROTACON bricks build up a sound coa tin g rap idly and withstand kiln 
shut-do wns without spall ing. They are not subject to chemica l attack 
at high ope rating temperatures and wi ll not disintegra te from th~rma l 

cont ract ion. The ideal basic li llillg for Ihe prodllclioll of Porllalld Celllenl . 

ROTACON BRICKS SAVE MONEY 

BY INCREASED KILN AVAILABILITY 

CONSETT IRON CO. L TO. 
CONSETT COUNTY DURHAM 
Telepho/le: CO /lsell 341 (12 lilies) Telex: 53 172 

Telegrallls: Sleel COIISe/1 Telex 

London Office : NORFOLK HOUSE , 7, LAURENCE POUNTNEY HtLL , E .C .• . 

Telephone: Mansion House 7975 Te/ex .- 28957 

•••••••••••••••••••••••••••••• 
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A .. CONCRETE SERIES " BOOK 

DESIGN AND CONSTRUCTION OF FOUNDATIONS 

By G. P. MANNING. M.Eng .• M.I.C.E. 
Publ ished 1961 

This well-known engineer deals wit h the t ype of foundation work that 'would 
normally be undertaken by a civil engineer without ca lling upon specialists, and 
is suitable for practising civil engineers and students. A feature of the book is the 
la rge number of examples of actual problems with drawings showing the details. 

The principal Contents include 
Site Investigation; Applied loads; Settlement. 
Construction.-Operations within various sizes and types o f excavation. 
Ma terials; Caissons on land sites; W ork on submerged sites . 
Design .-:'I1ass concrete piers and walls: Reinforced concrete sla b and beam-and
slab foot ings; Anchor foundations; Rafts; Driven a nd bored piles; Foundations 
subj ected to latera l loads. 

N um erous illustrations. 
Price 245 ., by post 25S. 

13 DESIGN CHARTS 

235 pages 
6 dollars in Canada and U .S.A. 

CONCRETE PUBLICATIONS LTD. 
14 DARTMOUTH STREET. LONDON. S.W. I 

A .. CONCRETE SERIES " BOOK 

FOUNDATION FAILURES 
By C. SZECHY, D.Se. 

Published 1961 

The Author, who is Professor of Foundation E ngineering at Bud apest, 
investigated numerous cases of the failure of found ations in Hungary, and 
t he book includes the results of these examinations together with reports of 
many other failures in various parts of the world . 

The principal causes of failures are classified as: Insuffi cient or wrongly 
interpreted site investigation; Unsuitable structures and foundations; 
Defective execution; External influences. 

An important feature of t he book is the discussion of remedial measures 
for each of failures described . 

II5 pages . 1 23 diagrams and photographs. 

Price 20S. ; by post 2 1 S. 5 doll ars in Canada and U.S.A. 

CONCRETE PUBLICATIONS LTD. 
14 DARTMOUTH STREET. LONDON, S.W.I 
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Measurement and Control of Fuel-Air ratio. 

Because of the high cost of fuel, combustion effic iency is important and this 
means a need for main tenance of a regular fuel-air ratio. There is usually no 
easy economical way to meter the combustion a ir to a kiln. Therefore, the fuel
air ratio is measured by sampling the flue gas leaving the kiln . Excess air 
increases the sensible heat loss to the chimney, increases the amount of unburnt 
fuel which goes up the chimney and decreases the fl ame temperature, which in 
t urn means that more fuel is required to produce the required temperature in 
the burning zone. Fig. I shows heat losses due to excess air and to unburned 
fuel. The heat loss on the fuel side is about fifteen times that on the excess air 
side. In between is the zone of maximum combustion efficiency, which must be 
de termined for each kiln . 

It is sometimes stated that as long as any oxygen is present in a kiln , un
bu rn ed fuel cannot occur, but experience of several hundred kilns (large and 
small ) docs not verify this. Fig . 2 shows an oxygen-combustibles (fuel) recorder 
chart from a l o-ft. by 350-ft. modern dry-process oil-fired kiln . The record 
was made under so-called normal operat ing conditions with the recorder not 
yisible to the operator. Combustibles appear whenever the oxygen is below 
about 1'5 per cent. A modern continuous oxygen-combustibles recorder provides 
a p rac ti ca l means of monitoring the combustion efficiency of a kiln, the zone of 
max imum effi ciency being determined simply by reducing the combustion air 
to the amount where a trace of combustibles begins to show. Thus, the measure
ment of combust ibles is necessary to determine the minimum oxygen (excess air) 
operatin g poin t which can be used on the kiln at the particular time. Large 
modern kilns operate a t about 0'5-per cent. oxygen , or a little less, without un
b urned combustibles, but other kilns may not run below 2-per cent. or 3-per cent. 
oxygen . A high req uirement of oxygen usually indicates poor fuel-air mi xing 
in the combustion zo ne. Measurement of the combustibles will show when the 
burner is beginning to operate badly by not mixing properly. Operating with 
unbul11ed combustibles contributes strongly towards formation of rings and the 
combustibles-recorder is therefore a valuable guide to reducing or eliminat ing 
rings. 

Measurement of unburned combustibles is almost essential on kilns equipped 
\\' ith a feed pre-heater or an electrostatic-precipitator as a guide to preventing 
explosions in this equipment as have occurred within t he recent past . 

