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The comprehensive range of grinding media supplied by us and our unique 
ex per ience in the cement industry in pract ically every country of the 

wo rld enable us to givE' ex pert advice and to supply a type of 
grinding media that w,1I pi ('vide, t he 1nSV/er to any grinding problem. 
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FULLER 

SYSTEM 

B/~ndi'lg and srorage 
silos at the new 
P lymstock works for 
A .P.C.M . Limited. 
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The successful 

blending system for 

dry process plants 

Perfect blending of the raw material 
supply to the pre heater in a dry 
process cement plant is absolutely 
essential-and the Fuller Airmerge 
system ensures this homogeneous 
supply. The quadrant blending 
method using Fuller equipment not 
only produces an accurately blended 
mix, even with materials of 
different bulk density and fineness, 
but does so at a high rate of 
output at a very low power cost. 
When a continuously reliable supply 
of carefully blended materials 
helps towards an optimum output 
of cement from the plant, then 
Fuller Airmerge equipment 
is essential-and our engineers and 
laboratories are at your disposal to 
design the most effective system 
for your plant. 

CONSTANTIN (ENGINEERS) LTD. 
123 Victoria St., London , S.W.I 
Te l.: Tate Gallery 0637 

Sole Licenses of Fuller Co,) Catasa uqua, Pa., 
U .S.A ., lor the mamifacture a"d sale 0/ Fuller 
equipment in U.K. 
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"LOMA" FURNACE 
The ill ustration shows a " LO MA " 
duplex , oil-fired FU RNACE (no 
refractories) serving " LOESC HE " 
MILL engaged in gr ind ing a mixture 
of limestone. anthracite and coke at 
the rate of 35 tons per hour with an 
average moisture of 4% and a maxi 
mum of 7% . 32.000 cu . ft. of air per 
minute at a temperature of 175°F. 
aft e r the Mill. Entrance t em perature 
about 400°F. Fuel is Bunker Coil. 
MIL L fed by " LOESCH E " all
enclosed ROTARY FEEDE R. 

Al so Feeders , Disc Pelletisers, Short 
and Medium Distance Pneumatic 
Conveyors. 

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

Telecrams : 
" CLAYCOMP, LONDON , S.E.l .' ( INLAND ) 
" CLAYCOMP, LONDON." (OVERSEAS) 

STEEL 
GRINDING BALLS 

Carbon and Chrome Steel 
1 "- 6" Diameter 

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

Aho mok~r .. o f fin ~ hond.(or • • d rooh 
(0' QUARR Y and MIN E 

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

Phone and Grams: Sheffield 2420 1/2 
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LOWCOSTCRUSHINGBY 

High tonnage throughput with reduction ratios as high as 100 : I 
with some materials is possible with the Joy-Hazemag Impact 

Crusher. Choose from a range of 20 sizes-from 3 to 500 tons 
per hour capacity. Small, compact Joy-Hazemag Crushers offer 

low capital and operating costs-give efficient and economical 
crushing for a wide range of materials. Write for booklet giving 

full details and specification. 

JOY·HAZEMID CIUSHERS 
JOY-SULLIVAN LIMITED· CALLYWHITE LANE· DRONFIELD . NR. SHEFFIELD 
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For 
higher 

operator 
The Haver 
ROTARY 
Packer with or 
without 
compacting for 
cement, lime, 
slag, plaster, 

etc., etc. 
THE 

CEM EN T AN D LI ME ~ 1 i\NU F i\CTURE J ULY , 100:2 

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. Na: Winkfield Row 395 
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cOlnplete 

electrification schelnes 

for the 

CEMENT INDUSTRY 

POWER GENERATION 

SWITCHGEAR 

TRANSFORMERS 

FUSEGEAR 

CONTROL GEAR 

MOTORS 

P AGE vi i 

FROM PLANNING TO COMMISSIONING UNDER A SINGL E CONTRACT 

~ENGLISH ELECTRIC' 
ELECTRICAL PLANT D IVISION · STAFF ORD 

The English Electric Company Limited, English Electric House, Strand, London, W.C.2 
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Bet 

your 

boots 

on 

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

A .. CONCRETE SERIES " BOOK 

DESIGN AND CONSTRUCTION OF FOUNDATIONS 

By G. P. MANNING, M.Eng., M.I.C.E. 
Published 1961 

This well · known engineer deals with the t ype of foundation work that would 
norma lly be undertaken by a civil engineer without calling upon specialists . and 
is suitable for practising civ il engineers and students . A feature of the book is the 
la rge numb ~ r of exam ples of actual problems with drawing~ showing the details . 

The principal Contents include 

Site I nvestigation; Applied loads; Settlement. 
Construct ion.-Operations within various sizes and type; o f excavation. 
Materials; Caissons on land sites; W ork on submerged sites. 
Design .-Mass concrete piers a nd waH, : Reinforced concrete sla b and beam-and
sla b footings; Anchor foundations; Rafts; Driven a nr! bored pi les; Founda t ions 
subj ected to lateral loads. 

~ um crous illustrations. 
Price 24 S .• by post 25 5 . 

13 DESIGN CHARTS 

235 pages 
6 dollars in Canada and U.S .. -\ . 

