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The comprehensive range of grinding media supplied by us and our unique 
experience in the cement industry in practically every country of the 
world enable us to give (,xl,ert ad,;ct: · a:1d to supply a type of 
grinding media that will prOJi(:e ~ he a:1S'Ncr to any grinding problem. 
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MAG C * High resistance to clinker attack, 

* Forms clinker coating quickly. * High retention of coating during 
kiln shut-downs . * Excellent for oil firing. 
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HIGH SPEED 
LOADING 

with 
Fuller 
equipmel'lt 
OF BULK 
CEMENT 
CONTAINERS 
H igh speed filling of bul k containers is 

ess ent ial to ensu r e the max imum use 

of cement transport-and the Full er 

sys tem gives you this wi t h dust-free 

effi ciency and an absolute min im um o f 

mai ntenance . Full details of ' "F.H . 

Airsli de " flu id izing conveyors 

and au t omat ic loading equi pment are 

read ily availab le to he lp you plan th e 

mos t effic ient system . 

Constantin 

·U .K. Regd . Trade Mar k 

W rite (or fu ll de ta jls to Dept . E.B., 

123 VICTORIA STREET, LONDON , S.W . I 
T efephone TATe Gal/ery O~37 

Sole Licensees of Fuller Co., Catasauqua , 
Po ., U.S.A. , for the manufacture and sale or 
Fuller equipment in Great Britain . 
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COMPLETE CEMENT 

FACTORIES 

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

l\ I ARcH,19G3 

i1lhandr3 cement factory (Porlllg.11) . Vicw of (he kiln (167.5 m .\' 4 .8/5 J In· 1600 T /day) 

FIVES LlLLE - [AIL 
7. ruE' Montalivet, PARIS (8') , T H : ANJou 22,01 et 32,40 
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STURTEVANT 
UNIVERSAL BAG FILTERS 

handle dust laden gases up to SOO°F 

All enquiries to our 
reference LCf IOl fDC 

• Supplied as complete single units 
• Design enables extra un its to be added 

to meet all expanding requirements 
• Robust construction fo r heavy duty 
• Ful ly automatic plants provided 

STURTEVANT ENGINEERING CO. LTD., SOUTHERN HOUSE, CANNON STREET, LONDON, E.C.4 

SPECIALISTS IN 

ALL TYPES O f FANS • HEATiNG AND VENTILATION . AIR. CONDITIONING • AIR FILTRATION . FUME REMOVAL . DR YING 

DUST COLLEC TING • ELECTROSTATIC PRECIPITATION • PNEUMATIC CONVEY ING • INDUSTRIAL VACUU M CLEANIN G 

CRUSHING , GRINDING , SCREENING AND SEPARATING • CHEMICAL ENGINEERING • TUHNKEY PROJECT S 
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attends three 
VON ROLL shaft kilns 

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

are secured by arrang ing the pan noduliser beside the kiln head. 
The height of the kiln is reduced and so are the costs of construction 

VON ROLL Ltd. Uraniastrasse 31133, P.O.B. 511, Zurich/Switzerland 

Photograph : Burner's platform of a VON ROLL shaft kiln 
in Western Germany 
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I. M . 

..-... INSTALLATION & MANUFACTURING CONTRACTORS LTD, - 27 CHURCH ST., WEST HARTLEPOOL. HIGH ST. , WARE, HERTS. 
HARTLEPOOL 5308. WARE 3302. 
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when using 

You can 
light up 

with 
confidence. 

PEARSON REFRACTORIES 
-confidence inspired by over 100 yea r s 
o f practical experience in the manufacture 
of re fractories , yet a lways to t he fo re in 
t he development of new ideas. 

Our technical representative wi ll be 
pleased to advise on you r prob lems . 

E. J. & J. PEARSON LIMITED 

The illustration shows a .. LOMA .. 
duplex , oil-fired FU RNACE (no 
refractories) serving .. LO ESCHE .. 
MILL engaged in grinding a mi xture 
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 pe r 
minute at a temperature of 175°F. 
after the Mill. Entrance temperature 
about 400°F, Fuel is Bunker Coil. 
MILL fed by .. LOESC HE " all­
enclosed ROTARY FEEDER. 

Also Feeders , Disc Pelletisers, Short 
and Medium Distance Pneumatic 
Conveyors . 

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

Telegrams: 
( INLAND ) CLAYCOMP LONDON SEl 
(OVERSEAS) CLAYCOMP LONDON S E 1 
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Powder, Particles or Pieces ... 
a revolutionary 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., Kirkstall Rd. Leeds S A MEMBER OF THE. 

A "CONCRETE SERIES" BOOK 

CEMENT CHEMISTS' AND WORKS MANAGERS' 
HANDBOOK 

B y "\'. W ATSON, ~. Sc. , a nd Q. L. CR ADDOCK, rvl. Sc. 

The re\' i, ions inc lude 

SECOND EDITION REVISED 
1962 

Cement Specifications of World 
b ro ugh t up to date to 196 r. 

Latest British and American methods of testing 
.-\11 the data required for the ma nufacture , che mist ry a nd test ing o [ ce me n t , which 
were given in the precedin g edi t ion, are reta ined and include 

Weigh ts a nd volumes o f slurry . Standard sieves (Briti sh a nd fore ign). 
Capacities o f t a nks a nd kiln s . l( iln data . Fan horse-power. 

Volumes, weights a nd de nsit ies o f gases. R aw mixtures. Hea t ba lance, e tc. 
23 -1 pages. N umerous Tables . 

Price 25s.; by post 26s. 3d. 5.50 dollars in Canad a a nd U.S. A. 

CONCRETE PUBLICATIONS LTD. 
60 BUCKINGHAM GATE, LONDON, S.W . I 
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NI-HARD \ grinding 
NI-HARD media 
NI-HARD 
NI-HARD 
is increasingly being used 
by manufacturers in 
all parts of the world 

in all sizes 

and MILL 
LININGS 

ALSO SUPPLIED 
IN 

WHITE 
IRON 

and more 
more 11 \urers 

C Eye manutac wearing 
~ N\EO\A have 

GR\NO\NG 
t N\-HARO f stee\. -

o 0 "'g tha hose 0 
e reahsI .. than t at greater 

ores far 
Quah I Le t us send you our 

____ --- leaflet and prices, which will show 

- how c03ts can be GROUND down to a minimum. 