,rhen used as a contro ller, the gas-analyser must be reliable and fast in 
rcspon e. A modern gas-analyse r on a long mode rn kiln will respond within 
seconds to a change of fuel or combustion air. 

The charts in Fig. 3 (page 52) record gas analyses for an II ft. by 250 ft. wet
process cement kiln . The upper char t was made short ly aft er the initial install
at ion of the gas-analysis equipment , and indicates normal operation of the kiln 
before this guide wa available to the operator. The lower chart indicat es 
current operat ing conditi ons with a minimum of oxygen and no unburned 
combustibles. 
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An International Directory of the Cement Industry, 
A " \\'OH LD CEME NT DIHECTOHY " was published recently by Cembureau. the 
Swedish Cement Stat istical and Technical Assoc iation. The data, whi ch a rc giWll 
in 152 pages of tables and 31 maps, arc based 011 a deta iled in vestigation into the 
size, locat ion and ownership of cement works in about a hundred coun tr ies. The 
informa tion g iven includes the names and add resses of the operat ing companies 
and of their works, the number and tYVe of ki lns, the method of manufac ture, the 
capacity of the kilns, the capacity for the production of clinker and cement , th e 
t ypes and trade names of t he cements manufact ured , and in some cases th e 
number of wo rkers. These data arc in acco rdance with the posit ion a t the end 
of I 959, but the estimated capacity of the ki lns a t the end of I 960 and 1961 is 
also given . The maps show the locat ion and capacity of the cement " 'o rks in 
each country . There is also a map showing t he d istr ibut ion of cement works 
throughout the world. 

In add it ion to its usc as a work of reference within the cement ind ust ry, the 
Directory should be of value to suppl ier to the cement industry, exporters of cement 
and concrete products, li braries and statistica l authorit ies, and planning 
organisat ions. 

Cop ies of t he Directory are obtainable from Concrete Publications Ltd ., 14 
Dartmouth Street , London, S. W.I., price 75s. p lus 2S. y l. for packing and postage. 

Cement Industry in the Near East. 
Jordan .- The J ordan Cement F actories Co. continues to expand, but has 

been unable to supply the entire requi rements of the country so tha t imports 
from Syria are necessary. The capacity of the works was raised recently to 700 
tons a day, the annual output being estimated to be 250,000 tons. A th ird kiln 
has been ordered and is expected to be in operation by th e end of 1962. 

Saudi Arabia.- A dry-process works having a daily capacity of 300 tons 
commenced operating early this year a t El Hasa. The principal p lant was sup
plied by Polysius G.m.b.H ., of Neubeckum, Germany, the main electrical equip
ment by Siemens-Schuckertwerke Aktiengesellchaft of E rlangen, Germany; the 
complete power plant was insta lled by Maschinenfabri k Augsburg-Nurnburg 
AG., of Augsburg, Germany. The civil engineering work was carried out by the 
Misr Concrete Development Co., S.A.E. , of Cairo. The entire works was designed 
and constructed under the supervision of Henry Pooley (Consulting E ngineers). 

"Airslide" Air-activated Conveyors. The term "Airslide" is the trade mark 
for air-activated (or fluid ising) gravity conveyors and related p arts and access
ories of the Fuller Company, of Catasauqua, Pennsylvania, U.S.A., and is 
registered as such in several countries including Great B ritain (Reg. No. 712 ,768), 
Canada (Reg. No. 46635/183) , and t he U.S.A. (Reg. No. 533, I50). The sole re
gistered users of the trade marks "Airslide " and "F. H. Airslide" in the United 
Kingdom are Constantin (Engineers) Ltd . 
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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' 
D%lllite bricks. Equivalent life to 

1-_~~~':""'::::""::~:""":"::":'..::.-"':::~_--=~!o!I!!!!!if""""- magnes ia based bricks has been established . 

Uncoated 

6" 365 265 395 

7" 355 255 380 

9" 330 230 375 

Coaled 

295 

280 

275 

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 resu lt the heat losses of 
linings made from these new bricks are much 
lowerthan with magnesite. Greater 
thermal efficiency, promoted 
by IOlVe r conductivity, makes 
GR '34 1' a more economi cal 
proposition. 

IVI! shall be pleased to pl'oviilc spi.'ciahsf ad'vic!! and 
SlIperv isio ll of t he! instal/arioll of IOlil/gs !/ rt'C/l/irl!cI. CIJ1(Sedt;

GENERAL REFRACTORIES LTD. THE 
GENEFAX GROUf 

for everyth iflQ 
GENEFAX HOUSE . SHEFFIELD 10 TEL: SHEFFIELD 31113 In refr actories. 
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STEIN MAG C * High resistance to clinker attack. 

* For ms clinker coating qUickly. * High retention of coating during 
kiln shut-downs, 

* Excellent for oil firing 
Fn l ill pUI' r,III;.!I.' IIf Il i~h :\ IUlIlllI,\ hric!...s ;"Inc! fireb ri cks w(.' (;"I ll :l]so supply 
rill' C(lITel'i (YP(.' Ilt R.l'fr.lC(dry (p \ ui( ,Ill Zlllll'S ill 1 Z.~)t.lry CCIII(.'IH l, jllls, 

" lid' with ( :nll/'III J .... illl 
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