CONCRETE PUBLICATIONS LTD. 
14 DARTMOUTH STREET, LONDON, S.W . I 
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~60- 1 

homogenising plants 

in modern cement works 
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NI-HARD 
NI-HARD 

grinding 

NI-HARD 
NI-HARD 
is increasingly being used 
by manufacturers in 
all parts of the world 

media 
in all sizes 

and MILL 
LININGS 

ALSO SUPPLIED 
IN 

WHITE 
IRON 

and more 
more 11 tat\urers 

tElAE manu ewearing 
N\EO\~ ha'l 

GR\NO,,"G 
that N\_",~RO t 5tee\, 

e rea\ising than thOse 0 
ar greater 

\'t\es tar 
Qua ' Let us send you our 

leaflet and prices, which will show 

how costs can be GROUND down to a minimum, 

WYE FOUNDRY Co. LTD. 
WILLENHALL, STAFFS, ENGLAND. TEL: WILLENHALL 65541/2 (2 lines) 



J ULY , 1962 CDIENT AND LIME MANUFACTURE PAGE xi 

r-
I 
I 
I 
I 

SC 267 / PS 

----------------
These figures mean 

SUSTAINED HIGH·EFFICIENCY 
DUST PRECIPITATION 

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

, 
I 
I 
I 
I 

..I 

CARRIBEAN CEMENT CO. JAMAICA .. ...... .. ..... 0.088 grains/ft 3* 

AUSTRALIAN CEMENT LTD. GEELONG ............ 0.006 grains/ft 3 

A.P.C.M. LTD. BEVANS WORKS .... ...... .. ...... ...... 0.001 grains/ft 3 

• (Stack emissions ·measured dudng official acceptance tests) 

Over 70 electro-precipitator units have been individually designed 

and built by Lodge-Cottrell for the cement industry throughout 

the world, thus preventing air pollution from cement kilns. 

The experience we have gained is at your disposal. 

LODGE-COTTRELL LTD 
George Street Parade, Birmingham 3. 

and at London, Brussels,Ca!cutta, Johannesburg, Sydney, Toronto. 

MlMII£.It (OIlAHtNY 

SIMON EHGINE£.ItING LTD 

B 



PAGE xii CEMENT AND LIME MANUFACTURE J ULY, 1002 

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 

Powder, Particles or Pieces ... 
a re"olutionary method of 
CONVEYING, feeding, mixing 
and proportioning 

A remarka ble method of conveying 
chemicals, ashes, coal and other 
materials, giving efficient dust-free trans
portation, extremely economical to 
operate and to maintain . 

OWL ENGINEERING SUPPLIES LTD., Kirkstal/ Rd. Leeds ~ A MEMBER OF THE _ 
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TELEPHONE 

HARTLEPOOL 

5308 

ERECT 

SUPPLY 

DESIGN 

ROTARY KILNS. 
MILLS & CRUSHERS. 
COMPLETE PLANTS. 
ELECTRICAL PLANT. 

P AGE xiii 

TELEPHONE 

WARE 

3302 

FABR ICATIONS. 
STRUCTURAL STEELWORK. 
DUCTWORK. 
PROTOTYPE & SPECIAL 
PURPOSE MACHINES. 
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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THE HIGH ALUMINA REFRACTORY 
FOR HARD DRIVEN FURNACES 

From the table of properties it is 
immediately apparent that Novo 70 is a 
super refractory in the class of new 
materials available to furnace designers 
and operators. The high alumina con
tent, in a tight, fine-grained structure 
of low porosity, provides a larger safety 
factor in applications where thermal 
shock, slag attack and abrasion are 
operational factors. 

Al sOs 
P.C.E. 
· Poro.ity 
*R. U .L. 

over 75% 
Cone 36 (1790' C) 
14-16% 

181b. per.q. in. 
5% subsidence at 
1680' C 

'C.C.S. 
P.L.C. 

8,000-10,000 Ib/. q. in. 
1 hrs . at 1600°C-nil 

*Morlan Marshall Abradability Index below 
100. 
* Fia:ures relate t o .tandard. and certain other 
shape • • 

Novo Super 70 is particuJarly recommended for 
soaking pit and reheating furnace hearth and side 
wall construction, open hearth furnace uptakes, 
rotary kiln linings. Our technical staff will be 
pleased to advise on the applications of all our 
refractories . 

BONNYBRIDGE SILICA & FIRECLAY CO. LTD. 

BONNYBRIDGE, SCOTLAND. 

Telephone: Bonnybridge 227 

Telegrams: U Silica" Bonnybridge 

Prom the experience ga ined 
in this field British ' Rema ' 

::i~df~~~l:n~wbo~~i~r:g fine 
panicles of almost any organic 
or inorganic material 
economically. The first 
consists of either a ball miJI , 
ring roll mill or disintegrator 
followed by a classifier, 
cyclQne and fan. The second 
plant being the ball m ill, r ing 
roll mill , pinned disc mill or 
disintegrator working in 
conjunction with an air 
separator . We shall be pleased 
to discuss your grinding 
problems, please fi ll in the 
request form. 

BRITISH 

REMA 
~O BRITISH ~EMA' ~R18~::;~ 
I FACTURING CO. LTD., ONE I 

INDUSTRY RD.,SHEFFIELD, ' I Please send data on ~ ' Grind in, I i PI .n,," '0 :- I 
NAME ................ .. .... .. ... . 

I POSITION .................. .. .. I 
I FIRM ..... .... ... .. ........ .. ....... I 
I~D~~=.=.=.==.~J 

BRITISH • REMA' MANUFACTURING 
CO. LTD. 

PROPRIETORS: EDGAR ALLEN & CO. LTD . 

ONE INDUSTRY ROAD • IHEFFIELD. 

