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The comprehensive range of grinding media supplied by us and our unique 
experience in the cement industry in practically every country of the 

world enable us to give expert advice and to supply a type of 

grinding media that will provide the answer to any grinding problem. 

HE L I PIJBS ~1bJ~~~g~~¥~ 
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rsolve your 
• "uSI colleclion 

problems 
with the Multiclone ® 

Dust Collector 
-proved in over 4,000 installations! 

Multic lone. with its sma ll diameter multi -tube design. mea ns greater 
compactness. better adaptability. higher effi cie ncy. and less 
ma intenance. In every industry, the Multiclone offers the economy o f 
unit construc ti on with the adaptability of custom -bui lt design. 
Long and narrOw ... square .. , short and wide . . . the Multiclone 
ca n be made to fit YOUR installation requirements. 
APPLICATION S. The Multiclone has been successfully applied to 
dust co llecti on problems in many industries. including power, cement. 
chemica l. coal and rock products. 
® Multiclone Is.J reg istered trade mark 

with Western Precipitation Dust Valves 
-the best you can buy! These valves all operate eff ic iently at temperatures up to 750°F 

and are available in s ix, eight a nd te n inch sizes. 

THE TYPE R-1 
MOTORIZED TIPPING 
VALVE 
... positive time cycle 
motorized operation; gravity 
free -flow fl ushing fea tures ; 
gravity retu rn assuring positive 
valve seating without pressure 
closure that guarantees 
non-jamming. 

THE GRAVITY OPERATED 
TIPPING VALVE 

••. idea l for sealing dust 
collector hoppers operating 
under negat ive pressure 
(0-6 ins. W.G.) when handling 
dry free -flowing ma terial. 

THE FLOATING SEAL 
DUST VALVE 
.. . for operation w hen handling 
abrasive materia ls particularly 
at high temperature. 

Western Precipitation. the world leaders in dust control. are manufacturers of cottrell elec 
trical precipitators. mechanical dust collectors. gas scrubbers. high temperature bag filters 
and dust valves. Write for more information about any of the above products to : 

• 
WESTERN PRECIPITATION 

division of J oy Trading Corporation. 7 Harley Street. Lo ndon W.1 . 
'<. Tel : Langham (01 -580) 7711. Telex: 23704. Cables : Joyloader Londo n. W.P.S 
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THIS 
IS 
ONE 
METHOD 
OF 
DUST 
COLLECTION 

THIS IS ANOTHER 

MAY 1969 

Mikro-Pulsaire dust collectors are compact, versat il e and fully automatic units, with no internal 

moving parts. Continuously self-cleaning, they have a high air capacity, are capab le of handling 

dust streams up to 425 0 F, and require far less floor space than comparable units. The eco nomical 

and highly efficient range of Mikro-Pulsaire dust collectors is serving collection and recovery 

requirements, in many widely varied fields, throughout industry. They are attaining extremely high 

standards, with significant economies and ve ry low maintenance requirements . 

There must be a Mikro-Pulsaire to suit your particular requirement - if not we'll design one! 

ASSOCIATE COMPANIES 
SUCK INDUSTRIAL CO, 
(CANADA) LTD. , 
4214 DUNDAS STREET WEST' 
TORONTO 18. ONTARIO 

PULVERIZING MACHINERY 
G.M.B.H. 
ROSRATHER STR. 267 
COLOGNE 5 RATH. 
GERMANY 

For further information contact: W. G. Foot , Sales Manager 

S'UBSloiARY OF PULVERIZING MACHINERY, SUMMIT, NEW JERSEY 
OIVISION OF SLICK CORPORATION 
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--[ see 
productivity 
going up and 

up ... 

. . . with hand for9ed 
sfRel pindifUJ balls 
by Brindley §§ 

This is because Brindleys supply 
hand forged steel grinding balls in 
high carbon or chrome steel for ball 
and tube mills. 

The hand forging ensures that they 
will grind faster, last longer and 
never break or lose shape. 

BRINDLEY 
F. J. BRINDLEY & SONS 

(SHEFFIELD) LTD 
Acres Hill Lane, Poole Road 

Sheffield S9 4J P 
Telephone: 49663 

A " CONCRETE SERIES " BOOI<' -j 
CEMENT CHEMISTS' 

AND 
WORKS MANAGERS' 

HANDBOOK 

By W . W ATSO N, R.Sc., a nd 

Q. L. C RA DDOC K, M .Sc. 

SECOND EDITION 
REPRINTED 1965 

Cement Specifications of 
the World 

up to date to 196 1. 