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



For 

higher 

operator 

The Haver 

Packer with or 

without 

compacting for 

cement, lime , 

slag , plaster, 

etc., etc. 
THE 

Cl-:~ I ENT At\D U \l E ~ 1 r\:'-i l ' F .-\C1TRI:: 

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, BerkL 
Tel. No : Winkfield Row 2011 

B 



CD IEl\T ,\:-J)) U \IE \IAl\lTACTl 'RE 

Plants for making: 

ASBESTOS CEMENT PIPES & SHEETS 

WHITE CEMENT 

SLAG CEMENT 

PRESTRESSED CONCRETE 

RAILWAY SLEEPERS 

ASBESTOS CEMENT ENGINEEHING CO. 

P.O. BOX 31.649 Haupstra •• e 26, VADUZ, LIECHTENSTEIN, SWITZERLAND 

STEEL 
GRINDING BALLS 

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

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

Aho maleer' of fine hond·(o,.,flI tools 
for QUARRY and MINE 

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

Phone and Grams: Sheffield 24201 ,2 
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SC 267 / PS 

These figures mean 

SUSTAINED HIGH-EFFICIENCY 
DUST PRECIPITATION 

------------- ... 
CARIBBEAN CEMENT CO. JAMAICA ......... ... . .. 0.088 grains/ft 3_ 

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

A.P.C.M. LTD. BEVANS WORKS ... ... ...... 000.00.000 00.0:)) grains/ft a 

• (Stack em issions measured during official acceptance tes ts) 

O ver 70 elec tro-prec ipitato r units ha\Oe been individua lly designed 

a nd built by Lodge-Cottre ll for the cement industry throughout 

the world , thus pre\Oenting ai r pollu ti o n fro m ceI11ent kilns. 

The experience we ha ve ga ined is a t yo ur disposa l. 

LODGE-COTTRELL LTD 
George Street P ara de , Birmingham 3. 

and at Londo n, Brussels,Calcutta , Jo han nesburg, Sydney. T oron to. 

M£M~(R COMPANY 

SIM ON ENGINHRING LTD 
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You are invited to take advantage of our world­
wide experience by consulting us regarding any 
problem connected with the manufacture of 
cement. 

I '~i~jllt) j: •. iij,J§ i t] 
105, PICCADILLY, LONDON, W.l. 

Telephone: Grosvenor 4100. 
Telegrams and cables: Folasmidth London. 
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A New Cement Works In Mexico. 
TH E new clry·procc~~ Celll l'nt \\'ork s insta lled by Cemento de .-\totoniico, S.A . 
nca r .-\totonilco cl e Tula in th e State of Hida lgo, }[exico, has a productive 
capac ity of 1000 ton s per day. The sit e is in a d esolate rural a rea about 45 miles 
from :'Il cxico Cit v and 7200 ft . abo\'e sea·leyel, but is served by a main lin e of 
ra ilway . The principa l p lant (Figs. I and 2) for producing P ortl and ccmen t 
comprises Humbold t preheaters and 1\\'0 rotary kiln s fi red by oil or na tural gas. 

Fi~. I.-New Cement Works, Atotonilco, Mexico. 

n1l fI' lUltUflH n, n • • 
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F ig. 2.-Gen e r a l View of Works lookin g towards Preheater. 

E lectricity is supplied by the Mexican Light 8:. Power Co., a t 20,000 volts. The 
raw materi als are limestone and clay obtair.ed from the Company's own abunda nt 
nearby deposits; gypsum ane! iron a re are obtained from outside sources. 

Raw Materials. 
Th e li mestone, the quarry for wh ich is about i-mi le from the \I,- orks, is drill ed 

Fig. 3 .-Prirna r y Cr usher. 
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by a 6-in . Joy rotary drill . blasted , and loaded by two z!-yd. Bucyrus Erie 54B 
electrically-operated shovels into three 35-ton rear-dump Euclid diesel lorries, 
in which it is transported to the crushing plant at the quarry. The large lumps 
of limestone are discharged from the lorries into a 4z-in . McGully gyratory primary 
crusher (F£g. 3) in which they are reduced to 6-in. pieces. This product is carried 
on a belt-conveyor to a stock pile oyer a tunnel in which there are three vibratory 
feeders depositing the crushed stone on to another belt-conveyor on which it is 
carried to the secondary crusher. The feeders are automatically controlled and 
linked to the motor of the secondary crusher to ensure that the motor is always 
full y loaded. The secondary crusher is a 600-h.p . Bulldog reversible hammer­
mill working in a closed circuit with a screen, the material passing which is under 
t -in . in size and is transported to the works on a belt-conveyor 3707 ft. long. 
The works-end of the gantry housing the conveyor is seen in Fig. z. Limestone 
is supplied not only to the Atotonilco works but is transported by rail in hopper­
wagons to an associa ted works nearer Mexico City. To avoid dust when loading 
and unload ing the wagons, another screen to separate dust from the stone is 
installed at the discharge end of the conveyor from the quarry. The clean stone 
is then conveyed either to the raw materials store (Fig. 5) or to a stock-pile 
adj acent to railway tracks for load ing into the hopper-wagons. 

The clay, the pit for which is situated to the west of the works, is excavated 
by a Bucyrus Erie 38B diesel-operated shovel and is transported in lorries to the 
works where it is dumped on to a grizzly feeder to screen out over-size materia l 
which is passed to a zoo-h .p. Dixie-type non-clogging hammer-mill for reduction. 

Fig. 4.-·Materials Store in Course of ConstructiOl~ . 
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Fig. 5.-Materials Store. (Preheater in left background.) 

The iron ore and gypsum are crushed in the clay hammer-mill and then 
transport ed by belt-conveyor to the materials store. 

Materials Store. 
The materials store (Figs. 4 and 5) in which the raw materials and clinker 

are stored, is a reinforced concrete building with a multiple-shell roof. It is equipped 
with a Harnischfeger Io-ton overhead travelling grab-crane. The columns are 
at IS-ft. centres, the walls between the columns being panels curved to a radius 
of 9 ft. 4 in. ; the chord length is I Z ft . 4 in ., and the height is 45 ft . The curved 
panels are 8 in . thick and are reinforced with i-in . bars. The wall between the 
raw materials store and the adj acent mill building is fl at , and is 8 in . thick and 
reinforced with l oin. bars. The vaults of the shell roof, which are z!cin . thick 
reinforced with is -in . bars at 8-in. centres in two directions at right-angles, span 
between beams extending between the tops of opposite columns. Enough 
shuttering for four vaults was provided and was erected on tubular scaffolding. 
The concrete for two vaults was placed at the same time. While the concrete of 
these two vaults was hardening, the shutters of the two vaults concreted previously 
were removed and re-erected ready for the fl.ext placing operat ion, thus making 
th e constructional process almost continuous. 