Telephone : 41nl /l 
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411ame as lam/Hal' 
a~ cemenf /'f~B/f' 

You are invited to take advantage of our world-wide 

experience by consulting us regarding any problem 

connected with the manufacture of cement. 

F.L.SMIDTH & CO.LTD. 
105 PICCADILLY, LONDON, W.I 

Telephone: Grosvenor 4100 Telegrams and cables: Folasmidth London -
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Lime Production by a Fluidisation Process. 
A FLUlDISATl ON process by which high-grade lime is made from suitable lime
stone has been introduced recently at the works of Chemical Lime Inc., at Brooks
ville, Florida, U.S.A. Only two other plants of this description have been installed 
and these are at the New England Lime Co., at Adams, Massachusetts, and each 
has a daily capacity of 100 tons. The plant in Florida has a daily capacity of 2 00 

tons and differs from the other plants in so far that two cyclones are incorporated 
in which an additional 30 tons of the calcined product is collected daily. A 
general view of the new works at Brooksville is given in F ig. r. The principal 
components of the plant include the limestone working plant (F ig . 2), the drying 
and crushing plant (Fig. 3), and the calcining plant (Fig. 4) which includes a cal
cineI' of five compartments, and hydration and bagging equ ipment and facilities 
for despatch. The lime produced in this plant contains 97'5 per cent . of CaO 
and from 2 to 2'5 per cent. of insoluble acid material. 

The primary advantages of the fiuidising process are said to include close 
operational control through instrumentation, low fuel costs due in part to the 
.. hot " cyclones, low maintenance costs, and a product of high quality . The 
raw material is a soft high-calcium limestone in the lower stratum of a two-strata 

Fj~. t .- Lime Works at Brooksville, U.S.A. 
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seam, and is particularly suitable for a fluidising process, since it does not de
crepitate as does some stone. 

The preliminary stone preparation plant includes crushing, washing and 
screening facilities to produce I-in . by 48-mesh material, which is heaped over 
a concrete tunnel leading t o the plant where the calciner feed is prepared. The 
raw material is received from the quarry in I5-ton rear-discharge lorries and the 
processing is as shown in Fig. 2. After being crushed to 6-in . maximum size, 
the material is washed in a rotary scrubber. Material less than l"2"in . in size is 
removed by a trommel screen attached to the discharge end of the scrubber. 
All material greater than I-in. is then crushed to this size. The small material 
in a slurry is further classified and cleaned in a 3-ft . by 30-in. cyclone, and fed 
on t o a 3-ft. by 4-ft . screen, from which the suitably graded and dewatered i'tr- in . 
material joins the I-in. material from the secondary vibrating screen and crusher 
to make up the I-in. by 48-mesh material in the stockpile. The washing process 
in the cyclone removes impurities, which are mainly balls of clay and flints. 
Waste material from the cyclone and the screen , which is mainly fines, represents 
about half the 1"2"-in. material in the raw feed . The washing plant prepares 
material, which is very low in impurities, to feed to the drying and calcining 
plant . The stockpile area can accommodate 10,000 t ons of material for the 
feed preparation plant, and act s as a buffer store between the quarrying and 
washing st ages and the calcining st age of the operation . 
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Fla. 2.-Limestone Worklna Plant. 
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The drying station deals with the final preparation of raw feed for the 
fluidising reactor; Fig. 3 shows the flow diagram for this part of the operation. 
The final preparation of feed is closely controlled as regards size and moisture 
content, since these factors are important in the operation of the fluid ising reactor. 
Material from the stockpile is first dried in a fluidising unit, to eliminate moisture 
from the feed to the calciner. At the stockpile, the average moisture content is 
10 to 12 per cent., but at the dryer 5'5 per cent., since dried material i in. and small
er in size is recirculated and mixed with the material coming from the stock
pile to the dryer. Material I-in . by 48-mesh in size, is introduced above a fluidised 
bed in the dryer. Fluidisation of the solids is obtained by the introduction of 
low-pressure pre-heated air through holes in a plate below the bottom of the 
unit. The pressure of the air is adjusted to overcome the pressure drop due 
to the restriction at the plate , resistance to passage through the bed, and resistance 
in the cyclones and ducts. Air is supplied by a 25,000-cu. ft. per min. blower 
operated by a 2so-h.p. motor. The dryer also performs another purpose. Move
ment of the upward stream of hot gases separates the solids according to particle 
size. The unit at Brooksville removes material of smaller than 6s-mesh which 
is sent to a collecting cyclone. The gases are again cleaned before discharging 
to the atmosphere. The limestone dust collected is disposed of. Final dried 
product is therefore I-in. by 6s-mesh material, and is reduced further in an 
impactor and screened through a two-deck vibrator to produce 6-by-6s-mesh 
material, which is the size of the final feed to the fluidising calciner. Material 
of this size is stored in a 1200-ton bin, and travels over a belt-type continuous 
weighing device before being fed into the calciner (Fig 4.) 