British and American 
methods of testing . 

All the data required fo r the 
ma nufactu re, chemistry a nd test
in g of cement, which were give n in 
the preceding edi t io n, a re reta ined 

a nd incl ude 

Weights and vo lumes of slurry. 
Standard sieves (Bri t ish a nd 

fo reign). 

Capacities of ta nks a nd kiln s. 
Kiln da ta. Fan horse-power. 

Volumes, weights an d densit ies of 
gases. Raw mi xt ures. Heat ba lance 

etc. 

234 pages. Numero us Ta bles. 

Price 30.1'. ; by post 31 s. 9r!. 

0.00 do ll a rs in Canada a nd U.S.A. 

CONCRETE PUBLICATIONS 
LTD. 

60 BUCKINGHAM GATE, 
LONDON, S.W.1 

I 
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the cement industry 
relies an 

FIVES LILLE-CAIL 
7 RUE MONTALIVET 

Paris · 2581 ' 
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3 rotary kilns, Obourg ( Belgium) 
Capacity : 1,750,000 tpy. 
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Determining the Proportions of Slag and Cement or Lime 
in a Mixture of these Materials 

By DR . F. S. FULTON 

DIRECTOR, PORTLA ND CEMENT INSTITUTE, SOUTH AFRICA 

IN SOUTH AFRI CA, it is common practice on many construction sites to use blends 
of Portla nd cement and milled granulated blastfurnace slag for the ma nufacture 
of concrete. The hydraulic properties of the milled slag are rela tively weak but, 
in a mixture of Portland cement and slag, the calcium hydroxide formed by the 
hydration of the cement a ppea rs to activate the slag. Provided the blending is 
adequate, the mixture on site of ordinary Portla nd cement and milled blastfurnace 
slag in equa l proportions by weight produces a material having properties similar 
to those of Portla nd blastfurn ace cement. 

The blending is usually carried out on the site simulta neously with , and as part 
of, the concrete mixing operation . 1n practice one 94 lb. (43 kg.) sack of milled 
slag is substituted at the mixer for one 94 lb. (43 kg.) sack of Portland cement a nd 
no extension of the normal mixing time is necessa ry. On la rge works, the slag and 
the cement are generally supplied in bulk, and these materia ls are blended prior 
to feeding to the batching plant . 

As a control measure, and more particula rly as a check on the efficiency of the 
blending plant, it is necessal y to be a ble to determine accurately the proportions 
of cement a nd milled slag in the mixture. A number of methods have been 
developed , involving X-ray diffracti o n, (3) D .T.A ., ( 4) or sulphide determinations. (5 ) 

The disadva ntages of these methods a re the expensive a pparatus required , the need 
for skilled interpreta tion of the results, and a rather low degree of accuracy. 

The principle involved in the method proposed in this a rticle is that, if curing 
water is continuously available to a fresh cement paste, water is continuously 
absorbed by the hydrating cement. The a mount o f water is a direct measure of 

c 
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the reduction in volume of the paste system, and approximates to a linear function 
of the amount of "combined" or non-evaporable water contained therein. Accord
ing to Powers and Brownyard,(l) Wa = kWlI, where Wa is the weight of water 
absorbed to a given hydration stage, Wit is the weight of "combined" or non
evaporable water at this stage of hydration, and k is a constant depending on th,! 
particular cement contained in the paste. 

The author (2) has shown that this expression should more accurately be written 
Wa = A + BWIt, where A and B are constants for the particular cement. 

In a blend of milled slag and Portland cement, the amount of "combined" 
water at any stage of hydration depends on the characteristics of both the slag and 
the cement and their proportions in the mix. Consequently, if the absorption rates 
of blends of milled slag and Portland cement made up in known proportions are 
established by test, then the amount of water absorbed in the same period by a 
blend of unknown proportions can be used to establish the quantities of slag and 
cement in it. 

The method has been developed specifically for use with slag mixtures, but it is 
considered probable that it can be applied to blends of cement and other materials 
having pozzolanic properties. The main disadvantage is that in order to perform 
the test, samples of the Portland cement and slag used in the mixture must be 
available. This is of little consequence on a large project where continuous 
sampling from bulk silos presents no difficulty. 

