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DING 
CRETOIDS 

WILL GIVE YOU 
TKE FINENESS 
YOU REQUIRE 

BUT DON'T WASTE THEM BY POOR INITIAL GRINDING 

START PROPERLY-with good quality 

FORGED STEEL BALLS 

T rue to shape Without flats 

• Don't just ask for" grinding balls ", .. carbon balls" 
or .. carbon-chrome balls". 

• Always buy prime quality FORGED STEEL BALLS 
to a GUARANTEED SPECIFICATION, properly 
hardened and tempered. 

• Be guided by PROVED SUCCESS with PRIME 
FORGED BALLS! 

LET US QUOTE YOU FOR THE RIGHT TYPE FOR YOUR NEEDS 

HELIPEES LTD, ' . PREMIER WORKS, GLOUCESTER . 
Telephone: Gloucester 24051 Telegrams: Holpebs Gloucest& 
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Vickers House. Mdlbank 

Ma~in~t~e MACHINfRY t~atma~est~e CfMfNT t~atma~esPROGR[SS 

Vickers Cement Division make machinery that makes cement. 
World demand for Portland cement increases yearly. Vickers help 
tomeetthedemand bydesign and erection of new plant and the mod
ernisation or extension of existing plant for manufacture of cement
a basic raw material of progress essential to a growing economy. 

y •••••.• cement-ma~in~ ~Iant 
Complete Wet or Dry Process Plants : Grinding Mills· Kilns· Ancillary Equipment 

Vickers Lim ited Engineeflng Group Cement M"hinery Division Sa los Office Vickers House Mil lbank Tower Millbank London SWl 
I ....... 
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engineers 

advise you 

to choose 

The correct kiln 

L o ng ki l n for wet and dry process 

for every raw material 
LEPOL ki l n with preheate r for granulated a nd small -size material 

POLYSIUS GMBH 
4723 Neubeckum , 
W est Germany. 
Telefon : (02525) 711 
Tctegramme : Potys ius N eubcc:-ku m 
Telex : 0892 893 

POL YSIUS L TO . 
L ondon R oad, 
A scot, Berks. 
T elephone : Winkf:eld Row 2011 
Cables : Polysius Ascot 
Telex : 84 102 

POLYSIUS S.A .R .L . 
13 R u e A uber, 
Paris I X e ( F r a n k reic h ) ,F rance 
T et : Paris-Richelieu 87 .. 9 
Tclcg rammes : Polysius Paris 
Telex : 21602 
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FOR BALL AND 
TUBE MILLS 

IN HIGH 
CARBON 
OR CHROME 
STEEL 
from 

1" - 6" Diameter 

CENTRAL HAMMER WORKS, ACRES HILL LANE, POOLE ROAD, 
DARNALL, SHEFFIELD 9. Tel : Sheffi eld 4966314 Grams : 4966314 

DESIGNED TO GRIND FASTER . 
LAST LONGER. NEVER BREAK. 
NEVER LOSE SHAPE . 
ALL HAND FORGED. 

ALSO FINE HAND 
FORGED TOOLS FOR 
QUARRY AND MINE. 

"LOMA" FURNACE 
The illustration shows a .. LOMA " 
duplex, oi l-fired FURNACE (no 
refractories) serving .. LOESCHE .. 
MILL engaged in gr indi ng a mixture 
o f I imestone , anthracite and coke at 
the rate of 35 tons per hour with an 
average moisture of 4 0

0 an d a maxi
mum of 7 ~0 . 32,000 cu. ft . of air per 
minute at a te mperature of 17sc F. 
after the Mill. Entrance temperature 
about 400°F. Fuel is Bunker Coil. 
MILL fed by .. LOESCHE " all
enclosed ROTAR Y FEEDER . 

Al so Feeders, Disc Pe ll etisers , 

Pne umatic Conveyors , 

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

Telegrams: 
( INLAND) CLAYCOMP LONDON , S E 1 
(OVERSEAS) CLAYCOMP LONDON S E 1 
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An 'ENGLISH ELECTRIC' 250 h.p. 735 r.p.m. d.c. motor driv
ing the rotary kiln at the Rhoose W orks of the A berthaw and 
Bri stol Chann el Portland Cement Company Ltd. , Glamorgan. 
A 300 h.p. motor generator set and 57 motors tota ll ing 2,366 h.p. 
were also supplied und er this contract. 

For industrial drives or complete electri
fication schemes for the cement indus
try, contact 

TRANSFORMERS 

SWITCHGEAR 

FUSEGEAR 

CONTROL GEAR 

MOTORS 

POWER 
GENERATION 

~EN(;LISH ELECTRIC' ELECTRICAL MACHINES 
DIVISION, STAFFORD 

The English Electric Company Lim ited, English El ect ric House, Strand, London, W .C.2. EM.SO 

\ 
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CONTINENTAL ENGINEERING CO. LTD. 

London Road , Ascol , Berks .. Tel. No : Winkfield Row 2011 
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AilE/me as mll7/HaJ1 
ag eemBhf If,g{JI/, 

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

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

Telephone: Grosvenor 4100 Telegrams and cables: Folasmidth London 
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A New Cement Works in Ethiopia. 
CONTRIB UTED BY K . C. B ARRELL, M.A., M.T. Mech. E. 

THE new cement works of the Ethiopian Cement Corporation (Share Company ) 
at Addis Ababa started production last autumn, and has an annual productive 
capacity of 60,000 tons of ordinary Portland cement and 10,000 tons of pozzo
lanic cement. The ceml"nt is made from limestone and either clay or " scnria " 
(a local form of tufa) in a rotary oil-fired kiln opera ting on the Humboldt process. 

The site of the works, which is a t a level of 7,5JO ft . above sea-levl"l on the 
outskirts of Addis Ababa and has connections to the main road and railway to 
Djibouti , is near the centre of the area of demand a t Addis Ababa where labour, 
electric power and many amenities are available. For these reasons this site 
was selected in preference to one adj acent to the nearest source of suitable lime
stone which is some 50 miles away in a remote and inaccessible area. There is 
direct railway connection from the new works to the Corporation 's older works 
a bout 200 miles away at Dire Dawa. General views of the works are shown in 
F igs. r a, b, and c on pages 84 and 85. 

Ra w Materials. 
The limestone quarry is on the bank of the lVIugher l~i\'er about 50 mile., 

north of Addis Ababa, and to reach it , a road I4 miles long had to be bl1ilt from 
the nearest m ain road. The river runs in the bottom of a deep valley. The only 
access by road from the top is a rough and precipitous track which is impassable 
in the wet season. There fore a spectacular twin-cable ropeway has been installed 
for the transporta tion of crushed stone, stores ar'.d personnel. The ropeway, a view 
from one of the buckets of which is shown in F ig. 2, is about 6 miles long and 
rises 3 ,000 ft. to the roadway at the crest alongside the valley . The journey takes 
about 50 minutes. 