The lime-making unit is a five-compartment fluidising reactor, incorporating 
a solid hearth between the three top pre-heating zones and the lower calcining 

c 
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and cooling-compartments . . The purpose of the design is t o enable separate collec
tion of calcined materials. The fluidising principle of the reactor involves the 
partial suspension of solids by an upwardly moving stream of gas. The mixture 
of solids and gas behaves much like a liquid. The rat e of heat transfer between 
the gases and solids is extremely fast , such action taking place in the calcining 
compartment of the reactor. The feed and hot gases flow in contrary directions 
in the reactor (Fig. 4) . The dried 6-by-65-mesh limestone enters the top of the 
unit , passes into the first pre-heating compartment, and progresses downwards 
through the second and third pre-heating zones through connecting valves. 
The temperature is progressively higher as t he material moves downwards until 
it reaches t he I 800 deg. F . in the calcining compartment . Calcined material 
is then t ransferred to t he cooling compartment below, is furth er cooled in water
fi lled hollow-flight screw-conveyors, and passed to t wo 600-ton storage bins. 

Heat for the reactor is supplied by burning oil in the following manner. On 
starting up, a pre-heater introduces hot low-pressure gas just below the calcining 
compartment until a t emperature of 1000 deg. F. is reached in .t hat compartment . 
The oil is then fed into the fluidised bed through sixteen jets spaced around the 
reactor. Air at low pressure is mixed with the oil at the oil pumps, there being 
a pump for each of the jets. The oil is ignited immediately it enters the bed 
due to the high t emperature. Oil consumption is about 35 gallons per t on . Air 
is supplied to the reactor at t he bottom of the unit by an 8200-CU. ft . per min . 
blower driven by a 350-h.P. motor. Burning in the unit is controlled so as t o 
have a theoretical balance of oxygen at I per cent . for the proper rat e of 
oxidising. 

The control system of the unit is complet ely interlocked to maintain proper 
temperatures and pressures and to maintain proper depths of beds in each com-

" lUIr. 'lIl ;7 
COOlllI5 
IAIfII 

-' - IUTU1Al naw .---- u s Haw 
~ OllflllW 
- - - ,- TMU lllotetm £ 
-- AlllIIIES 

~I H""cr IIIIS -
IOI TOII ! CAPACITY 

~--- Oll ;IU1 AlRe D.PI. 

·~~~·- · JD~ IIISU , All nM" , 

Fill. 4.-Calcininl1 Plant. 
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partment. Control of the oil-air ratio provides the following t emperatures in 
each compartment (from top to bottom) : first pre-heating zone, 1000 deg. F.; 
second pre-heating zone, 1300 deg. F.; third pre-heating zone, 1550 deg. F.; 
calcining zone, 1800 deg. F .; and cooling zone, 650 deg. F. 

Movement of material .downwards through succeeding zones is controlled 
accurately by bed-depth level controls, which operate as pressure devices. When 
a proper difference of pressure is reached between the bed in, say, the first pre
heating compartment and the freeboard of the compartment, an internal valve 
through the plate opens automatically to allow material to drop to the next 
compartment below. This procedure applies to each successively lower com
partment except the third pre-heating zone, where the valve is external so as 
to circumvent the hot windbox above the solid hearth over the calcining com
partment. The solid hearth, which is unique to this plant, allows collection of 
limestone dust and hot calcined lime separately, the latter material being good 
lime. Without the solid hearth, lime dust and uncalcined limestone dust would 
be collected together and would be wasted. The advantage of the arrangement 
is an additional daily output of 30 tons of lime. 

Material to be hydrated passes first through a mixer and then into the hydrater. 
Hydrated lime leaves the unit at 175 deg. F., and goes to a mill for pulverising 
to less than 325-mesh. The products are then collected by a separator and a 
cyclone. The hydrate so collected passes to storage bins for loading in bulk into 
lorries or railway wagons or for transfer to bins above two bagging machines. 

The process used in this plant is the Fluo-Solids system developed by Dorr
Oliver Inc ., and is suitable for soft friable limestone which would be difficult 
to process in kilns. The plant was installed by Frank Murphy & Associates, 
Lakeland, Florida. The information and illustrations in the foregoing are 
abstracted from recent numbers of " Rock Products" and " Pit and Quarry." 

New Lime Plants in Europe. 
Italy.-A new lime works is almost ready to commence operation in Lecco, 

in northern Italy. It has four shaft kilns and is fired by gas from low-grade coal 
at a temperature of 200 deg. C. The plant is of Hungarian design and is similar 
to those installed in Czechoslovakia in 1960 (see this journal for J anuary 1961 ). 
The works is being installed by the Hungarian Foreign Trade Company, Nikex, 
in co-operation with the Austrian Faurungstechnik Co. Negotiations are proceed
ing for the installation of eight similar plants in Italy. 

Poland.-Polimex, the Polish Foreign Trading Corporation, has made 
arrangements with Sturtevant Engineering Co., Ltd., for the supply of a lime
hydrating plant valued at about £80,000. The main parts of the plant will be 
exported from Britain. It is claimed that this installation, which works on the 
Sturtevant-Knibbs system, will be the most up to date in the world and, since 
it will have ru: output of 32 tons per hour, it will be one of the largest. 
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Hydration of the Aluminous Minerals of Portland 
Cement in the Presence of Finely ground Carbonates. 

IN a recent number of" Tsement, " Mr. P. P . BUDNIKOV, Mr. V. M. J{OLBASOV 
and Mr. A. S. PANTELEEV describe an investigation on the interaction of C3A and 
C4AF with calcium and magnesium carbonates during the process of hardening. 
The carbonat es were natural marble, dolomite and magnesite. These and the 
synthetic C3A and C4AF were ground to a specific surface of 3000 sq . cm. per 
gramme. Quartz sand was also ground t o the same degree of fineness for use in 
comparative t est s with carbonates. The powders were mixed with the clinker 
minerals in the proportion of 30 per cent. of the dry mixture. 