Apparatus 
The only essential piece of apparatus, except for a balance, is the absorption 

burette shown on Figs. I and 2. The flask consists of a 500-c.c. Consol preserve 
jar provided with the usual glass cover plate, metal cap and rubber ring. The 
metal cap is drilled to receive a burette, the joint being made watertight with epoxy 
resin. The advantage of this type of apparatus is that the mass-produced Consol 
jars are so inexpensive that they can be discarded after use, while the cover plate 
and burette can be re-used any number of times. 

It is convenient to use large samples of paste, say, up to about 400 c.c. Even 
with burettes graduated only to 0·1 ml., the amount of water absorbed can be 
accurately read to 0·1 mgm. per g. of cementitious material. 

For the purposes of this test, a 6-ml. burette, graduated to 0 ·025 ml. is most 
suitable. For tests extending over periods exceeding twenty-four hours, a 20-ml. 
burette is preferable. It is important that the burette be thoroughly cleaned out, 
using a wad of cotton wool, after each test. If this is not done difficulties may be 
experienced in reading the meniscus. 

Procedure 
A quantity of 400 g. of binder is mixed with 160 g. of distilled water. Mixing 

is carried out by hand for a period of four minutes in a stainless-steel or enamel 
bowl. For accurate laboratory work, controlled humidity and temperature are 
desirable. The paste is then poured into the jar and consolidated by jolting to 
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Fig. I (Il'ft).- Absorption Burette Assembled: Tes! in 
Progress. 

Fig. 2 (aboye).- Components of Absorption Burette. 

expel any air bubbles. Immediately thereafter, the jar is filled with tap water, 
using a small ha nd syringe in such a way as to prevent di sturbance of the surface of 
the paste. The operation is completed by placing the whole apparatus in a tank or 
sink filled with water, and fitting tightly the burette cover, metal cap and rubber 
ring to the jar under water in such a way as to exclude all air. On removal from 
the tank, the metal cap is finally tightened and the burette is filled to about the 
0·5-011. mark. Unfortunately, the tightening as at present carried out requires two 
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Fig. 3.- Typical absorption cur· 
blends of Portland cement and 
blastfurnace slag. 
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PER CENT lOa 80 60 50 40 20 a MILLED SLAG 

operators. Finally a few drops of oil are placed on the water surface in the burette 
to prevent evaporation, and the apparatus is placed in a storage cupboard. For 
accurate laboratory work, controlled temperature conditions during storage are 
necessary . 

The first reading of the burette is taken exactly two hours after commencement 
of mixing, and thi s is regarded as the zero reading for the test. The final reading 
for each sample is taken exactly twenty-one hours after the addition of the mixing 
water. Other periods of storage could well be chosen, but the 21-hour period 
proved suitable at the Portland Cement Institute laboratories. Five samples were 
prepared in an afternoon in such a way that the zero reading for the last sample 
was taken just before the laboratories closed at 5 p.m. This meant that the test 
ran overnight, and the results were available first thing next morning. 

Results 
The 21-hour absorptions of various blends of milled slag and one cement are 

shown by the curve ASB in Fig. 3, which is typical of the results obtained. The 
absorptions are simply ca lculated by dividing the drop in the burette meniscus by 
the weight of combined slag and cement in the paste, the results being expressed 
in mg. per g. of cementitious material. 

It may be noted that with slag:cement proportions between 40:60 and 60:40, 
the absorption curve is for all practical purposes a straight line. In order to 
determine the proportions of a blend, therefore, it is only necessa ry to make up 
blends of the avai lable materials in 40:60 a nd 60 :40 proportions, and to compare 
their 21-hour absorptions with that of the unknown mixture. The proportions of 
the latter can then be obtained by direct interpolation . For more accurate deter
minations an increased number of samples and a closer grouping are desirable . 

Table I shows the results obtained for blends of five normal cements and milled 
slags from two sources. In addition, as a control measure, corresponding blends 
were made up of the cements blended with an inert material , for example, marble 
dust crushed to the fineness of cement. Although the water absorptions deter-
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••• E I - AcTUAL AND DETERMINED PROPORTIONS FOR BLENDS OF PORTLAND CEMENTS, 

MILLED SLAGS AND AN INERT MATERIAL 

Actual Proportions 

I 
------1------------------ ------

Co 55 /45 521:/471: 50150 471:/521: 45155 

_ j J~:~ w,=~eL "%1 W" Del. % W" Del. % W" Del. % W" DeL ~ 
03 I I 1 11 '08 44· 57 1 10'60 48·05 10· 30 49·98 9·97 52·62 9·67 54·78 