The stone is a high-carbonate white limestone, which, while the quarry is 
being opened, is drilled on the face with pneumatic hand-drills, shot-fired , and 

B 
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(b) 
Continued 

from 

Ca) 

(a) 

SEI'TEMIlEIl , 100.5 

Fig. t.- General Views of Works of Ethiopian Cement Corporation. 

barred down by hand. When the face has been sufficiently developed, the shot 
holes will be drilled by machine from the top. The stone is loaded hy an electrically
operated shovel, having a r·3-cu. m. bucket, into diesel dumpers holding 4 cU.m. 
Four dumpers in service normally suffice to transport the required amount of 
material to the crushing plant which is at the loading station of the rcpeway a 
few hundred yards distant . The stone as tipped from the dumpers into the crusher 
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feed-chute has a maximum size of 7co mm . It is discharged by an apron-feeder 
into the twin-rotor hammer-cru!'her which reduces it in one stage to the size 
required for the mills. The crushed stone is taken by an inclined belt-conveyor 
to two storage bunkers from the bottoms of which it is discharged into the rope
way buckets. Each bucket has a capacity of 0'4 ton. At the unloading station 
at the head of the valley, the buckets are emptied either into hoppers or on to a 
stock-pile , from which the stone is loaded into lorries with trailers for transport 
to the works. A lorry and its trai ler have a combined capacity of 20 tons; both 
vehicles are of the tipping typ=, and in Fig. ra some are seen parked at the works. 

The electricity for operating the quarry and ropeway is generated at 380 volts 
50 cycles 3-phase at the quarry by a pair of Deutz diesel engines and generator of 
380-kw capacity. The supply for the motors driving the rope way, which are 
installed at the unloading station 6 miles away, and for the shovel in the quarry 
is transformed up to 15 ,000 volts for transmission and stepped down again at 
each site . There are small auxiliary generators for electricity for lighting. 

The quarries for the clay and scoria are situated only a few miles from the 
works. The materia ls are dug and loaded by a }-cu. m . diesel-operated shovel into 
lorries for transport to the works, where they are crushed and delivered to the main 
material store . 

Fi~. Ie. 
Continued from (b) 
(See facing page .) 

This store, which contains the stocks of limestone, clay, scoria, clinker and 
gypsum, is served by an overhead crane by means of which the materials are 
distributed from their points of reception to their respective storage areas, or to 
the hoppers of the grinding mills. The part of the store in which the limestone is 
stored is seen in Fig. 3. 



PAm: 8G CEMENT Ar\D LIME MANUFACTlJRE 

Raw-Meal Preparation. 
The raw mill and the cement mill are housed in one building ablltting on to the 

main store, the feed hoppers of the mills being so placed that they can be charged 
by the crane in the store. 

The raw mill is 2·6 m. in diameter and 5'7 m. long, and is driven by a 70o-h.P. 
6ooo-volt motor through a reduction gear-box and girth-gear. It operates on 
closed circuit with a classifier, hot gases for drying being provided, when necessary, 
by an oil-fired furnace . The raw-meal is taken by " Airslides .. and elevators to a 
Fuller quadrant blending equipment, the finished meal being stored in two steel 
silos (Fig. 4). The finished meal is transferred by " Airslides .. and elevators to a 
Schenck constant-weight kiln feeder. 

Burning and Cooling. 
The burning and cooling plant comprises a rotary kiln, a four-stage Humboldt 

preheater and a 425-Fuller inclined-grate cooler. 
The kiln, which is 34 m. long and 2·6 m. in diameter, has a welded steel shell 

and is carried on two tyres. It is fired with heavy oil through a spill-burner. 
Fig. 5 shows the kiln, looking from the feed-end . The kiln is driven by a com
mutator motor and there is an auxiliary diesel engine for use in case of failure of 
electric power. The flue-gases are cleaned in a plate-type electrostatic precipitator, 
which is seen on the left in Fig. 4-

The clinker is transported from the cooler to the mam store by a drag-link 
conveyor. 

Fi~. 2. 
Overhead 
Ropeway 

from 
Quarry. 
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Fig. 3. 
Raw Materials 

Store. 

Grinding, Storage, Packing and Loading. 

The layout of the grinding, storage and despatching part of the works is shown 
III Fig. la. The clinker-grinding mill is located with the raw mill in a building 
which can be identified in Fig. I a by the two vent stacks projecting above the roof; 
these vents are for discharging th e mill reek from the filters. The cement mill is 
similar to the raw mill except that it has a diameter of only 2'4 m. The feed to both 
mills is by mean~ of manually-controlled table-feeders, and the purge from the cir
culating-air systems is cleaned in automatic" circular" bag filters, using cold 
scavenging air. Th':! 600c-volt control gear, the motors, gears and mills are all 
situated in the same building, without partitions. 

The cement is conveyed to the storage silos by " Airslides" and elevators. 

Fi~. 4 . 
Silos 

for 
Storage 

of 
Raw Meal. 



Fig. 5. 
The Kiln 
Viewed 

from. 
Feed End. 
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There are six silos disposed in two lines of three on each side of a chamber housing 
the elevator, extractors and blowers, and the conveyor transferring the cement 
to the packing plant. The silos are of steel and are mounted on concrete bases, a 
form of construction common to all the other silos. 

The packing building is seen to the left of the silos in Fig. Ia . In front of this 
building is the store for bagged cement and the like, and loading bays for road and 
railway. Cement being delivered from the silos is elevated, screened on a vibrating 
screen, and packed, by means of a four-spout packing machine, in so-kg. paper 
bags. A reversible conveyor delivers the bags either to the road or railway loading 
bays, where they are loaded by barrows onto the lorries or into the railway wagons. 

General. 

Gyp3um is obtained in Ethiopia and is brought by railway to the works, 
where it is crushed before being deposited in the main store. 

The fuel oil is delivered in railway tank-wagons from which it is pumped to the 
storage tank seen in the foreground of Figs. I a and b. 

E lectricity is supplied by the Ethiopian Electric Light & Power Authority 
at 15,000 volts So cycles 3 phase by an overhead line terminating in an under
ground cable at the substation in the works. At the substation, which is seen in 
Fig. rb just behind the oil tank, it is transformed down to 6000 volts for the mill 
motors, to 380 volts for the other power requirements, and 220 volts for lighting. 
The high-tension control cubicles are seen on the right in Fig. 6 and the low-tension 
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Fig. 6.- Electrical Control Cubicles. 

cubicles are on the left. Automatic power-factor correctors are installed which are 
capable of maintaining the overall works power-factor at a value approaching 
unity. 

The works is well provided with ancillary buildings such as workshops, labora
tory, administration offices and first-aid room, which are to be seen in Fig. Ie. 

The plant was designed by Messrs. Ingra of Zagreb, which firm supplied and 
erected the mechanical and electrical equipment with the exception of the Hum
boldt preheater, the Fuller cooler and quadrant blending plant, certain electric 
motors and similar items. The ropeway was supplied by Messrs. Badoni of Lecco, 
Italy. The construction of the building and civil engineering work was carrieo 
out by the Ethiopian Cement Corporation with the assistance of local contractors. 

Cement Works in Australia. 

Western Australia.-The second unit of the Rugby Portland Cement Co.'s 
works in Western Australia, which began production in the summer of 1964, 
more than doubled the productive capacity of the works. 

Tasmania.-A complete Humboldt dry-process plant is to be installed by 
Messrs. Humphreys & Glasgow Ltd., at the Railton works of the Goliath Port
land Cement Co., Ltd. The annual production of the new plant will be 300,000 

tons. 
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Correlation between the Strengths of Cement and Concrete. 
IN the Bulletin (New Series No. 26, March 1965) of The International Union of 
Testing and Research Laboratories for Materials and Structures (RILEM), 
A. MARKsTAD and R. RUD]ORD report on an " Investigation into Cement Testing 
Methods and into the Correlation between the Strength of Cement and that of 
Concrete." The following is a summary of the report. 