Thermographs were obtained of C3A and its mixtures with these powders 
hydrated in past e of plastic consistence for twenty-eight days. The thermograph 
of CaA hydrated in the pure form shows two characteristic endothermic effects 
at 300 and 460 deg. C. Similar effects occur on the thermograph for the material 
with quartz flour added, as well as an endothermic effect at 575 deg. C. corres
ponding to the transformation in the quartz of f3 -Si02 to cx - Si0 2. 

The introduction of powdered carbonates a ltered the phase composition of 
C3A. The thelmographs of hydrated mixtures of C3A with marble, dolomite 
and magnesite show a strong endothermic effect at 180 deg. C. and a weaker 
effect at 230 deg. C. The mixture with magnesite also showed a strong endothermic 
effect at 300 deg. C. charact eristic of the products of hydration of C3A. 

An analogous change in phase composition occurred when these powders 
were added to C4AF. The thermograph of C4AF hydrated both in the pure form 
and in the presence of quartz flour exhibited characteristic endothermic effects at 
160 , 310 and 480 deg. C. The thermographs with the additions of marble, dolo
mite and magnesite show endoth.ermic effects at 180 and 230 dcg. C. in the same 
way as with the mixtures with C3A. 

The X-ray diffraction examination of pure C3A hydrated in a paste of plast ic 
consistence indicated that the basic product of hydration was 3CaO. A120 3• 

6HzO. The products of hydration of C3A mixed with quartz flour contained the 
same hydrate. 

When the C3A was mixed with marble or dolomite, the presence of 3CaO. 
A1 20 3 . 6H20 was no longer indicated but a series of new diffraction maxima 
occurred which was 'attributed to the compound 3 CaO. AI20 a. CaC0 3. IIHzO 
In the case of the hydrat ed mixture of C3A with magnesite. the presence of this 
compound as well as 3CaO. A1 20 3 • 6H 20 was indicated. Analogous results were 
obtained for mixtures of C4AF with the powders 

Petrographic studies on aqueous suspensions confirmed that in the case of 
C3A alone, the predominant product consist ed of crystals of 3CaO. A120 3• 6HzO. 
In the case of mixtures of C3A with finely divided marble or dolomite, the main 
phase consisted of hexagonal plat es and needles clustered around the original 
surface of the carbonate particles. The refractive index of this phase coincided 
with that given by Carlson for calcium-carboaluminate. 
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A similar new product of reaction occurred as a result of hydration of a mixture 
of C3A and magnesite, but in a lesser quantity. About 2S to 30 per cent. of 3CaO. 
A1 20 3· 6H20 was also present, whereas in the hydrated mixtures containing marble 
or dolomite 7 to 10 per cent. only was formed . Addition of quartz flour did not 
alter the products of reaction of C3A. 

Hydration of C4AF in the pure form and in mixtures with carbonates produced 
a predominating phase of brown hydrated oxide of iron. The products of hydra
tion of pure C4AF and its mixture with quartz flour also contained crystals of 
3CaO. AlP3' 6H20 on the surface of particles of unhydrated C4AF and quartz. 
The same hydrate appeared to a lesser extent in the hydrated C4AF with addition 
of magnesite and was absent with additions of marble or dolomite. In the mixtures 
containing marble and dolomite, the calcium-carboaluminate occurred as the 
basic crystalline phase, and in the mixture with magnesite it occurred together 
with 3CaO. A1 20 3. 6Hp. 

Indications of the strengths of the hydrates involved were obtained by crushing 
I • 41-cm. cubes. The specimens of pure C3A were of low strength. - Addition of 
quartz flour had little effect. In most cases, the introduction of powdered car
bonates considerably increased the strength, but the effect was less marked with 
magnesium carbonate in the early stages of hardening. After several months the 
strength of the specimens containing magnesium carbonate approached those 
given by specimens containing marble or dolomite. 

Specifications for Portland Cement. 
TABLES giving the requirements regarding Strength (Table III) of Portland 
cement in accordance with the standard specifications of various countries are 
given on pages 62 to 67. Tables giving the requirements regarding Chemical 
Composition (Table I) and Setting Time and Soundness (Table II) were published 
in this journal for May last. The data is up to date to 1961. 

Types of Cement. 
Abbreviations denoting the various types of cement are as follow~ : H .S., 

high strength ; L.H., low heat; S.R/L.H., moderate sulphate resistant and low 
heat; S. R, sulphate resistant; RH., rapid hardening; 0 ., ordinary; A.E., air 
entrained . 

Table IlL- Strength. 
Strengths are measured on 3 : I sand-cement mortar specimens except where 

indicated otherwise . . 
Upper figures are strengths in pounds per square inch; lower figures are strength 

111 kilogrammes per square centimetre. 
* indicates optional requirements. t refers to notes in " Remarks" column. 
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Computer Control at a Japanese Cement works. 
A COMPUTER control syst em has been inst alled in the new works of the Chichibu 
Cement Co., at Kumagaya, near Tokyo. This is the first application of a computer 
to the direct control of cement manufacture in J apan . The American firm of 
Thompson Ramo Wooldridge Inc. , are suppfying this equipment , which includes 
an RW-300 computer t o control directly the wet blending and clinker burning. 
Four wet-process rot ary kilns will be controlled and optimised by this computer. 
The benefits expected from computer control are increased production and more 
uniform quality of the various grades of Portland cement . In addition to making 
the optimum settings of the kiln controls, the computer system controls the 
passage of the raw materials from the hoppers to the mills, from the mills to the 
slurry tanks, and from t he slurry tanks to the slurry basins. 