Grinding and Blending the Raw Materials. 
The raw materials are taken from the store and are ground in a single-chamber 

Smidth mill I Z ft . 6 in . in diameter and z5 ft. long. The mill, which is driven 
through a Symetro reduction gear (Fig. 8) by a zooo-h .p . auto-synchronous 
motor, operates on closed circuit with two 16-ft. Sturtevant air separators. 
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Since the moisture in the clay is IS per cent ., even in the dry season, hot air for 
drying is always required in the system and is provided by a Todd oil-fired furnace. 
The purge from the system is cleaned in a Norblo fabric filter. The raw meal 
is pumped by a Fuller Kinyon pump to a reinforced concrete blending silo of 
900-ton capacity and equipped with Fuller Airmerge equipment for continuous 
blending. In this plant , porous panels, arranged in quadrants, are installed 
at the bottom of the silo, and compressed air is supplied to each quadrant in turn . 
The reration of the column of material above the quadrant induces rapid circula­
tion of the raw meal in the silo resulting in thorough blending, which is further 
improved by rerating each quadrant in turn . By having a silo of large capacity 
in relation to the output of the mill, the contents of the silo are virtually homo­
geneous from top to bottom in spite of the fact that the feed enters at the top. 
The blended meal can be withdrawn safely from the top of the silo at the same 
rate at which it is being fed in, l;>y allowing it to overflow into the three storage 
silos, which have a combined capacity of 7500 tons and are grouped around the 
blending silo . This method of operation avoids having to place the blending 
silo at a higher level than the storage silos to ensure gravity discharge, or having 
to instal pumps or elevators if all the silos are at the same level. The discharge 
from the storage silos is through "Airslides " into a constant-level box feeding two 
Fuller Kinyon pumps, by means of which the raw meal is either pumped to the 
kiln-feed hoppers, which are equipped with automatic level control to the pumps, 
or recirculated if necessary. 

Fi~ . 6.-Kilns and Burner Platform. 
c 
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The building housing the blenrling and grindin g plan t is seen to the right of 
the taller preheater structure in F£gs. I and 2. The roof of this building is of 
similar const ruction to that of the raw materials store. The plant for blending 
and storing the raw meal was designed and supplied by th e Fuller Company. 

The Preheaters. 
The preheaters are of the Fuller Humboldt type and are contained in. the 

multipl e-storey reinforced concrete fram ed structure, seen in Figs. I , 2 and 5, 
which is 179 ft . -I- in. high. (A description of this type of preheater, which is a lso 
installed at the Plymstock works of the Associa ted Portl and Cement Manufacturers 
Ltd ., is given in this jottrl'.a l for January I962 .) 

The found ation is unusual siFce it is com pJsecl of two inverted vaults, each 
72 ft. long, and having a radius of 23 ft. I in . and a chord of 30 ft. (This type of 
found ation, called tympani , was developed mainly for use in the soft ground of 
Mexico City.) The correc t curved profi le of the excavat ion was ensured by using 
templates and fini shing the excavat ion hy hancl. A blinding layer of concrete 
was then deposited and fini shed to th e required curve. The reinforced concrete 
vaults, which are 8 in. thick, were copstructed on this prep :tred base, and were 
then filled with rubbl e up to the underside of the ground floor of the preheater 
structure. 

The Kilns. 
The two rotary kiln s (Fig. 6), which were supplied by F. L. Smidth , have each 

Fig. 7.-Kiln Drive during Assembly. 
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IF IT 'S A QUESTION OF 

Rotary Kiln Linings 

- CONSULT STEETLEY 

... Wh o 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 'S' bricks, both 

deve loped after much 

research and practical 

experience of rotary kiln 

lining problems. 

For white cements which 

must be burn ed at high 

temperatures on chrome­

free brickwork, Steetley 

provi de a spinel bonded 

magn esite brick designed 

to withstand the most 

arduous conditio ns 

prevai ling. 

Kiln lining in progress V'Ji tll Magnesite! ::lHornc briclts 

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

All enquiries 10: 

THE 5TEETLEr REFRACTORY BRICK CO. LTD. 

Oughtlbndgc near Sheffield Tel : Oughtibridge 2311 

9/1 963 
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complete 

electrification schemes 

for the 

CEMENT INDUSTRY 

POWER GENERATION 

SWITCHGEAR 

TRANSFORMERS 

FUSEGEAR 

CONTROL GEAR 

MOTORS 

FROM PLANNING TO COM MIS SIO NING UNDER A SI NGLE CONTRACT 

~ENGLISH ELECTRIC' 
ELECTRICAL P LANT D I VISION · STAFF O R D 

The English Electric Company Limi ted, English Electric House, Strand, London, W.C.2 
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Fig. 8.-Installing Gearing for Raw Mill. 

a productive capacity of 5co tons per day and have a diameter of I 1ft. 6 in. and 
a length of I75 ft. They are of welded steel construction, without stiffening rings , 
and are carried on two tyres. Plain thrust gear with screw adjustment is provided. 
Each kiln is driven by an 88-h.p. Asea commuta tor motor; th e kiln dri ve is shown 
in course of erection in Fig. 7. The kilns are fired by oil , but a natural gas system 
is also being installed. Combustion is controlled manually, the cOI'.trol being 
based on continuous oxygen analysis. The induced draught fans run at cOP.stallt 
speed, the draught beil'.g controlled by louvre dampers operated electrica ll y from 
the kiln burner platform; the platform is seen to the right in Fig. 6. The flu e 
gases are cleaned in multiple-cyclone dust collectors, th e dust being ret lilTed to 
the system. 

The clinker is cooled in Fuller horizontal grate coolers, and tr;wsported by a 
belt-conveyor to the materia ls store. 

Grinding, Storing and Packing. 
The clinker is ground in two Smidth two-compartment tube mills, each of 10 ft . 

diameter and 31 ft . 6 in. long. They opera te in closed circuit with a 16 ft. 
Sturtevant air separa tor and are driven through a Symetro reduction gea rbox by 
a 1500 h.p. auto- synchronous motor (F ig. 9). The mill s are coold by the system, 
devised by F . L. Smidth , of inj ecting water into the second chamber, the amount 
being controlled by the temperature of the cement. The ventilating air from th e 
mill is discharged through an electrostatic precipita tor. The auxiliary equipm ent 
is ventilat ed through a Norblo fabric filt er. 
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Fig. 9.-Clinker Grinding Plant. 