Three different methods of cement testing were investigated in regard to 
reproducihility. One skilled operator tested a standard Portland cement ten 
times by each of the methods, that is thirty tests were made. At twenty-eight 
days , the coeffici ents of variation for compressive strength were found to be about 
2 per cent. for cement tested by the RC method, about 3 per cent . by the earth 
moist-mortar method, and about 4 per cent. by the wet-mortar method. 

An investigation into the reproducibility of resul.s obtained by the RC method 
conducted in feJur different laboratories showed a coefficient of variation of 3'4 per 
cent. in compressive strength and 4'2 per cent. in bending strength . 

An evaluation of the compressive strengths obtained from the testing of 
191 cements during the years 1946 to 1959 showed that the correlation between 
the earth,moist-mortar and wet-mortar methods was not satisfactory. 

The compressive strengths of forty-two cements determined by the RC method 
and the wet-mortar method were compared. It was not possible by these methods 
either to characterise the cements in the same waj and sequence. Among other 
reasons for the disparity may be the effects of the varying contents of gypsum 
and the different fm enesses of the cement, as it was shown that the three methods 
of testing responded very differently as regards these factors . The authors' 
conclusion is therefore that the strengths obtained by testing concrete must be 
the basis for the selection of the best method of testing cement . 

The strengths obtained with seven different cements each of which were used 
in making three concretes of different cement content, were compared with 
strengths obtained by testing the cements in accordance with three different 
methods of cement testing. Of these methods the RC method gave the hig1:est 
coefficient of correlation. 

Cement Works in Ghana. 
The official opening of first cement pl3.nt in Ghana, Africa, a clinker-grinding 
works, took place in May last. The plant, which has an annual productive capacity 
of 200,000 tons, actually went into production at the b ::!ginning of this year. 
Under an agreement with the Ghana Goverment, The Associated Portl3.nd 
Cement Manufacturers Ltd., is responsible, for a numb~r of years, for the t echnical 
management of the plant and the supply of the clinker. Supply of the clinker will 
form a valuable long-term export from Britain . The contractors for the new plant, 
which was installed in the record time of seven months and which is situated in the 
Purt of Tema, are Messrs. Parkinson Howard (Tema) Ltd. , working in co-operation 
with The Associated Portland Cement Manufacturers Ltd. 
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Civil Engineering and Building In 
Cement Works-II.* 

BUildings . 

The superstructures of some buildings. such as those housing the crushers. 
present no parti cular problems in design or constructi cn but others have to be 
given sp2cial consideration . 

KILN HOUSES.-Houses for kiln s are becoming larger and Utller owing to the 
la rger kiln s now being insta lled . P recast reinforced concrete frames. as shown 
in Fig. I3. a re now frequen tly used. T he illustra tion in F ig. I4 . shows a kiln 
hcuse in U.S.A. in which p restressed p recast concrete double-T slabs and beams 
a re used in the construction of the roof which is supported on a reinforced con
cre te structure. E lsewhere. not ably in Mexico. reinforced concrete shell roofs a re 
adopted for kiln houses and simila r structures; t he building with thi s form of con
struction shown in Fig. I5 is in Sweden. 

]n the United Kingdom. walls and roofs a re sheet ed and ve ntilation is ensured 
by p roviding ample louvres for incoming a ir just ab:)Ve the level of the floor 

Fi~. 13.- Kiln House with Precast Concrete Frames. 
------------------

· Continu ed from the number for Jul y 1965. 
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Fj~. 14.- Kiln House with Prestressed Concrete Roof. 

toget her wi t h continuous louvred jack-roof ventilators. It is also usual to leave 
a gap of about 2 f t. between the top of t he wall sheet ing and the roof sheeting, 
and t o arrange the roof sheeting to overhang the walls by 2 ft . or 3 ft. The kiln 
building has t o be high enough to avoid overheating the roof st lUcture. 

MILL H OUsEs.- In mill houses, parti cularly in cement grinding mill houses 
where water is sprayed on the mills to cool them, adequate ventilation is also 
essenti al and continuously louvred jack-roofs are necessary. 

STIWCTUHES FOH DH y-PHOCESS WOH KS.- Multi-storey concrete framed buildings 
with concrete floors are required for the buildings housing the pre heat er where 
t he Humbold t dry-process is used , and for t he noduliser buildings where the Lepol 
process is used. The building for the Humboldt plant may be as high as 160 ft . 
as in t he examples in Figs. II and 12 (see pages 72 and 73 of this journal for July 
last. 

P ACKI NG B UILDINGS.- Buildings in which the cement is p acked for desp atch are 
usually constructed with reinforced concrete floors and frames and with walls of 

Fi~. IS.- Kiln House with Barrel-vault (shell) Roof. 
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Fi~. 16.-Buildin~s for Offices, Laboratories and Canteen. 

asbestos-cement sheeting or concrete blocks. The cement-loading buildings, and 
the store attached there-to for special cements and other prcd ucts, are usually of 
comp:)site cast-insitu and precast reinforced concret e construction. The long roof 
beams of the loading canopies are now often constructed of prestressed concrete 
as their length makes this type constructicn desirable in ord er to reduce their 
size and weight. 

SUB-STATloNs.- An electrical sub-st ation incorporating transformers is normally 
provided by, or for , the electri city authority outside the works. The walls of the 
sub-station are generally built with hollow concrete blocks or of cavity blockwork. 
A concrete roof with a covering of asphalt or roofing felt is provided . Insulator 
supports are generally of precast concrete. One or two electrical sub-stations with 
transformer compounds are generally required inside the works. The brick walls 
and concret e roofs of these buildings are constructed similarly. Air filters and 
heat ers are generally provided to prevent det erioration of the electrical equipment 
due to dust and damp. Reinforced concrete blast-walls are provided around 
t ransformers, and concrete basins are provided under the transformers to contain 
the oil in the event of leakage. 

SERVICE BUiLDINGs.- Office buildings, laboratories and canteens are usually 
built with cavity walls of concrete blocks, rendered on both sides, and may be 
provided with an attractive proprietary finish. Single-storey buildings are prefer
able for ease of access but restricted conditions on the site may make two-storey 
buildings necessary. Typical single-storey buildings for offices, laboratories and 
canteens are shown in Fig. 16. 

Workshops, fittin g shops and stores for machine parts are generally constructed 
with one of the proprietary systems for concrete buildings, incorporating precast 
concrete frames and insulated wall panels. The roof covering is generally of 
asbestos-cement sheeting which is insulated where required. 

(To be concluded) 
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500~ft. Kiln at Westbury Works. 

THE new kiln installed in the works of The Associa tcd Portland Ccment Manu
facturcrs Ltd. , at Westbury, Wiltshirc, is 500 ft. in length and is said to be onc of 
the largest and most fully-automatcd cement kilns in thc world. The kiln , which 
will increase the an.nual productivc capacity of thc works by 300,000 tons, was 
delivered in fift een loads which had to travel 280 milcs by road from the 
makcr's works in the north of England, each journey taking about cight days. 
The accompanying illustration shows a section , 4I-ft. long and wcighing somc 40 
tons, loaded on one of the special vehiclcs emplaycd in the transp ::> rta tion of thc 
larger parts of the kiln. 