The computer control system for the kilns operat es as follows. The computer 
holds a mathematical model of the process which describes the temperature and 
chemical composition of the material at each point along the kiln for a given set 
of operating conditions. The actual operating conditions are measured by the 
computer and referred to the model to determine what adjustments to the plant 
are required . An optimising programme takes into consideration the charact er
istics of the kiln, the composition of the slurry, and weather conditions to evaluate 
the best conditions for each kiln at any time. A dynamic st abilisation programme 
maintains the desired values of these operating conditions in relation to indepen
dent disturbances. The computer adjusts the controller settings directly. 

A similar installation has been operating successfully in the Riverside Cement 
Co.'s works in California for the past two years; at this works, which is said t o be 
the first of its kind in the world, a computer system guides quarrying operations 
and blending of raw materials, collect s dat a on the raw materials, and exercises 
closed-loop control over the rot ary kiln . 

Recent Publication. 
" Hydraulics in Mechanical Handling." By J. R. Fawcet t. (Trade & Technica l 
P ress Ltd. Morden , Surrey. 1962 . P rice 425. ) 
THE combination of a hydraulically-operat ed mechanical handling system with 
that of a machine itself is a feature of present-day engineerin g that has been 
brought about by the general acceptance of hydraulics as a medium for power 
transmission . In this book, attention is paid to the potentialit ies of hydraulic 
power in many different directions, and its application to fixed and mobile 
mechanical handling systems is considered . Engineers, designers and draughtsmen 
will find the extensive range of information of value and the dat a should form a 
sound basis for knowledge of the characteristics of various items of hydraulic 
equipment and the design of hydraulic and electrical circuits. 

The book, the author of which is well known in the field of hydraulics, deals 
specifically with mechanical handling in machine shops; rams and cylinders; 
hydraulic motors; valves with manual and automatic control; pipes, hoses, 
packings and joints; reservoirs, filters and oils; power steering hydro-kinetic 
drives and the like; and instruments. There are twenty-four t ables and numerous 
clear diagrams. 



J ULY. 1X2 CE~ I ENT AND LIME MANU "ACTURE 

Inside Information 

Kiln lining of 

Magnesile! 

Chrome 

bricks under 

construction. 

ON ROTARY KILN LININGS. 

STEETLEY 
... who are themselves rotary kiln operators and have a unique 

experience in design, manufacture and practical use of bricks to suit 

all conditions. For ordinary Portland Cement practice, the choice 

is either Magnesite/ Chrome or Serpex '5' bricks, both developed after 

much research and practical experience of rotary kiln lining problems. 

For white cements which must be burned at high temperatures on 

chrome-free brickwork, Steetley provide a spinel bonded magnesite 

brick designed to withstand the most arduous conditions prevailing. 

Send (or special brochure-" Rotary Cement Kiln Refractory Linings" 

PAGE x v ii 

THE STEETLEY REFRACTORY BRICK CO LTD 
WORKS AT: 

NORMANBY 
near MIDDLESBROUGfI 

OUGHTIBRIDGE 
ncar SHEFFIELD 

STEETLEY 
ncar WORKSOP 

BRASSINGTON 
DERBYSHIRE 

All enquirie.s to: The Steedey R efractory Brick Co. Ltd., Oughlibridge near Sheffield. Tel: Oughtibridge 2311 
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Physico-chemical Considerations of Cement. 
A PAPER entitled" Cement : Some Physico-chemical Considerations, " which was 
the basis of an address delivered by MR. A. D. MERRIMAN, G.c., O.B.E. . D.Sc., 
before the State Scientific and Technical Committee of the U.S .S.R. in Moscow 
in December 1960, has been published in full in .. The Edgar Allen News" for 
August, September, October and November 1961. 

The paper is in two parts, in the first of which are given standard free energy 
diagrams for reactions of the various constituent compounds. The reactions all 
relate to a fixed amount of oxygen or silica. The second part is concerned with 
phase diagrams, development of strength, and related matters . An interesting 
diagram, which is reproduced above, shows the zones of a CS-CA diagram 
applicable to various types of cement. 

Recent Publications, 
.. Solid Fuel Installations. " 

THIS manual, issued by the National Coal Board (in 1962), is intended to aid those 
who are concerned with the design of boiler houses and ancillary works. The 
subj ect matter includes solid fuel boilers and boiler houses, mechanical firing , 
storage of fuel, ash handling, and chimneys. The requirements of the Clean Air 
Act are given. 

" Glossary of Terms relatln~ to the Manufacture and Use of Refractory Materials." 
[British Standard No. 3446 (1962) .) Contains the definition of about eight-thousand 
terms. (Price 25s. from the British Standards Institution .) 

.. The Platinum Metals In Thermometry," By J. R. Knight and D. W. Rhys . 
(Published by Engelhard Industries Ltd . 1961. No price stated .) 

THIS publication of about a hundred pages deals with temperature scales, the use 
of metal of high purity in thermometers, and the preparation of such material. 
Platinum resistance thermometers and thermo-couples are then considered 
together with refractory sheaths. The calibration, maintenance and applications 
of these instruments are a lso considered. 
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The Cement Industry in Europe 
Switzerland.-Sales of cement in the first six months of 1961 were 1,319,064 

tons, which is an increase of 21 per cent. compared with the same period in 1960. 
Construction of power stations used 15 per cent . of this amount. The price of cement 
in Switzerland has been reduced by 10 per cent . in the past two years. 