The cement is conveyed to the storage silos (seen on the left in Fig. I) by a 
2-J.-in . belt-conveyor 800 ft . long, the load ing and discharge points being equipped 
with dust collectors. The silos and packing plant ace in one structure, the packing 
plant being directly under t he silos. There are six rein forced concrete silos 
having a combined capacity of 9000 tons . Each silo has a mild steel ronical 
hopper bottom discharging into " Airslides " which convey the cement to two 
four-spOilt St. Hegis pac1.,ers. Bulk loading is by gravity. 

Storage Silos. 
The silos are arranged in hvo groups of three, one on each side of a central 

section cont<!ining the packing plant . The substructure of this building houses 
the fans and blowers required for the" Airslides." The packing floor is at the 
level of the floors of railway wagons and loading is possible from each side of the 
build ing. The storey above the packing fl oor contains the conica l silo bottoms 
and provides storage space for bags. There is an elevator for bags with access 
from the rail tracks. A concrete bridge spans between the tops of the central 
silo of each group, and contains the delivery-head of the cemen t conveyor and 
the discharge chute to the" Airslides " which deliver the cement to the silos. 

Each group of three silos is supported on twelve columns and is carried on 
separate in verted shell foundations 1 2 in. thick, which are independent of the 
foundation of the central packing sec tion ; this form of construction avoids stresses 
due to unequal settlement of the ground due to non-uniform pressllres. The walls 
of the silos were const ructed wi th the lIse of cont inuously sliding shut tering. 
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Fi~. IO.-Petrol and Lubricant Stores, and Conveyor Gantry. 

Auxiliary Buildings and Works. 

In addit ion to the structures described in the foregoing, there are several other 
buildings and auxi li ary works including a railway yard with over 4 miles of track 
and a railway station. The roofs of the larger buildings are of shell construction. 
and the shuttering from these roofs was used for the roofs of the petrol and 
lubrican t stores (Fig. IO). The roof of the workshops and stores building shown 
in the foreground of Fl:g. 2 is composed of parabolic shells which are 2! in . thick 
and span 3-+ ft. 6 in . in one direction and 36 ft. in the other. The downpipes from 
the roof are inside the columns. 

Two underground fu el oil tanks, each of 6-+ ft. diameter and 18 ft . deep, are 
provided. They are of reinforced concrete construction and have domed roofs 
-+ in . thick. 

The works were planned by Cemento de b Tolteca Comp2nia de Cemento 
Portland S.A. (of which Company, Cemento de Atotonilco S.A. is a subsidiary) 
in consultation with Associated Portland Cement ;\·lanufacturers Ltc!. 
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A Cement Works in New Mexico. 
THE diagram Fig. 2) on page 28 shows t he flow sheet for the cement works 
established recently at Tijeras, Kew Mexico, by the Ideal Cement Co. The works, 
which have a productive capacity of about 350 ,ceo tons per annum, are in desert 
country on the borders of the States of ArizoJl.a apd New Mexico, U.S.A. 

The sequence of operations and the principal equipment installed are indicated 
on Fig. 2. The rotary dry-process kiln, the temperature in which may reach 
2750 deg. F ., is 375 ft. long apd is inc li r.ed i in. per foot, aT'.d is in the open ai r. 

A feature of the p lan t is the dust con trol. Some [5co,ceo was spent on 
installing efficient dust collect ing equipment. The kiln gases are fi ltered through 
a bat tery of !.280 glass fibre bags, each II! in . in d iameter and 25 ft . long. The 
p rovision of these bags, t he fab ric of which can withstand temperatures up to 
650 deg. F .. obviates the necessity to provide a tall ch imney. A tot al of thirty­
two other dust collectors are provided elsewhere in the works. In the control 
room (Fig. 3), in which is installed the electropic control panel from which the 
works are automatically operated, a sligh t posit i\'e p ressure is main taiped to 
prevent entry of dust which might adversely affect the instruments. 

Since the nearest ra il way is some 22 miles from the works, the cement is 
despatched by road either in bu lk or in bags. The three packing machipes have 
a capacit y of 36co sacks (of 9-+ lb. each) per hour. 

The storage si los, seen in the background of Fig. T, are 131 ft. high ancl com­
prise niT'.e silos and four smaller bins having a combined capacity of about 28eo 
tons . The wall s were constructed by the use of continuol!sly mo\'ing shutters. 

Fig. I.-·Ideal Cement Co. 's Works at Tijeras. 
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Fig. 3.-Control Room, Tijeras. 

E lsewhere much of the structural work is of precast cOl: crete. For example, 
t he raw materials conveyor is carried in one part over a 75-ft . span by a prestressed 
precast concrete beam, and the curved shell roofs of som e of the buildings, such 
as those seen in the foreground of F1:g. I, were precast , as were also the decOl-a­
tive wall panels and louvres. 

An Early Mexican Kiln. 

THE illustration shows a kiln said to have been installed by the Mexican Indians 
a century ago. The position is on the hill side of Tijeras Canyon, near the site of 
the Idea l Co.'s cement works described in the foregoing. It was used presumably 
for burning limestone. 
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Dependence of Hydraulic Properties of Clinker 

Compounds on the Burning Temperature and 

Crystalline Structure 

IN the process of clinker burning, the compounds such as C3A, aluminoferrites of 
various compositions, and to some extent also C2S, are formed in the temperature 
range of l250 to l 350 deg. c., and are subjected to definite structural c.hanges if 
this range is significantly exceeded. Such changes in the crystalline structure 
exert then a considerable effect on the fin al prcperties of cement. Even alite, 
which is considered as a high temperature clinker compound , is capable of under­
going essential changes in its crystal structure at ab~ut goo to l OOO deg. C., in the 
presence of, fo r example, CaS0 4 or CaF2. This overburning of Portland cement 
clinker is of a considerable interest both from the practical and theoretical points 
of view. The phenomenon was recently investigated by B UTT and TIMASH and 
some results, which are given in the fo llowing, are translated and summar­
ised from a recent number of " Tsement. " 

The starting materia ls used in the preparation of synthetic clinker compounds 
were pure calcium carbonate, amorphous silica, washed natural sands from 
several pits, various types of cristobalite, alumina and ferric oxide. Cristobalite 
was prepared by burning of pure sand at l 600 deg. c., and by burning it also in 
the presence of I per cent. NaC0 3 at l400 deg. C. 