The kiln is due to be in full operation this ycar and has alrcady b ecn sta rted uv . 
Basically the instrumentation repeat s the scheme design cd for thc initial 450-ft. 
kiln installed in the Westbury works whcn opened two ycars ago. A ccntral p anel 
providcs the means for recording, indicating and controll :ng at optimum valucs 
thc scvc ral variable factors necessalY to b~ conside red to cnsurc a continuous flow 
of product of high quality and, at the same time , reducc thc consumption of fucl 
t o a minimum. The factors taken into account include thc a ir tcmpcraturcs at 
several positions, the tempcratures at the grate and at thc ki ln-exit , thc prcssure 
within the cooler and the b ack-end draught. Control is also cxerciscd ovc r the 
flow of pulverised fuel to the kiln-bumer pipe and , as an added refincment , thc 
fuel-air ratio is adjusted by reference to the oxygen content of thc exit gascs 
thereby ensuring thc maximum efficiency of combustion . The kiln-fccd slurry is 
measured by electromagnetic mcans. The feed of clinker to the ccment mills is 
also closely controlled to maintain the chemical and physical quality of the cement. 

The kiln was supplied by Vickers-Armstrong (Engineers) Ltd. , and the instru
mentation was devised by The Associated Portland Cement Manufacturers Ltd. , 
in collaboration with Honeywell Controls Ltd. 
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Research in U.K. in 1964. 
TH E following abstracts are from the recently published Report for the Year 
1964 of the Cement & Concrete Association and describe the progress and results 
of the research on the chemistry of cement undertaken by the Association . Copies 
of the Report are obtainable free of charge from the Association at 52 Grosvenor 
Gardens,. London, S.W.I. 

X-ray Diffractometry of Cement Minerals and other Anhydrous Phases. 
Investigations have continued on the automation of the analysis of cements 

by quantitative X-ray diffractometry and, as the procedure has been refin ed, 
further pot ential sources of error have been revealed which will require further 
investigation if measurement of the content of the four principal components of 
cement is to be carried out with high accuracy. 

The examination by X-ray diffraction of a number of samples of Portland 
cement, taken from newly opened bags, revealed that in every case both calcium 
sulphat e hemi-hydrate and calcium hydroxide were present. No gypsum was 
det ect able 'and, if present, the amount cannot have exceeded 0'5 per cent . Trials 
in a laboratory ball-mill have shown that milling alone under these conditions 
will not convert gypsum to hemi-hydrate but that milling in the presence of 
cement clinker will do so. It seems highly probable that , in a cement-mill , gypsum 
is being converted at least t o hemi-hydrate and possibly sometimes t o anhydrite. 
At the same time, free lime in the cement is being converted to calcium hydroxide. 
This result is inconvenient because the X-ray diffraction patterns of calcium 
hydroxide and calcium sulphat e hemi-hydrate seriously interfere with the dif
fraction patterns of the four main phases of Portland cement . It now seems that, 
when great accuracy is being sought from quantitative X-ray diffraction analysis, 
the work must be done on samples of clinker or on cement which has undergone a 
preliminary chemical treatment to remove the interfering phases. In the latt er 
case, heating at 550 deg. C. to convert the interfering subst ances to CaO and an
hydrit e is practicable but is not entirely desirable. 

System CaO-AI20 3-S0 3 • 

The CaO-AI203-S03 syst em is primarily of interest in connection with the 
formulation of expanding cements based on the calcium alumino-sulphate hydra
tion reactions. It is also of some relevance to the reactions occurring in Portland 
cement kilns when sulphur-containing fu els are being used . When the calcium 
carbonat e in the raw feed loses carbon dioxide, it is being exposed to combustion 
gases with a high S02 content which convert part of the calcium oxide to anhydrite. 
The eutectic between CaO and CaS0 4 is thought to have a melting point of 1,365 
deg. C. and contain 10 to IS per cent. by weight of CaO. It seemed possible that 
lower melting points might occur in the t ernary system of CaO and CaS0 4 with 
alumina; some measurement s made with the hot-wire microscope confirm this. 
It is planned to plot an accurate phase diagram of this field if satisfactory arrange
ments can be made to work at controlled partial pressures of S02 and O2, In 
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Portland cement clinkers it has been found that not all of the 50 3 present is there 
as alkali sulphates, and it is of some interest to know how the remainder is distri
buted between the clinker phases. It has been observed that d icalcium silicat e 
formed in compositions containing both AP 20 3 and 50 3 is always stabilized as 
the j3-form but , in compositions containing AP P3 but no 503, this is not the case; 
it seems therefore possible that 503 is combined in the j3-dicalcium silicate phase. 

Hydration of Cement . 
The investigation of the consecutive reactions occurring in the early 'stages of 

the hydration of cement past es was continued by two methods, based on chemical 
analysis of the liquid phase and measurement of the rate of heat evolution from 
freshl y made pastes. 

For the first two hours aft er adding water t o cement , there is a quiescent period 
characterised by low heat production, apart from that due to heat of wetting and 
heat of hydration of free lime, and in this period the concentration of calcium 
hydroxide in the aqueous phase rises, eventually reaching supersaturation level. 
Calcium hydroxide is a product of the hydration of the t ricalcium-silicat e phase 
and also of the free lime present in Portland cement ; it would be expected that a 
saturated solution would be formed very rapidly in systems having a water-cement 
ratio less than IO : 1. In fact a supersaturated solution is obtained at water-cement 
ratios up to 50 : I but comparatively slowly and the degree of supersaturation 
appears t o he independent of wat er-cement ratio. It was also found to be the same 
for all the Portland cements studied. 

Aft er the first two hours, further calcium hydroxide is formed by hydration 
of the alite phase and the tot al heat produ ction in a paste made with a cement of 
high alit e content was directly proportional to the total calcium hydroxide pro
duced. If the calcium hydroxide is mainly produced at early s tages by hydration of 
alite, the measurement of heat production affords an alternati ve and simple method 
of measuring the rat e of hydration of alite. 

During this period , hydration of tricalcium aluminate is h eavily retarded as 
long as gypsum is available for reaction to form ettringit e. When the retardation 
phase has ended there is an immediat e rapid rise in heat production , the residual C3A 
hydrat es rapidly and there is a simultaneous release of alkali metal ions into the 
liquid phase. This release of sodium or pot assium as the residual C3A hydrates 
supports the concept that alkali metal ions are combined in the aluminate phase, 
especially when it is of the " split peak" variety (mentioned in a previous report). 
It seems likely that both sodium and pot assium can be combined in C3A and not 
exclusively one or the other, as has been suggested in some quarters. 

Preliminary evidence from X-ray diffraction and electron microscope studies 
suggests that the late rapid hydration of C3A may be associated with the formation 
of the" low" form of calcium sulpha-aluminate hydrate by reaction between C3A 
and ettringite. 

The kinetics of the reaction of C3A with calcium hydroxide and calcium sul
phate to form ettringite have been examined and the activation energy has been 



SEPTEMBEIl" 19G;3 CEMENT AND LIME MANUFACTURE PAGE 97 

measured as about 9 Kcal. per mole. The most appropriate explanation of the 
evidence relating to this reaction is perhaps that it proceeds through a surface 
reaction mechanism , 

Chemical Analysis. 
Some of the problems concerning chemical analyses which have been dealt 

with are as follows. 
Tests for selecting a method for the determination of aluminium in cements for 

a proposed British Standard for sulphate-resisting Portland cement have been 
completed, in collaboration with other laboratories. A modified procedure was 
developed whereby both iron and aluminium can be determined by an ethylene
diamine-tetra-acetic acid titration method. 

In connection with another proposed British Standard, co-operative tests on 
the heat of hydration of low-heat slag cements have also been complet ed . 

Attention has been given to the method of measuring the heat of hydration 
of cement and several improvements on the procedure specified as the British 
Standard method have been made. The wax lining of the dewar flask can be 
replaced by polythene applied by a hot dipping process giving a more durable 
protective layer. Immersion of the flask in a constant t emperature water-bath 
and the use of a magnetic stirrer are two other modifications which show promise 
of improving the precision of the t est . 