Sweden.- The production of cement in Sweden in the year 1961 was 
3,oeo,ooo tons compared with 2,Sro,ooo tons in 1960 and about the same amount 
in 1959. The increase in production is not due to the establishment of new 
works but some old kilns have been replaced by new plant , the number of kiln s 
being unchanged. Exports were about 170,000 tons which is approx imately the 
same as in the preceding year. 

Yugoslavia.-A new automatic cement \\'orks is to be put into operation soon 
at Split. 

Eire.- The Cement (Amendment ) Bill, 1962, which was passed by the Dail 
recently, proposes to revoke the Government's ban on the importat ion of cement. 
Part 3 of the Cement (Amendment ) Act, 1935, prohibits imported cement except 
under licence granted by the Minister for Industry and Commerce. The Bill 
provides for the repeal of this section of the Act, but imposE's a customs duty of 
20 or 3(' per cent . It is reportE'd that Cement Ltd. , has been able to supply the 
entire requiremE'nts of the country and has also deve loped a substantial export 
trade. 

The last occasion on which cement was imported in large quantities into 
Eire was after the strike of cement-making works at Drogheda and Limerick, 
which created a severe shortage of cement for building projects. 

Hungary.- With the construction and modernisation of cement works at 
Vac, Labatlan and Hejoecsaba, all of which are due to be completed by 1965, 
cement production should reach 2,600,000 tons per annum ; imports of cement 
should then cease. 

The construction of the new works of the Danube Cement & Lime concern at 
Vac, is proceeding rapidly. Production, which will be l ,oeo,Ooo tons annually, 
is expected to commence before the end of this year. Some of the buildings are 
of steel construction , but others have reinforced concrete frames. 

Iceland.- The amount of cement sold in Iceland in 1961 was 61,500 tons com
pared with 94,000 tons in 1955. The decrease reflects the decrease in new building. 
The State cement works reports that arrangements have been made to export 
20 ,000 tons of cement to the United Kingdom in 1962. 

Greece.- The American firm of U.S. European Growth Inc., has received 
approval to finance the construction of a cement works in the Aetoloa-Karnania 
district. The works is to have a capacity of 250,oCO tons annually and will 
operate on a dry process closed-circuit system. 

Poland.- During 1961, the amount of cement exported was 714,eoo tons. About 
52,000 tons of clinker was exported to the United Kingdom. 

The present five-year economic development plan of the Polish Government 
includes the construction of a new cement works at Dzialoszyn . The prelim
inary survey has already been completed and work has started on the erection of 
the kiln and clinker-grinding plant. 
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Consett 
Gll (OJ 1 JJ ~ (OJ iW Bricks 
The NEW Hot Zone Lining 
for ROTARY CEMENT KILNS! 
Specially developed for Portland Cement Kil ns by Consett Iron Co. Ltd. 
ROTACON possesses all the important characteristics 
necessary in a basic liner brick. 
ROTACON bricks build up a sound coating rapidly and withstand kiln 
shut-downs without spa lling. They are not subject to chemical attack 
at high operating temperatures and will not disin tegrate from th.::rmal 
contraction. The ideal basic lillillg for the productioll of Portlalld Cemelll. 

ROTACON BRICKS SAVE MONEY 

BY INCREASED KILN AVAILABILITY 

PAGE xix 

CONSETT IRON CO. L TO. 
CONSETT . COUNTY DURHAM 
Telepholle: COllsetl341 (12 lilies) Telex: 53 172 
Telegrams: Steel COllse{{ Telex 

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

Telephone: Mans io.1 House 7975 Tefex : 28957 

•••••••••••••••••••••••••••••• 
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WORLD CEMENT DIRECTORY 

An International Directory of the Cement Industry 
Published by Cembureau (The Swedi. h Cement Statistical Association ). 

J ULY, 1962 

THE data, which are up to 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 and type of kilns, the method of manufacture, the 
capacity of the kilns, the capacity for the production of clinker and cement, the 
types and trade names of the cements manufactured, and in some cases the number 
of workers. 

The Directory is indispensible to makers of cement, suppliers to the cement industry . 
exporters of cement and concrete products, libraries and statistical authorities, and 
planning organisations. 

Price 75s . By post /i s . 3d. 

Copies of the Directory are obtainable from 

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

A "CONCRETE SERIES" BOOK 

CEMENT CHEMISTS' AND WORKS MANAGERS' 
HANDBOOK 

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

The revisions include 

SECOND EDITION REVISED 
1962 

Cement Specifications of World 
brought up to date to 1961. 

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

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

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

Price 255. ; by post 265. 3d. 5.50 dollars in Canada and U.S.A. 

CONCRETE PUBLICATIONS LTD. 
14 DARTMOUTH STREET. LONDON, S.W.I 
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The Associated Portland Cement Manufacturers Ltd. 
THE following arc extracts from the Chairman's statement at the recent Annual 
General Mee ting of the Associated Portland Cement Manufacturers Ltd. 

The percentag~ increase in demand in 1961 was the highest ever and deliveries 
were 8'57 per cent. higher . It was only by using up all stocks and importing a 
limited tonnage from the Continent that the demand was met . 