The starting components were ground to a specific surface of 3000 sq. cm. per g. 
and then intimately mixed in the required proportion by wet-grinding in a 
porcelain laboratory mill. The resulting mixture was dried and formed into test 
prisms under a pressure of 350 kg. per sq. cm. The specimens were then burned 
in a silite furn ace lined with platinum and chrome-magneisite refractories. The 
burning temperature was varied from l200 to l700 deg. C. Mixtures with the 
composition of C2S and C3S were burned at each temperature until all the lime 
was absorbed . In the mixtures with the compositions of C3A, C6A2F, C4AF and 
C6AF 2, which were burned once only, full absorption of lime was achieved in a 
few specimens only. The furnace t emperature was increased at the rate of 
200 deg. C. per hour. The burned specimens were then rapidly quenched in air. 

After grinding the samples were tested for their physico-mechanical properties 
on l'4l-in. neat paste cubes cured in both air and water. Burned and hydrated 
specimens of clinker minerals were examined by means of microscopic, thermc­
graphic and X-ray analyses. 

The conclusions from these tests, full details of which are given in the original 
article, are as follows: 

I.- From the point of view of the initial strength, the greatest contribution 
is exerted by C3A burnt at 1400 deg. c., although high strength at later curing 
ages is shown also by specimens of CaA burnt at l500 deg. C. Similar character 
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of the hydration products of C3S samples with almost identica l free-lime content 
depends obviously on their contents of active C3A. In particular , C3A obtained 
by burning at 1500 deg. C., has a lower proportion of the active form of the 
compound in comparison with that burnt at 1400 deg. C. The cause of such 
different behaviour on burning is to be sought in the higher degree of part ial 
melting of CaA burnt at 1500 deg. C., which leads to the formation of a more 
slowly hydrating glass of the same composition. The residue of various non­
hydrated glasses, which" reinforce" the structure of the hardening mass, plays 
a positive role in the development of strength of CaA specimens burnt a t 1500 

deg. C. 
2.-Solid solutions of calcium aluminoferrites react readily with water and 

form a strong hard mass . The highest strength at all curing ages is shown by 
specimens burnt at the lower temperatures, although in the case of the high­
alumina compound (C 6A2F) the higher rate of hydration is characteristic of the 
compound itself irrespective of the temperature of its burning. 

The cause of a reduction in the hydraulic activity of aluminoferrites of various 
chemical compJsitions as a fun ction of increasing burning temperature depends 
on a reduction in the proportion of the active part of the compound because of 
the formation of a glassy phase in the system. This conclusion is confirmed by 
X-ray analysis as we ll as by thermographic results obtained in studies of hydrated 
mineral samples. It was found that the value of the endothermic effec t of calcium 
hydroaluminates decomposition diminishes in all cases with increasing burning 
temperature. 

The sequence of the relat ive reduction in strength of specimens prepared with 
aluminoferrites of various compJsitions is as follows: C4AF > C6AF 2 > C6A~F > C3A. 
This order of decompJsition applies to all curing ages for samples prepared at all 
test temp2ratures. 

The general deductions from the foregoing arc as follows. 
(a) The form and d imensions of the cryst als of clinker compounds are deter­

mined by the duration and temperature of burning, character of the furnace 
atmosphere, and the method of clinker cooling. The determining role in the 
development of crystal structure of clinker compounds is played by the structure 
of the acid components of the raw meal (Si02, AI20 a and Fe20 a). Tests showed 
that the form and structure of C2S crystals depends entirely on the structure of 
the grains of Si02 , b~cause of which, the resulting structure of C2S will depend on 
the type of sand used as a component of the raw meal. 

The structure of C3S crystals depends, in its turn , on that of the grains of C2S. 
Although CaO enters into both compounds, it s introduction in an add itional 
quanti ty in to the structure of CaS brings about no change in the structure of belite 
crystals. Consequently, the greater the structural differences in C2S crystals, the 
greater the difference to be expect ed in the structure of C'IS formed from it. 

The crystals of C:1A and calcium aluminoferrites have also structures reflecting 
those of AI20 3 and F e20 3 although the differences as seen under a microscope are 
not very pronounced because of the high density of the above compounds. 
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(b ) Hydraulic activity of clinker compounds depends on the structure of their 
crystal lattices . The maximum hydraulic activity of each compound is developed 
at definit e crystal lattice parameters. A departure from the optimum burning 
conditions of a given compound has a negative effect on its capacity for hydration 
and strength development. The optimum burning temperatures for the individual 
clinker compounds (from the point of view of their hydraulic activity) are as 
follows: for C3S, 1500 deg. c.; for C2S, 1500 to 1600 deg. c.; for C6A2F , 1200 deg. c.; 
for C4AF , 1200 deg. c.; for C6AF 2 , 1 2 0 0 deg. C.; and for C3A, 1400 deg. C. 

Consequently, an increase of clinker burning temperature to 1700 to 1800 deg. C. 
should not be regarded as desirable from the point of view of reaching full hydraulic 
capacity of all the clinker compounds. Overburning of clinker leads to an increase 
in the density of the crystal lattices of the constituent compounds and a more 
uniform d istribution in them of the entrapped impurity atoms. This, in turn, 
neutralises the previously unsaturated electrical bonds in the crystal lattice and 
can even lead to the formation of a new chemical compound of the alite t ype. 
All such factors tend to diminish the hydraulic activity of the resultant clinker. 

(c) Results of the investigations concerning the retardation of the conversion 
of f3-C2S into the y-form by means of crystallo-chemical (addition of B20 ,), 
CaNaP0 4 , Na 20 , AlP3 and Fe2Si0 4 ) and physical (development of films of 
solidified melts) measures showed that the physical method of f3-C2S stabilisa tion 
is effective only to the period of clinker grinding. After grinding, the f3-C2S 
crystals st abilised in this way are rapidly transformed into y-C2S because the 
p rotecti ve film of the solidified melt is destroyed during grinding. Crystallo­
chemical st abilisation of belite under conditions in cement works depends on the 
usually accidental presence of certain impurities and therefore the method is only 
partly successful. Consequently, industrial cements oft en contain considerable 
quantities of hydraulically inactive y-C2S because the raw meals used in their 
manufacture are oft en devoid of suitable stabiliser compounds. 