New Cement Works in Sweden. 
A new cement works, which cost about £4,000,000, was opened recently 

by Skll.nska Cement at Slite on the island of Gotland in the Baltic Sea. The 
annual productive capacity of works on this island is increased by 300,000 

tons, that is about 60 per cent. The older plant, which had an annual capaciy 
of 550,000 tons, operates on the wet process, but the new works is a dry-process 
plant. The complete production from the limestone quarry to the despatching 
point in the harbour is said to be t echnically advanced an,d employs a minimum 
of labour. Ten years ago, most of the cement was loaded into ships in bags, and 
it then took twenty-two men two days to load one vessel. Today, 70 to 80 per 
cent . of the cement produced is poured directly into the ships' holds, and one man 
can load a ship in six hours or unload it in nine hours. 

Sk1I.nksa Cement is planning further expansion, including a £8,300,000 addition 
to its works at Limhamn near Malmo. This works will include a comprehensive 
computer control and centralised monitoring and control system, the equipment 
for which will be supplied by International Control Systems Ltd., a subsidiary 
of G.E.c. Ltd., of England. The works is expected to produce over a million 
tons of cement annually. 
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Developments in the Polish Cement Industry. 
TRIAL running of the new Rudniki cement works near Czestochowa, in the 

Katowice industrial district, has started. The first kiln and associated equipment 
has been completed and put into operation several months earlier than planned. 
The complete works is now about to go into operation. The annual production 
will b2 nearly 1,500,000 tons of cement which exceeds by up to 300,000 tons the 
production at the Dzialoszyn cement works which was previously the largest in 
Poland. The site of the works at Rudniki was selected because of local rich 
deposits of the principal raw material, Jurassic stone, and also because of the 
possibility of using slag from the nearby iron and steel works, and the proximity 
at the Upper Silesian coalfields. The new works operate on the dry process 
which has not previously been used in Poland. 

In 1938, the annual production of cement in P01and was 1,700,000 tons com
pared with an expected production of 8,800,000 tons in 1965. In 1964, 1,000,000 
tons of cement were exp3rted. 

Polish cement is being improved in the quality . The maximum sp2cified 
strength of the average grade of cement produced in Poland is at present 300 kg. 
per sq. cm., but is to be increased to 350 kg. per sq. cm. by the end of the next 
five-year plan. Some 54 per cent. of the cement produced in x965 will be 250-grade 
but, in 1970, it is expected that this grade will amount to only 30 per cent. of the 
production. Production of the cement of 450-grade will be increased from about 
I per cent. this year to 19 per cent. in 1970. 

DE-DUSTING PLANT.-What is claimed to be a new type of de-dusting equip
ment has been developed at the Szczakowa cement works in Poland . Known as 
the" water de-duster ", the equipment consists of a fan with power transmission, 
the de-duster, and intake and outlet gas ducts and water pipes. Gases from the 
rotary kiln are passed through the de-duster, in which the dust is reduced to a 
sludge in which form it is carried back to the cement-producing plant. Tests 
conducted by the Institute of the Cement Buildings Material Industry have shown 
that the equipment removes 97 per cent . of the dust, a performance little inferior 
to that of electrostatic precipitators which are said to be more expensive to 
operate. The new water de-duster will be installed at the Szczakowa cement works, 
where it is expected to save some 10,000 tons of cement annually. 

USE OF WASTE HEAT.-Research is being conducted at the Odra cement works 
in Opole, Poland, on new methods of manufacture. Instead of installing new kilns, 
waste heat from furnaces is being used for clinker production . This method is 
claimed to have resulted in a production index of 1,250 tons of cement per worker 
per year. Coal consumption for the production of clinker has been reduced from 
330 k. to 250 k. and power consumption from 100 kWh. to 85 kWh. 

AUTOMATION.-For the first time in Poland, a cement mill, at the Odra works, 
is being equipped with an electrical device and electronic scales to control the 
grinding process. Work has also started on the installation of a digital computer 
which will, at first, record technical parameters and will later control the entire 
production process. 
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ROTACO br 'c ks build up a sound coating ra pidl y a nd withstand kiln 
~ hut-downs witho ut sp"lIing. They are not s ubject to chem ica l attack 
a t high operating teml:eratures a nd will not disintegrate from th~rmal 
contraction. The ideal basic lining lor Ihe prodUClion of' Porlland Cell/em . 

ROTACON BRICKS SAVE MONEY 

BY INCREASED KILN AVAILABILITY 

CONSETT IRON CO. L TD~ 
CONSETT COUNTY DURHAM 
Telephone: COlISe11 J41 (12 lines) Telex .' 5J 172 

Telegrall/.\' .' Sleel COl/sell Telex 

•••••••••••••••••••••••••••••• 



FlUE xii CEMENT AND LIME MANUFACT UR E t'1<: 1 'TE ~'i IlIm . ] 96;) 

" CONCRETE SERIES" BOOKS 
Detailed particulars of the books in the" Concrete Series " will be sent on request. 

In the following list. the dates are the year of publication of the edition in print in Sc mmer 1965. 

Prices in Canada and U.S.A. are given in dollars in brackets. 

BOOKS FOR THE CEMENT INDUSTRY 
How to Make Good Concrete. WALSH. 1955. 108 

pp. 8s.; by post 8s. 10d. ( $1 '90.) 
Concrete Finishes and Decoration. CHILDE . 1963. 144 

pp . 18s.; by pos t 19s . ( $4'50.) 

OTHER BOOKS ON CONCRETE AND ALLIED SUBJECTS 
Concrete Construction Made Easy. TURNER and 

LAKEMAN . 1958. liS pp . 6s.; by post 6s. 9d. ( $1 '50.) 
Concrete Construction. REYNOLDS. N ew edition in 

preparation . 
Concrete Formwork Designer's Handbook. GILL. 

1960. 160 pp. I Ss .; by post 16s. ( $3,50.) 
Basic Reinforced Concrete Design. R EYNOLDS. 

1962. Vol. 1. 264 pp. Vol. II. 224 pp . Each volume 
(sold separately) 24s.; by post 25s . 3d. ( $6 '00.) 

Engineering Mathematics (Modern Developments). 
DOUGLAS with T URNER . 1964. 224pp. 63s.; by pos t 
66s. ($15'75. ) 

Theory and Practice of Structural Design Applierl 
to Reinforced Concrete. ERIKSEN. 1953. 402 
pp. 25s.; by post 26s. 6d. ( $5,50. ) 

Explanatory Handbook on the B.S. Code of 
Practice for Reinforced Concrete. SCOTT, 
GLANVILLE and THOMAS . 1965. 205.; b y post 2 15. 6d . 
(,5 .00.) 

Reinforced Concrete Designer 's Handbook. 
REYNOLDS. 1965. 358 pp. 20s. ; b y post 2 1s. 9d. 
( $5'00. ) 

Examples of the Design of Reinforced Concrete 
Buildings. REYNOLDS. 1959. 266 pp. 12s. 6d. ; by 
post 13s. 10d. ($3'00.) 

Reinforced Concrete Members subjected to Bend
ing and Direct Force. BENNETT . 1962. 84 pp. 
3 1 charts. lOs. ; by post lis. ( $2'50.) 