2 11·27 44·76 10·82 47 ·87 10·53 49·81 10·10 52·76 9·80 54·81 

___ ~e~~~~~.~~~~~.~~.~~·~~·~~~~~·~~·~ 

04 2 9·55 44·75 9'18 48 ·20 9·03 49'62 8·77 52'14 8·43 55·28 

1 

I I 9·25 45' 23 1 9·03 47 ·30 8·73 50·16 8·57 51·72 8·17 55·53 

___ ~ne~~.3~~4.8~1_8.9~_~7.7~ _8.6~~.7~_8 .2~~2.9'!.... _8·0~~4·7~ 

08 2 11·90 45-47 11 ·67 47 ·37 11-40 49·60 11·07 52·36 10·70 55·39 
I 1 10'27 44'96 1 10'01 47·58 9·80 49·70 9-47 53·02 9·30 54·74 

_ _ _ ~e~~'5~~'~~'~~'~~'~~'~~'~~~~~'~~'~ 

09 
I 10·60 44·78 10·26 47-44 9·85 50·64 9·64 52·28 
2 11 ·16 45 ·03 10·86 47 '62 10·60 49·86 10'32 52·28 

Inert 11·24 44·93 10·82 47·43 10·35 50·24 9·97 52·51 

9· 31 54·86 
9·98 55·21 
9·57 54·89 

I 10·37 44·92 10·08 47·33 9·73 50·25 9·42 52·83 9·20 54·67 
010 2 11·08 45-43 10·92 46·98 10·58 50·27 10-42 51 ·82 10·04 55·50 

Inert 11·05 44·80 10·63 47·80 * * 9·99 52·37 9·62 55·02 

* Insufficient material 

mined for the latter blends were corrected for the absorption of the marble dust 
with no additive, in practica lly all cases the results show values of W" 
exceeding those obtained for the corresponding blends containing slag No. I . 
This may point to so me small reaction between the marble and the cement as 
postulated by a number of a uthorities. 

Conclusions 
(I) The test is extremely simple compared with present chemical or other 

methods. 
(ii) The apparatus is s imple a nd inexpensive, and the test can be confidently 

carried out by a practica lly unskilled la boratory technician. 
(iii) The tests show that the error in the estimate of the proportions is usua lly 

less than 0·5 per cent. 
(iv) The test is highly reproducible and obviates a number of undesirable 

variations inherent in other tests, na mely, those due to the efficiency of the oper
ator, compaction, use of aggregates, etc. 

(v) The test can be carried out with fair accuracy in the field. Provided there is 
no large temperature change in the 40-minute interval between preparing the first 
a nd third specimens or in taking the corresponding burette readings, temperature 
control is not of much importance. If the specimens are stored together, any 
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blends of milled blastrurnace Sl 
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cha nge in a mbient tempera ture will a ffect a ll three in the sa me degree . Humidit:1 
is of no importa nce unless very large changes a re eXp(rienced in the short period 
of mixing the three sa mples. \ 

(vi) The test offers a mea ns of modifying concrete mixes to s uit changes in 
slag or cement characteristics within twenty-one ho urs a fter rece ipt on the si te of 
these material s. 

(v ii) It a ppears that the contribution of the milled slag to water a bsorpt io n, 
and consequently to the strength of the blend is negligible a t least up to the age of 
twenty-one hours. 

Hydrated Lime and Milled Slag Blends 
In South Africa, blends of hydra ted lime a nd milled granulated slag a re frequently 

used for the stabilisation of road bases . The lime and the slag are generally 
supplied in bulk and are blended prior to spreading in a specia lly designed porta ble 
blender. The problem is again that of determining the exact pro portions of the 
two material s in the blend . 

TABLE II - A C TUAL AND DETERM INED PROPORTIONS OF BLENDS OF MILLED SLAGS AND 

HYDRATED LIME 

Actual Lime 
Content 
% by weight 

_____ ~~~ ______ I _____ ~~~------
w" Del. % I Del. % 

----Tg~---·--1If---- ~f~I--I--6~8-----20'09--

27 2·62 26-44 6·55 26·58 
30 6-43 27-85 
32 
34 
36 
38 
40 
42 

2·24 
2·36 

2·04 
2·09 

32-80 
33-80 

37·55 
41 ·58 

6·03 33·12 
5·85 35·38 

5-43 40·76 
5·23 43-43 
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One method already described in this article is entirely suitable for the purpose . 
" ~rtunately the blend commonly used is 2 parts by weight of slag to I part by 
,ght of lime. As can be seen from Fig. 4, the water absorption curves for blends 

r Jpproximately these proportions are rather flat, and a high degree of precision 
'lot possible. The difficulty is overcome by making up blends of slag and lime 

_ known proportions to " bracket" the unknown blend. These blends are inti
mately mixed with equal quantities by weight of hydrated lime. By this means it 
is possible to work in the range of lime contents characterised by the steep section 
of the absorption curve shown on Fig. 4. Re-conversion to the original blends is 
a matter of simple arithmetic. 