If f3-C2S is only partly stabilised (when the stabilising actions are presen t in 
the raw meal at low concentrations only), the belite crystals formed may initially 
preserve thr ir identity but within a period of ten to thirt y days they, too, are 
converted into the inactive y-form. A cement of this kind shows a rate of strength 
development slower than usual during that time and , in some cases , the fin al 
strength may even be appreciably reduced . If a grain of C2S surrounded by a 
protective film of a solidified glassy melt remains as such even after grinding, its 
t ransformation into the inactive y-form occurs after the protective film is dissolved 
away on contact with hydrating water and , for this reason, the polymorphism of 
dicalcium silicate can, under certain conditions, be one of the factors responsible 
for strength reduction of hydrating cements. 
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The Cement Industry in European 
Trade Areas 

I N a comprehensive study of the building industry in Great Britain , entitled 
"The Builder Survey : The Building IndustrY-I962 onward," (published 
by " The Builder" Ltd., London; price £7 7S.), considerable attention is given to 
the cement industry especially as regards the present European Common Market 
(E.C. M.) and E uropean Free Trade Area (E.F.T .A.). The following is abstracted 
by permission from the Survey. 

Table f shows trends in the production of cement in various E. C. M. and 
E.F.T.A. countries during recent years. Production has increased more steeply 
in the E. C. M. and the remainder of the E .F.T.A. than in the United Kingdom 
(U .K. ). During the period 1954 to 1960, production in the E.C. M. countries 
expanded by 57 per cent . and in the E.F.T.A. countries (other than the U. K.) by 
40 per cent., but production in U. K. expanded only by II per cent . 

Trends in the consumption of cement in the major European countries are 
given in T able II . (Tables f and II are given on page 35.) 

Figures for Italy (E.C.M.) and Switzerland (E.F.T.A.) are not available, 
although the trend of consumption of these countries is probably not materially 
different from that of production (Table f) . The rise in consumption of cement 
has been particularly marked in the case of West Germany (over 60 per cen t . 
increase during the period 1954 to I960), France (about 70 per cent .) and Austria 
(76 per cent .). Consumption in West Germany and France stood respectively at 
24'4 mill ion tons and 15 million tons in I 960 compared with I2'4 million for 
U.K, Other countries in Europe showed a less steep rise in consumption in the 
period ; in U, K. the rise was 20 per cent. , one of the slowest rates of growth of 
any European country, 

The per capita consumption of cement in the countries shown in Table II was as 
follows for the years I 954 and 1960: 

Increase in 

I 954 1960 p er capita 
Country (tons p er (tons p er consumption 

capita) capita) (per cent ,) 
Belgium 0'32 0'34 6 
F rance , , 0'20 0'33 65 
Netherlands 0'20 0'28 40 
West Germany 0'30 0'46 54 
Austria 0'23 0'40 74 
Denmark 0'23 0'26 I3 
Finland, , o'I9 0'29 52 
Norway , , 0'27 o'3 I 14 
Portugal 0'07 0'12 72 
Sweden 0'30 0'35 16 
U,K. 0'20 0'24 20 
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DON'T LET REFRACTORIES PROBLEMS GET YOU DOWN 

\. 

Not much point in sitting there with a load on ,'o ur mind. 
Turn the problem of selecti on of refractories O\'e r to 
Conset t I ron Compan y Li mited, 
j n all p robab ilitv we ha ve alread,' met- and so lved- yo ur 
pa rticu lar di ffic ult" , [ f nor, then nearh' a centun' of 
manufacturin g e"pe rience and resea rch b,' Con sett 
arc at ,'our sen ' ice , 
G et on to Conse tt and rela", knowing that your problem 
is in the right ha nds. 

CONSETT IRON COMPANY 
LIMITED 

CONSETT . COUNTY DURHAM . T elep hone: Consett 341 . T elegrams : Steel 
Consett T elex. T elex: 53172, 
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NOW AVAILABLE 

CONCRETE YEAR BOOK 
1963 

HANDBOOK - DIRECTORY - CATALOGUE 

1368 pages 

Price 155. By post 175. 6d. 

CONCRETE PUBLICATIONS LTD. 
60 BUCKINGHAM GATE, 

LONDON, S.W.1. 

WORLD CEMENT DIRECTORY 

An International Directory of the Cement Industry 

P ublish ed by Cembureau (The Swedi sh Cement Sta ti st ical Associa tion ). 

THE data. which a re up to date to the beginning o f [960. a re presented in 152 pages of 
tables a nd 3I maps giving the size. location a nd ownership o f cement works in about 
a hundred cou ntries. Includes the na mes a nd addresses of the operating companies 
a nd of their works, the number a nd type o f ki lns, the method o f ma nufacture, the 
capacity of the k ilns, t he capacity for t he produc tion o f clinker and cement, the 
types a nd trade na mes of the cements manufactured , a nd in some cases the number 
of workers. 

The Di rectory is indi spensible to makers o f cement . suppliers to the cement industry, 
exporters of cement and concret e product s, librari es a nd statistical au thorities, and 
planning organisations. 

Price 755. By post 775 . 3d. 

Copies of the Directory are obta inable from 

CONCRETE PUBLICATIONS LTD. 
60 BUCKINGHAM GATE, LONDON , S.W.I 
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TABLE l.-PRODUCTION OF CEMENT: 1954 TO 1<)60 (M ILLION TONS)* 

E .C.\l. 
Belgium 
France 
ltalv 
)i t therlands 
\ \ 'est Germany 

Tota l 

Judex 

E.F.T.A·t 
Austria 
Denma rk 
Finland 
:\Of\\'a\' 

Portug'al 
Sweden 
Switzerland 

Total 

4'5 4. 8 4. 8 4'9 4'3 4 '4 4'4 
9'6 10·8 12'5 13'9 14'7 15"2 15"3 
8·8 10' 7 II'3 II '9 12·6 14'1 15"6 
/'0 1'1 1'3 1'3 1'4 1·6 1·8 