Formwork for Concrete Structures. WYNN and 
MANNING. 1965. 388 pp . 50s.; by post 53s. (5 12'50. ) 

Prestressed Concrete. MAGNEL . 1954 . 354 pp. 
205.; by post 215. 6d . Customers in America should 
obtain the American edition from McGraw-Hill 
Book Company, Inc. , New York 36. 

Guide to the B .S. Code of Practice for Prestressed 
Concrete. WALLEV and BATE. 1961. 104 pp. 
12s. 6d.; b y post 13s. 6d. ($3,00. ) 

Design and Construction of Reinforced Concrete 
Bridges. LEGAT, DUNN and FAIRHURST. New edition 
in preparation . 

Reinforced Concrete Reservoirs and Tanks. 
GRAY and MANNING. 1960. 190 pp. 12s. ; by 
post 13s. ($2'80 .) 

Concrete Water Towers, Bunkers, Silos and other 
Elevated Structures. GRAY and MANNING. 1964 . 
3 12 pp. 36,.; b y post 38s. ($9'00.) 

Reinforced Concrete Chimneys. TAYLOR and 
T URNER. 1960 . 80 pp. 12,.; b y post 13s. 
( $2'80. ) 

Introduction t9 Concrete Work. C H ILDE. 1961. 
120 pp. 4,.; by post 4s . 9d. ( $1·00. ) 

Elementary Guide to Reinforced Concrete. 
LAKEMAN . 1950. 95 pp. 6s.; by post 6s. 9d. 
( $ 1'50. ) 

Introduction to Prestressed Concrete: Vol. 1. 
ABELES. 1964. 379 pp. 60s.; b y post 62s. 3d. (015 '00 .) 

Prestressed Concrete Designer·s Handbook. 
ABELES and TURNER . 1962. 294 pp. 28s.; by post 
29s. 6d. ( $7 '00.) 

Ultimate Load Theory Applied to the Design of 
Reinforced and Prestressed Concrete Frames. 
BAKER. 1956. 96 pp. 18s .; b y post 19s. ( 54,00.) 

Continuous Beam Structures. SHEPLEY . 1962. 
128 pp. 12,.; by post 13s . ( $3 '00.) 

Statically-Indeterminate Structures. GAR T N E R . 
1957 . 128 pp. 18s.; by post 19s. ( $4 ,00 .) 

Analysis of Structures. SMOLIRA. 1955 . 176 pp. 
18s.; by pos t 19s. ( $4'00 .) 

Nomograms for the Analysis of Frames. R y G 0 L . 
1957. 58 pp. text and 26 nomograms. 185.; by post 
19s. ( S4·00 .) 

Arch Design Simplified. FAIRHURST. 1954 . 64 
pp. 12s.; by pos t 13s. ($2·80 .) 

Influence Lines for Thrust and Bending Moments 
in the Fixed Arch. ERIKSEN. 1955. 27 p p . 
4s.; b y post 4s. 8d. ( $1 ·00. ) 

Design of Non-Planar Roofs. TERRINGTON and 
TURNER. 1964. 108 pp. ISs.; b y pos t 16s. (S3·75.) 

Arch Ribs for Reinforced Concrete Roofs. 
TERRINGTON. 1956. 28 pp. 4s.; by post 4s. 8d. 
( $1 '00.) 

Design of Pyramid Roofs. TERRINGTON . 195 6 . 
20 pp. 4s. : by pos t 4s . 8d . ( $1·00. ) 

Des ign of Prismatic Structures. A SHDOWN . 1958. 
87 pp. 9s.; by post lOs. (S2·1O.) 

Design and Construction of Foundations . 
MANNING. 196 1. 231 pp. 24s.; by post 25s. 3d. 
($1\'00 .) 

Raft Foundations: The Soil-Line Method. BAKER . 
1957. 148 pp. ISs.; by pos t 11\s. (S3·75 .) 

Deep Foundations and Sheet-piling. LEE . 1961. 
260 pp . 20s.; by p ost 21s. 3d. ( $5 '00. ) 

Reinforced Concrete Piling and Piled Structures. 
WENTWORTH-SHEILDS, GRAY and EVANS. 1960. 
149 pp. 18s.; b y post 19,. ( $4,00. ) 

Foundation Failures. SZECHY . 1961. 140 pp . 20s. ; 
by post 2 1s. ($5·00.) 

Concrete Products and Cast Stone. CHI L DE . 
1961. 320 pp . 18s.; by p ost 19s. 9d. ( $4'50 .) 

Moulds for Cast Stone and Concrete Products . 
BURREN and GREGORY. Designs for garden ware. 
1957. 96 pp . 6s.; by pos t 6s. 9d. ( $1'50. ) 

Estimating and Costing Precast Concrete 
Products and Cast Stone. FIELDER. 1963 . 138 
pp. 16s.; by post 17s. ( $4 '00.) 

Concrete Farm Structures. PENNI NGTON. 1954 
156 pp. 12s.; by pos t 13s. ( $2 '80.) 

A BOOK PUBLISHED BY CEMBUREAU 

Distributed in the United Kingdom by Concrete Publications Ltd. 

Review of Portland Cement Standards of the World.-1 961. 96 pp. 25s .; by post 25s . 9d. 

CONCRETE PUBLICATIONS LTD., 60 BUCKINGHAM GATE, LONDON, S.W.I 
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Mathematics for Engineers. 
A BOOK entitled " Engineering Mathematics,"* which was pubrshcd recently, 
contains much that is likely to be of interest and use to those in the cement 
industry who have to deal with complex calculations or with computers. It is 
stated in the foreword that the intention is to pnp:u e the way for a prcper 
understanding of the many authoritative bJoks and articles on engineering 
mathematics and related subjects which have been published during the P3.st 
decade. During that period , the advent onhe high-speed computer has increas
ingly favoured a return to the simple and widely-applicable methods of classical 
mathematics, since the extensive computations which often result can now b:.: 
dealt with quickly and reliably by the machine. 

The arrangement of the b )ok is based on a simple form of approach in which 
engineering mathematics is assumed to be concerned with numbers and their 
orderly combination into useful functions, and with the systematic manipulation 
of bJ th numbers and functions in the solution of practical engineering problems. 
It is claimed that this treatment is implicitly in line with the latest approach in 
t erms of sets and sub-sets, and of mapping one domain on t o another. 

The first five chapters deal in a genuinely elementary manner with numbers, 
with their combination into functi ons through the medium of various arithmetical 
and functional" operators," with the broad field of functions useful to engineers, 
with some structural and other" combined cperations "or type solutions by which 
numbers and functions are focused on practical objectives, and with the main 
classes of engineering problems as expressed in the form of "mathematical 
models." Any attempt at overall balance or completeness is specifically disclaimed; 
instead, a limited number of subjects of a basic nature and of wide appEcability 
is selected for examination and illustrated by suitable examples. The following 
extracts from the contents of the first five chapters indicate the scope of the 
treatment . Numbers : related classes of numbers, numerical aspects of geometry 
and space, and real and complex numbers. Numbers into functions: equalities 
and inequalities, algebraical cperators and methods including matrix and deter
minant algebra, differential operators and equations, and finite-difference cperators 
and approximations. Functions: simple algebraical expressions including functions 
of complex variables, basic power series and their relation to Taylor's theorem, and 
transforms and associated functions and their relation to the Fourier series. 
Functions into problems: algebraical methods including elementary plate and 
shell equations, transforming methods including dimensional analysis, and 
numerical methods including basic statistical concepts. Engineering problems: 
including p lastic analysis, and initial-value or propagation problems including 
quality control. A recapitulation and bibliographical references are included at 
the end of each chapter. 
·"Engineering Mathematics: An Introductory Survey of Modern Developments" . By 
A. H. Douglas. (London : Concrete Publica tions Ltd. 1964. Price 63S. By post 65S 3d.; 
I ) '75 dollars in Canada and U. S.A.) 
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In the next two" chapters, the methods outlined in t he p receding p1ges are 
applied in some detail to the analysis of frames and shells rrspecti vcly. The 
following chapter includes short notes on the practical handli ng of matrices, on 
computers and Boolean algebra, and on spheri cal trigonomet ry. The b ::>ok 
concludes with a twelve-p1ge glossary o f mathemati cal terms. 