The results of a limited series of tests are shown on Table I r. The dilution of the 
original blends with lime introduced a degree of error which, having regard to the 
purposes of the blending, is nevertheless tolerable. It should , however, be pointed 
out that it is necessary to use a water: cementitious material ratio of 0·75 by weight 

. in ordelto obtain a grout sufficiently fluid to permit easy compaction in the jars. 

REFERENCES 
1.- T. C. POWERS and T. L. BROWNYARD: " Studies of the physical properties of hardened 
Portla nd cement pastes" J .A.C. 1.. Oct. 1946- Apr. 1947, V. 43 , P.C.A. Res. Lab. Bull. No. 22. 
2. - F. S. FULTON: " The ra te o f hydration of Portland cement" Portland Cement Inst itute, 
Johannesburg, Aug. 1962. 
3.- K. SEHLKE: " X-ray diffraction as a method of determining the Portland cement content of 
mi xt ures of Portland cement and milled granulated blastfurnace slag" Cement and Lime 
Manufacture , V. XL, No.4, July 1967. 
4. - J . E. KRUGER : " The use of D.T.A. for estimating the slag content of mixtures of un
hydrated Portland cement and ground granulated blastfurnace slag" Cement and Lime Manu
facture, V.XXXV, No.6, Nov. 1962. 
5.- R. E. CR0 MARTY: .. The use of a mag netic sepa rator and su lphide determina tion in the 
determination of the slag content of Portland blastfurnace cement." Cement and Lime 
Manufacture. V.XXXVIII, No. 2, Mar. 1965. 

Films on High-alumina Cement 
LAFARG E ALUMINOUS CEMENT CO. LTD. have recently had made three films on the 
industrial uses of the high-alumina cements manufactured in the U.K. under the 
trade names of "Ciment Fondu" and "Secar". Each film is designed to be shown 
separately or in conjunction with the others. 

One film , entitled "The Cement for Modern Industry", deals with general 
technical aspects and outlines the special properties of high-alumina cements and 
the manufacture and distribution of these materials. 

Another film is entitled " Castable Refractories" and is concerned with the 
particular usefulness of "Ciment Fondu" and "Secar" in refractories, where high 
performance and ease of casting make for durable refractory linings. 

The third film is entitled "Ciment Fondu Structural Concrete" and emphasises 
the contribution which "Ciment Fondu" has made to the construction industries 
by virtue of its extreme rapid-hardening properties, resistance to various aggressive 
chemicals, and high structural strength. 

The films were produced by Chapman Raper & Associates Ltd. in association 
with Allardyce Palmer Ltd. 
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Cement Industry in the United Kingdom 
Cement Production in 1968 

ACCORDING TO statistics prepared by the Ministry of Public Building & Works, 
the total production of cement in the United Kingdom for the year 1968 was 
17,659,000 tons, which is 327,000 tons more than in 1967. Home deliveries of 
cement amounted to 17,573,000 tons, which is 385,000 tons more than in 1967. 

The tonnage of cement delivered by the Rugby Portland Cement Co. Ltd. 
Group in 1968 in the U.K. was 7'9 % in excess of that for 1967. Deliveries at home 
and overseas together, for 1968, were 10'3 % up on 1967. 

Extensions at Widnes Works 
Holst & Co. Ltd. have been awarded the contract to construct the extensions 

to the cement works at Widnes for The Associated Portland Cement Manu
facturers Ltd. The contract includes bulk-loading silos, extensions to the mill 
house, a cement intake pit, a motor repair depot , extension to stores, cement 
packing complex, paving and railway sidings. The consulting engineers for the work 
are Oscar Faber & Partners, and completion is expected early in October. 