15"6 18'2 18 '9 18·8 19'4 22'9 24'9 

I~I~~I~~~--I~ 

~l~--;;-'~~I~~ 
1·6 I 1'9 1'9 2'1 2'2 2'4 2·8 
1'2 I 1'3 1' 2 1'2 1'1 1'4 1"4 
1'1 1'0 1'0 0'<) 0'9 T'2 I' 3 

n n nj 1i n UI{!I 
1--;:S1~1~1~~I~I~ 

lndex ! -;-~-0-1~--J1-I--1-1I-4--~1 129 -1-;-:;-

Tota l E.C.M. plus E.F.T.A· I-:;;;-I~----;;;l~ ~I--;:Sl--:;;:; 
Index .. . . 100 1 1I4 121 I 126 128 1 144 1_ :54 

U nitedl~~~~dom :: I I~~'O I I~:'5 1 1~; ' 8 i I~~'O I ~~'7 1 I~~'6 1 I :~'3 

T .\BLE 1 1.-Co"su~IPTl O:-J OF CDI£:-J T: 1954 TO 1960 (M ILLI ON TONS)* 

Belgium 
France 
:\etherlands 
\\"est Germany 

E.F.T. .l.. 
Austria 
Denmark 
Fin la nd 
:\orwa v 
Portug'al 
S\\'eden 2 ' 2 

3 ' 2 
11 ·8 

2·6 
28'4 

2'2 

2'1 
1'0 
0'9 
1'0 
0'<) 

0'9 
1'0 
1'0 
1'0 
2'3 

(3'2) 
(15"0) 

2'9 
22'2 

2' 4 
1'2 
I' [ 

l' J 

1'0 
2·6 I 

(3 ' 1) 
(/5 '0) 

3 '2 
24 "4 

2·8 
r'2 

1'3 
I ·r 
1'1 
2·6 

--------------- ---------- - - ------
United Eingdom JO'3 I ro'7 I II'3 I 10·6 I 10'5 I II '5 I 12'4 

'Figures in brackets are estimates. 
t E,:;'cluding U.i<. but including Finland (an associate member of the E.F.T.A.). 
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It can be seen from this analysis that the use Gf cement is very intensive 
in West Germany, Austria , Sweden and Belgium. Consumption has also increased 
r ~ pidly in France. Per capita consumption of cement in the U.K. was the lowest 
( f any European country shown in 1960, except Portugal, reflecting to some extent 
it ;s st ated , the popularity of structural steel over the past 10 years and the lower 
p~ ic e of st eel in Britain compared with other European countries (a lthough this 
situation is now changing rapidly) . 

Between 1954 and 1960 the percentage increase in the wholesale price cf cement 
in certain European countries was as follows: 

France 25 p er cent.; Norway 14; U.K. II; Switzerland 9; Austria 8; Netherlands 
6; Denmark 5; Finland 2; and 'vVest Germany 2. 

The price of cement in Portugal was held stable during this period, while in 
Italy there was a fall of II per cent. 

Of the countries in the E.C. M. , Belgium , France and Germany are net exporters 
of cement , and Netherlands and Italy net importers. Tn the E .F.T.A., Denmark , 
Sweden and the U.K. are net exp :Jrters. 

During the period 1954 to 1960, there was a steady decline in U.K. eXP Jrt s 
from 1·8 million tens to I million tons. Export s from the e ther major Eurcpean 
producers also fell during this period. 

The difficulty Gf selling to Europe is said by British manufacturer;; t o be due 
to high prices caused by the high cost of fuel in this country . 

The Cement Industry in Eire. 

CEMENT Ltd. , of Eire, are considering plans for increasing the company's productive 
capacity from 750,000 tons to at least 900,oco tons a year. The increase has been 
necessitated by a bigger demand for cement on the home and ex port markets. 
A decision on whether the expansion would t ake place at th e Limerick \yorks, or 
whether a new works would be built in the north-west , has ye t to be t aken . 
The rated capacity of the two cement works at Drogheda and Limerick has 
increased from 225,000 tons in 1936, when the Company was started , to the 
present amount of 750,000 tons. Under the Cement Amendment Act , 1962 , the 
ban on the importation of cem~nt was revoked and , at the request of the Company, 
provision was made for the imposition of a customs duty of 30 p er cent. (full ) 
and 20 per cent. (preferential\. 

Cement Ltd ., are to build, at their own cost, a berthing dock at Conigar, 
Mungret, near Limerick. Th e Limerick H arbour Commissioners will receive the 
same berthing fees as are paid for usipg the existi ng quays at Limerick. Cement 
Ltd., intend to import 200,oon tons of coal, 90,0(0 tons of oil, and 35,000 tons of 
gypsum a year. This will be the first time that gypsum would be imported to 
the works at Limerick. i They expect to export large quantities of cement 
yearly. Raw materials at the Drogheda works may be exhausted in a few years 
and then all cement exports would be from th e Limerick works. 
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IN MORE THAN FIFTY YEARS 

as manufacturers of electric motor control gear, 

Allen West & Co Ltd have developed a 

specialist 'know-how', backed by intensive 

programmes of tl':sting and research . 

For off industrial, traction, and marine applications, 

the acknowledged symbol of service and reliability is ~ALLENWEST 

ALLEN WEST & CO L TO BRIGHTON ENGLAND· Telephone: Br ighton 66666 . Teleg rams : Control . Brighton 
Engineers and Manufacturers o( Electric Moror Conuol Gear and Switchgear 

SUBSIDIARY CO MP A NI ES IN CANADA, SOUT H AfR I CA AND RHODES IA . AGENC IE S THROUG H OUT T H E WORLD 
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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 

l~i;{U 
the request form to 
gain all the 
information you 
require. 

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

I To BRITISH' REMA ' MANUFACTURING CO. LTD. I 
O NE INDUSTRY ROAD , SHEFFIELD 9 

I Please post data on . , Brit ish Rema Dryers " to:- I 
I I I N ame ... . ... ... ....... . .................. ............. I 
I Posi tion .......•• . I 
I Firm ... ..... . .... . .. .. .. •........• .. I 

l~dress~·=·=·=·::.: .. ~:.:.: .. =·=·=·~1 
BRITISH 'REMA' MANUFACTURING CO. LTD., 

A Su bsi diary 01 EDGAR ALLEN & CO. LTD. 

ONE INDUSTRY ROAD, SHEFFIELD' 

Telephone : 42721 /2 

Review of 

PORTLAND CEMENT 
STANDARDS 

OF THE WORLD 

Published in English 

by 

CEMBUREAU 
(S W E DEN) 

Data brought up to date (with 
revisions ) to June . 1961. 

Specified requ irements of foriy-two 
coun tries . 

Chem ical and physical requirements. 