A feature o f this treatise is that the subj ec t matter is arranged so that the 
text can be read as a continuous narrati ve, if desired , without the immediate 
need to consult the detailed mathemati cs which arc contained in the intervening 
p :l.ges. This facilit ates a general review of the subject and also permits of more 
detailed study of selected p arts. 

Dissolution of the D.S.I.R. 
AN Order in Council under the Science and Technology Act 19Ci5 enacted that , 
from I April 1955, the Department of Scientific and Industrial Research was 
d issolved and its functions and those of the National Institute for Research in 
1\uclear Science were taken over by other bodies and Government departments, 
principally the Ministry of Technology, the Science Research Council, and the 
Department of Education and Science. 

The Department of Scientific and Industrial Research was created in 1915 
and placed under the control of a committee of the Privy Council for Industria l 
Research. A small Advisory Council , which included some eminent scientists, 
was created . In 1956 the Dep artment was reconstituted and placed under an 
Executi ve Council appointed by the Lord President of the Council. 

The Science H.esearch Council, which form ally came into being on I April 19')5. 
has taken over the fun ction s of the D.S.LR. in resp~c t of research grant s to 
universities and postgraduate training awards not within the fields of the other 
councils. Under the new organisation for civil science , the Science Res':!a rch 
Council is respo!lsible to the Secretary of Sta te for Education and Science. 

As p :lrt of the Ministry of Technology's respon sibility for guiding and stimulat
illg a major natio!lal effort to bring advanced technology and new processes into 
British industry, those parts of the D.S.I.R. concerned with research and develop
ment in aid of industry are transferred to the Ministry of Technology. The 
Ministry takes over ten of the fifteen D .S.I.R . research sta tions, including the 
Building R.esearch Sta tion , Fire Research Sta tion and the National Physical 
Laboratory , and the fin ancial support of fift y industrial research associa tiO!ls. 
The Ministry of Technology will t ake over the funct ions of D.S '! . R. concern ed 
with disseminating technical information in industry. The National Lending 
Library for Science and Technology, the more general scientific information work 
and the overseas lia ison responsibilities of the D. S. I. R., toge ther with cO:1trol of 
work of the Scientific Attaches a t British Embassies abroad , will come under the 
Departmen t of Ed ucatio:l and Science. The Road Research Laboratory will 
become the responsibility of the Minister of Transport. 
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TO SPEE D THE SEC ON D IN DUS T RI AL REVOLUT I ON 

a complete automation service 
FOR INDUSTRY 

with widespread established roots 

1111 
MARCONI ELECTRONIC r ELECTRIC' INDUSTRIAL APPLICATIONS 
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IA .... 

i1 
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' ENGLISH ELECTRIC ' CONTROL SYSTEMS I( NOW- HOW 

Considering automat ion' Look fi rst to t he roots. 
A su ccessful system de pen ds not on ly on adva nced tec hni ques, but 
also on matu re und erstand ing of in d us t ria l p rocesses and 
p ract ica b il it ies. For this, ex pe ri ence is v ita l. 

The facilities of the English Electric Group have been 
developed over many years. progressively bringing the latest 
systems techniques to developing industries . 
Make a good begin nin g- w ith 
ENGLI SH ELECTRIC AUTO MATION LIMITED 

Write to : 
Industrio l Applications 
& Automotion Group. 
The English Electr ic Com pany Limited 
Stafford, England. 

~ENGLISH ELECTRiu.~~_ 
AUTOMATION 
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PRESSURE PIPES 

DOWN PIPES 

CORRUGATED 

AND FLAT 

SHEETS 

A 
~ 

• . . Production, delivery, 
service and ( if required) 
finance for complete 
installations, lar.e or small. 

Insta llations com pletes pour 13 
fab :-icat ion des tuyaux h lute et 
basse pression et des plaques 
planes et ondulees en amiante
ciment. 
Production.livraison, service et 
(si desire) financement des 
installations compl etes grandes 
ou petites. 

AGENTS REQUIRED 

ASBESTOS CEMENT ENGINEERING CO . 
AEULESTRASSE 771, VADUZ - LIECHTENSTEIN 
Switzerland. P.O . Box 3".722. 

- ---------

MIS~ElLANEOUS ADVERTISEMENTS 

SCALE OF CHARGES 
FOR 

MISCELLANEOUS 
ADVERTISEMENTS 

35. per tine (average seve n 
words per line). 

For use of Box N umber, a llow 
two lines. 

l\1 in imum 125 . fo r not m ore 
than fo ur lines. 

DISPLAYED ADVERTISEMENTS 
345. per Single column inc h . 

Advertisements mus t reach this journal at 60 
Buckingham Gat e, LO:ldon, S.W. t . by the 1st 

of the mo.-. th of publication . 

SITUATION WANTED 

SALES EXECUTIVE in British Cement Indust ry 
requires similar appointment overseas, preferably in 
Australia, BOX 20 18, CEMENT AND LIME 
MANUFACTU RE, 60 Buckingham Gate, London, 
S ,W,I. 

SITUATION VACANT 

CEMENT TECHNOLOGIST 
Engineer with good experience 
preparation specifications for full 
cement plant and adjudication 
tenders. Capable of calculating 
capital and production costs. Sound 
knowledge of cement works process 
including some knowledge of the 
chemistry of cement making. 
Based in London, duties will include 
control and visits to overseas 
projects. 
Good salary and excellent prospects 
to man of right calibre. 
Applications, in writing, should 
clearly indicate extent of experience 
and salaries to date- together with 
recent photograph-to: 

HENRY POOLEY 
(Consulting Engineers), 

104 Lyon House, Wandsworth High 
Street, London, S.W.IS. 

FOR SALE 

OVER 30,000 .. SPEEDY" MOISTURE TESTE RS 
now in use, for accurately measuring mois ture content 
in cement, lime, gravel, etc. Non-electric. Easi ly 
operated by unskilled workmen. F ull details of 
.. SPEEDY" from THOMAS ASHWORTH & CO, 
L TO., Inst ruments Division CG2, Sycamore Avenue, 
Burn ley, Lanes. 

THREE SLURRY MIXER TANKS OF 10m. 
DIAMETER x 9m. DEEP, WITH AN OUT
LET ON THE BOTTOM, A RIGHT VALVE 
AND A REGULATION VALVE FOR THE 
TANK INCLUDING : 
3 speed gears, 1420/32 t. /min ., by coupling to 
electric motors of 3 CV. 
3 e!cctric moto rs, asynchronous 3 CV, 14201./ 
min ., 500 V . 
4 slurry level indicators wi th a control panel con
taining equipment fo r the tele-indica tion of the 
slurry level on the tanks. 
This material has been manufactured by F . L . 
Smidth & Co., Copenhagen, D enmark, and has 
not yet been used. 
BOX 2019, CEMENT AND LIME MANUFAC
TURE, 60 Ruckingham Gate, L ondon, S. W .1. 