The expected damaging effect that the hydro-carbon oil duty would have on 
export trade was unfortunately realised; exports fell by one-third, which is 
equivalent to about 300,000 tons. There was no alternative but to withdraw from 
many of the old traditional markets because the oil duty turned a profit , already 
only marginal , into a loss . There was also increasing competition from Mediter
ranean countries who earn foreign currency by the export of cement. In these 
cases, prices are not b:tsed on normal commercial considerations but are subsidised 
by increased charges made to consumers in the country concerned. The main 
advantage of this country joining the Common Market will be the rationalising of 
fuel costs compared with other European countries. 

The expansion programme is well under way both as regards increased capacity 
and the provision of more bulk depots. It is expected to have the third kiln in 
operation at Cauldron Works by August and the new works at Westbury should 
be in production by the end of 1962. 

There were record sales by overseas interests , amounting to 2,608,339 tons. 
Production abroad has grown over four and a half times since the end of the war 
and the policy of exp:msion continues where favourable opportunities exist. In 
some parts of the world, commercial considerations are becoming subordinated 
to politics to such an extent as to lessen the inducement to capital investment 
from abroad. 

In Australia, The Commonwealth Portland Cement Co., Ltd., and its wholly 
owned subsidiary, Metropolitan Portland Cement Proprietary Ltd ., delivered a 
record tonnage, which exceeded that of any other manufacturer in New South 
Wales. Construction of the new 300,ooo-ton works near Geelong by the subsidiary, 
The Victoria Portland Cement Company Proprietary Ltd., is proceeding as 
planned and the plant is expected to be in production in the latter part of 1963. 
Once again Malayan Cement Ltd., established new records, and further expansion 
is proposed. Trading conditions in Mexico were somewhat quieter than in 1960 
but there has since been an increase in demand. 

In New Zealand, The Golden Bay Cement Co., Ltd. , had a satisfactory year in 
spite of competition. The acquisition of the entire share capital of Waitomo 
Portland Cement Ltd. , was completed , and a rotary kiln, which was surplus to 
requirements at Golden Bay, is being installed at the Waitomo works. In South 
Africa, the creation of the Republic did not affect trade to the extent which once 
seemed likely, but trade in Southern Rhodesia and Kenya has been seriously 
affected by political uncertainties. The Salisbury Portland Cement Co., Ltd ., 
maintained its position relative to other manufacturers but sales were lower than 
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in I g60 . Construction work is now at a low ebb and it has been found necessary 
to restrict cement production. Tradin g results of The \Nest African Portland 
Cement Co ., Ltd ., were adversely affected as a result of large scale imports from 
Iron-Curtain and other countries. The position has since been rationa lised by the 
introduction of a licensing syst m and the prospec ts are regarded as sat isfactory . 

In Canada there was some improvement in trade in Bri tish Co lumbia, wi th a 
result ant improvement in the working of Ocean Cement & Supplies Ltd . 

Road Tankers of 20 - tons Capacity. 

F O R transporting about 26,000 tons of cement in bulk to the site of the new Bangala 
dam, the Rhodesia Railways have obtained three tank tra ilers each of which has a 
capacity of 20 tons. As shown in the accompanying illustra tion, each tanker is 
hauled by a three-axled Leyland Hippo tractor. By substitut ing one tractor for 
another during servicing periods, the tankers are in use for 24 hours a day. The 
cement is transported in rail-tankers to Rutenga (about 250 mi les from Bulawayo) 
where it is pumped into ilos before being transferred by gravity to the road
tankers which are expected to carry 2,5 00 tons a month during p eak periods. The 
tankers may average I i return trips a day over the 68 miles from the rail-head to 
the site of the dam. Compressed air is u ed to ac tivate the cement while d ischarging. 

MISCELLANEOUS ADVERTISEMENTS 

SCALE OF CHARGES 
Situutions Wanted , 3d. a word; minimum 
7, . 6d. Situations Vacant , 4d. a word; mini-
,"um 10,. Box number Is. extra. OtMr 
m iscellaneous advertisements . 4d. a word; 10$, 
minimum. Advertisement. mUll reach tbi. 
office by the Sth of the month of publica tioa. 

" CONCRETE SERIES " 

BOOKS ON CEMENT 
and CONCRETE 

Fo' . com plete catalogue giving pr ices in 
ste rl ing and dollars , send a pos tcard to:-

Concrete Publications Limited 
14 Dartmouth Street, L ondon , S.W . I 

CHECK MOISTURE CONTENT ON SITE 
in less than 3 minutes w ith 

THE " SPEEDY" MOISTURE TESTER 
Fully po,lable . Over 23,000 in use ' £29.10 •. Lomplelo 

Write (or leafle t to: 

THOMAS ASHWORTH & CO. LTD. 
Dept. CEl , Sycamore Aven ue, BURNLEV, LANCS. 

WORKS MANAGER required. Expert 
in cement manufacture by rotary kiln wet 
process. English-spea king Commonwealth 
country. Ideal climatic cond itions. Apply 
in writing, listing experience to date, to 

D ELO (EN GI N EERS) LTD . 
138 Borough High Slreet, London, S .E .1. 
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The largest kilns in the world' 
. 

COMPLETE CEMENT 

FACTORIES 

• 
Cr u shing, grinding, drying, 
burni~g plants for all kinds of minerals 

tlJh ;lIIdr:z cemen( facto ry (Porrug3 J). Vi('w of ( /Ie kiln (167.5 m x 4 .8 /5 .3 In - 1600 T /day) 

FIVES LILLE - [AIL 
7. rut' Montalivet, PARIS (8' ) • T H : ANJou 22·01 et 32.40_ 
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