Strengths. 

Tests. 
Essentia l \\'ork o f reference for manu­

factu rers and exporters of cement, 
cement chem ists, and contractors 
with overseas projects. 

9 6 pages . 

Price 25s .; b y pos t 25s . 9d . 

Dis t r ibute d in Britis h I s les 

by 

CONCRETE P U BLICATIONS LTD. 

60. B UC KI NG H AM GATE. LON DON. S .W . I. 
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Recent Technical Publications. 
THE followin g publications dealing with cement, ce ment manufacture, and ancillary 
subjects were issued during I 96I/62, 
.. Cement Chemistry and Physics for Civil Engineers ." By W, Czernin, 

(London: Crosby Lockwood & Son Ltd, 1962, Price 2SS,) 

The author of this slim volume! which is a transla tion of the origina l German 
book, is Director of the Cement l~ esearch Institute of the Austrian Cement 
Makers' F ederation , Although cement chemistry is generally presented as an 
abstruse subj ect, he has produced a readable tex t illustra ted by clear diagrams, 
The book does not seem to have suffered in translation, although what minor 
defects there are may be a ttributed to the translator, who uses such terms as 
" temperature figures" for " temperatures ", and " aluminous" where" high­
alumina" is meant. 

The author sta tes tha t the chemistry of cement is a closed book to the builder, 
engineer, reinforced concrete designer, concrete technologist and tester of 
materials, and his aim to help to bridge the gap is well achieved , He assumes 
the reader to have no more knowledge of chemistry and physics than might be 
retained by him from his schooldays, but he is expected to have some famili arity 
with the p ractical characteri tics of cement as used,in build ing and some knowledge 
of sta ndard methods of testi ng , The contents deal successively with the con-

. stituents of cement ; hydraulic limes (the inclusion of which would not be expected 
from the title of t he book); the manufacture, chemica l composition, hydra tion, 
setting, hardening, mechanical strength tes ts, volume changes, hea t of hydration , 
a nd other factors relating to P ortland cement ; slag, pozzolanic, high-a lumina and 
other sp ~c i a l cements; and COJ1.c rete admixtures , The sec tion on manufacture 
deals ma inly with the wet process; th e d ry process is mentioned but briefl y and 
there is no mention of vert ica l kilns, 
" Chemistry of Cement." Proceed ings of the Fourth fnterJ1.a tiona l Symposium 
on the Chemistry of Cemen t held in \" 'ashington D,C" in Oc tober 1950, (Pub­
li shed in 1962 by the U.s.A, !\a tional Bureau of Standards , \ '01. I: 570 pages, 
price 5'75 dollars, VoL If: S6-{, p ages, price 5'50 doll ars. Postage is 25 per cen t. 
ex tra to countries outside the C.S,A.), 

\ 'olum e I contains the texts of the two addresses presen ted at th e opening 
session: " Some Problems Assoc iated with the Growth of Sciep.ce," by Dr. \\ 'allace 
R , Brode, and " Cement Research: Ret rospect and Prospect," by Dr. F . M, Lea. 
Also contained in Volume r are the tex ts o f the p ap ers presented at three technical 
sessions dea ling with the chemistry of clinker ; the chemi: try of hydration of 
cement compounds, and the chemistry of hyd ration of P ortl and cement. Th e 
technical communications incl ude the principal and supplementary papers, and 
the d iscussions of these pap~rs, 

\ 'olume If con tains the tex ts of papers deli\'ered at the remaining sessions 
and dea l with the properties of cement paste and concrete, destructi\'e processes 
in concrete, chemical add it ions apd ad mixtures, and special cements , 
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The papers were presented in condensed form at the Symposium , but they 
and the discussions are given in full in the" Proceedings. " 
"Review of the Fourteenth General Meeting of the .Japan Cement 
Engineering Association. " (Published in Tokyo by the Association). 

This book contains the synopses of the ten reports and seventy-seven of the 
papers read at the meeting held in Tokyo in May I960. The reports include 
those of the committees dealing separately with standard specifications, concrete, 
volume change, chemical analysis, heat of hydration , finene"s, crushing and grind­
ing. Some of the subjects of the papers are as follows. 

CHEMISTRY OF POHTLAt\D CEMEN T.- Lower ca lcium silicates. Inversion of the 
crystal form of dicalcium silicate. Manganese. Uniformity of chemical composi­
tion of raw mixture and clinker. Actions of calcium lignosulphate. Quantitative 
analysis for calcium hydroxide. Effect of adsorption of calcium lignosulphate. 

SETTIxG.- False set caused by dehydrated gypsum . Effec t of phosphates. 
Studies of the properties of hardened cement paste. Effect of different forms of 
calcium sulphate. Gypsum and calcium sulphite. Shrinkage. 

F INENESs.- Nitrogen adsorption methods. 
R Aw MIXTURE.- Mixing in gypsum. Control of water content by radioisotopes. 
M.-\ l\cF.-\cTuRE.- Grinding research. Gayco separators. Disk granulators. 

Sampling exhaust gases from dry-process kilns. Inclined and horizontal coolers. 
Over-grinding. 

SLAG CEM ExTs.-H eat of hydration. E ffect of gypsum. Concrete. Physica l 
properties. Dam construction. Improving defects. 

Other papers dealt with cements suitable for special purposes, cement mortars, 
air entrainment , autogenous healing, strengths of mortars and·concretes, lightweight 
aggregates, latex-cement mortars, bond , pres tressed concrete, effect of heat , and 
similar subjects. 

Lime-hydrating Plant". 
Fluost atic Ltd . announced recently that they have acquired the world rights 

for manufacture of the Knibbs Lime Hydrating System. Hitherto these rights 
have been restricted to individual firms operating in defined areas and the granting 
of world rights to a single Company is to ensure uniformity of design and t o 
promote development of the process. 

The Company states that whilst continuing to serve the home market, 
particular attention will be paid to developing overseas markets for lime-hydrating 
plant and their fluidised-bed equipment. 
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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 '34[ ' 
Dololllite bricks. Equivalent life to 

magnesia based bricks has been established. 
These bricks quickly develop and retain a 
protective clinker coating. L ower thermal con­
ductivity values give a reduction in shell 
temperatures, and as a result the heat losses of 
linings made from these new bricks are much 
lower than with magnesite. Greater 
th erma l effic ie ncy, promoted 
by lower conductivity, makes 
G R '34 1' a more eco nomical 
proposition. 
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