IT WILL PAY YOU TO MAKE 
YOUR REQUIREMENTS KNOWN 

THROUGH THE CLASSIFIED 
ADVERTISEMENT COLUMNS OF 

CEMENT AND LIME 
MANUFACTURE 
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Safety in Cement Works. 
TH E REPORT issued by the Accident Prevention Advisory Committee of The 
Cement Makers' Federation for the year 1964, copies of which are obtainable at 
the offices of th e Federation , 52 Grosvenor Gardens, London, S.W.I , st ates that 
it was possible for some years to issue an encouraging report. The frequency-rat e 
of lost-time accidents showed a st eady redu ction year by year, but in the Report 
for 1963 there was an increase over the previous year, and this was the first 
increase since 1956. The 1964 results show a furth er increase but there has been 
a similar rise throughout industry generally. The increase occurs in most of the 
cement companies. Of the 224 accidents, only sixty-one occurred in the twenty
eight works of th e Blue Circle Group which had a frequency-rate of 0'35 compared 
with 0'33 for 1963. The remaining sixteen works contributed 163 accidents, with 
a frequency rate of 1·62 compared with 1'29 for 1963. 

The Blue Circle group have also issued a report for 1964 entitled" Accident 
Prevention ", copies of which are obtainable from the Chief Welfare Officer of the 
Group, Portland House, Stag Place, London , S.W.I. 

In both reports it is emphasised that the four main causes of accidents in 1964 
were still as in previous years, namely, falls of persons, handling obj ect s, 
obj ect s falling, and stepping on, striking against or caught between obj ect s. 
These were the causes of three out of four of all the accidents. In consequence, 
the safety campaign in 1965 is being directed towards reducing accidents in these 
cat egories in particular. 

It has been announced recent ly by The Royal Society for the Prevention 
of Accidents (R.O.S.P .A.) that , for 1965, the SIR GEORGE E ARLE TROPHY has been 
award ed to The Reed Paper Group Ltd . The Trophy was first awarded in 1956 
when H .M. Factory Inspectorat e of the Ministry of Labour were the winners. 
It has since been won successively by The Birmingham Industrial Safety Group, 
Imperial Chemical Industries Ltd ., Vauxhall Motors Ltd ., Associated Electrical 
Industries (Manchest er) Ltd ., J ohn Laing Construction Ltd., The Blue Circle 
Group of Cement Companies, British Titan Produ ct s Co., Ltd., and the British 
Iron & Steel Federation. 

Technical Publications. 
TH E following books and papers have been received recently . 

"Chemistry and Biology Laboratories: Design; Construction ; 
Equipment." By W. Schramm. First English edition translated from the 
second revised German edition. (London : Pergamon Press Ltd. 1965. Price £5 5s.). 

" The Microstructures of Cement Gel Phases. " By Ake Grudems. Trans
lations of th e Royal Institute of Technology, Stockholm, No. 242: Civil E ngineer
ing No. 13. (Published 1965. Obtainable from the Institute. Price 45Kr. ). 

" Particle Size Measurement." Report of a meeting of the European 
Ceramic Association held at th e British Ceramic Research Associat ion, November 
1963. (Stoke-on-Trent: The British Ceramic Association . 1965. Pric.e 5s). 
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Lime Kilns of tOO-tons Capacity. 
\VEST'S (MANC HESTER) L"m., a member of West's Group of Industries , report that 
they a re supplying three large oil-fired lime kiln s to the Beswicks Lime Works, 
near Buxton. The kilns will have a daily produ ctive capacity of roo to 120 tons. 
A batt ery of three 50-ton kiln s has been operating at Beswicks' works since 196 r , 
and this was the first commercia l insta llation of the new ty pe of kiln which is 
oil-fired by the Catagas syst em; this in st all ation was descrihed and illustrat ed 
in the number of this journ al for November 1962. 

The first IOo-ton kiln of the new type is in produ ction at the works of Messrs. 
S. Taylor Frith & Co., Ltd. , Dove Holes, near Buxton. Other simila r lime kiln s 
are operating in Great Britain , two kilns have been inst a lled in Australia, and 
oth ers have heen or are to he inst all ed in E urope and elsewhere. 

A Lime Company Take-over. 
IT is announ ced that the Pointer Group has acquired the entire share capita l of 
Messrs. F . J. Mount & Son Ltd. , which firm have heen lime and whiting manu
facturers at Brandon , Suflolk, since r8613. 

A New Cement Company. 
IT was announ ced in June last, that a new fi rm of cement makers called 
Pozament Cement Ltd. , has been formed hy the Hargreaves Group and 
Stephenson Clark Ltd. , a member of the Powell Duf(ryn Group , to manufacture 
a pozzolani c cement called " Pozament ", an ingred ient being pul verised-fuel ash , 
which has properties akin to pozzo lana . The cement will have a low heat of 
hydration and high sulphate resist ance. The works of the Company are a t Ferry
bridge, Yorkshire, and the registered offi ce is at Bowcliffe Hall, Bramham, Boston 
Spa, Yorkshire (Telephone: Boston Spa 20S1 ; the telephone number of the works 
is Knottingley 2347· )· 

High-alumina Cement . 
A I~EV I SED data sheet dealing with the properties and usc of high-alumina cemcn t 
was issued recently and inco rporates the recommendations made in the Report I)f 
the Instit ution of Structural E ngineers, "The Usc of High Alumina Cement ill 
Structural Engineering." 

If the techni cal advice given in t he dat a sheet and t he Report is prope rly 
observed , satisfactory structural concret e can be made with high-a lumin a cemen t, 
where high strength a t an early age or chemica l resist ance is required. Vari a ti ons 
in the conditions and situations where t he use of high-alumina cement concrete 
is described in the data sheet a re permissible, but such va ri a tions should only be 
made aft er consulta tion with t he manufacturers. 

Copies of t he data sheet are obta inable from The Cement Ma rketing Company 
Ltd. , Portland House, St ag Place, London , S.W.I. , or from Messrs. G. & T. 
E arle Ltd ., Wilmington , Hull. 
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Fired Dolon1ile 
for Rotary Gement Kiln Lining 

IMPORTANT FEATURES OF GR 341 FIRED DOLOMITE 

• Chem ica lly resistant to Porttand cement. 

• Have a natu ral tendency to pick up and maintai n a protective cli nker coating 
in the clinkerin g lone. 

• Resist clin l<er rin g fo rmation in the coo ler sections of th e kiln. 

• Exce ll en t volume stabili ty. 

• Low th erma l conducti vity. 

• High resistance to thermal shock. 

• Resistant to hydration . 

Full particulars from: 

GENERAL REFRACTORIES LTD 
The GENEFAX GROUP 

lor E~e,ythinfJ 
GENEFAX HOUSE· SHEFFIELD 10 . TEL: SHEFFIELD 31113 

in Refractories 

507 

P rinteri in Great B ritaill by CORNWALl. Pla~ss LTD .. 1-6. P ans Garden. stamford Street. London E E. l . 
PUbllSheo by CONCRETE PU BI.ICATIONS, LTD .. 60, Buckingham Gate. London. S. W .1. England . 



PlANET HUNIICR AllIE 
a complete range of lining blocks for cement & lime kiln~ 

send forfull details of these grade~ 
HUNWICK magnesite-chrom~ 
ALITE ~h alumina p p 

PLANET abrasion resistant -
PRICE-PEARSON (SALES) LIMITED STOURBRIDGE WORe 
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