Equipment at Pitstone 
In connection with the extension of the Pitstone works of Tunnel Cement Ltd ., 

the firm of Kent Instruments Ltd . of the George Kent Group has secured several 
orders for instrumentation, the orders being placed through the main contractors, 
F. L. Smidth & Co. Ltd. , of Croydon. The Kent equipment, which will feed in 
signals to a computer installed to control a new dry-process kiln , includes 30 Dl 
transmitters, five Multipoint Mk. 3 recorders, gas-analysis equipment, the new 
quick-response pump, and sampling system for the analysis of industrial flue gas. 
Seventy-five current transmitters are also being supplied by Evershed & Vignoles, 
which firm is also in the George Kent Group. 

The plant will have a high electrical content, the equipment for which includes 
nineteen motors of up to 2,700 h.p. and fed at 3,300 volts and over 350 medium
voltage motors fed from eighteen control panels and controlled , in turn , from a 
computerised process controller. Some twelve miles of cable are required in this 
installation and, in view of the vital importance of safety, the earthing system will 
contain nearly 5 tons of copper. The contract for the cables and earthing installa
tion has been awarded to the Shoolbred Electrica l Co. Ltd. , members of the 
Electrical Division of the Deritend Group of Companies. 

The illustration on page 49 shows the new reinforced concrete chimney at 
the Pitstone works in the course of construction. The chimney is 108 m. (350 ft.) 
high and the special travelling formwork is shown being removed by helicopter on 
the completion of the structure. The shaft tapers from 8·5 m. (27 ft. 6 in.) at the 
base to 3·1 m. (10 ft.) at the top and was constructed by the slipform method using 
special formwork which was capable of being continuously varied in diameter to 
suit the taper of the chimney. The consulting engineers are Sir Frederick Snow & 
Partners and the main contractors are J. L. Kier Ltd. 
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Consett 
/JJ @ 1! jJJ @ {j)) tW Bricks 
THE Hot Zone Lining 
for ROTARY C EM ENT KI LN S 
Specially developed for Portland Cement Kilns by Consctt Iron Co. Ltd. 
ROTACON possesses all the important characteristics 
necessary in a basic liner brick. 
ROT ACON bricks build up a sound coating rapidly and withstand kiln 
shut-downs without spalling. They are not subject to chemical attack 
at high operat ing temperatures and wi ll not di sintegrate from thermal 
contraction. The ideal basic lining (or the producti011 0/ Portland Cement. 

ROTACON BRICKS SAVE MONEY 

BY INCREASED KILN AVAILABILITY 
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CONSETT IRON CO. L TO. 
CONSETT COUNTY DURHAM 
Telephone: ConJett 34 I 1 T elex : 53172 
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Seventhin 
• succeSSIon 

Stein have seven tunnel k il ns a t Manuel Works near 
Lin lithgo'vv, They produce Firebri ck, Hig h Alumina a ne! 
Basic Refractor ies, This is No, 7, It is one of 
the most modern and efficient kiln s in the 
world and it typifies the planning a nd en terpri se that 
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h;I\'C gone into 1., 
of M an uel W ork , 
The length of Nc', 
feet allows Cxt l"" 
in liring basic b, 
the best possible I 

st ructure, I t car 
temperat ures f" 
l iOO C. 
Feeding lhi s h , n 
presses ca pab lc iii! 
upto l 200 l ons Jl eSSLIre 
and cI rc1\\'i ng I heL \'Ill;lkriab 



" bat c hing plant. 
' rge ly automat ic 
Inl U1l1 uniform it y 
'i1 ities lik e these 
. ,l' Stein hig h 

' \' bas ic brick:; 
, "md 1l1():;t 

l i ~' ,1Il \ ' \\ ' hl'n: 

T/u' !>orA'U)..[IJlJ.! mac/lilli ' llia/loap , 
flud s('(J/s In/ ( '11/11"( ' />ol/d o/ ." f/(/ud 
mOJlo/II/l irs UI II /of(,!{Ii Im/vl/ft ')/(' hflg 

S imila rl y ad va nced ma nu, 
facturing resources a re 
e mployed fo r a ll the other 
Stein products , 
In the expa nding field o f 

monolithics - refractory 
concretes . plastic s. cements e tc , 
- Stein have ke pt pace with 
demand by building a spec ia l 
pla nt a t the Castlecary Work s, 
Separate liow li nes for each 
type of mate ria l preven t 
contamination of the product. 
Improved pac kaging techniques 
ensure that e\'e ry consignment. 
la rge or small. reac hes the 
customer in pe rfect condition, 

John G Sh' in & Co. Ltd 
Bonnybridge 
Scot land 
BClnknock ~;);) 

-' )",,;: , 

) 

- ...- ~:1 ~ "',..;.1 '.( 
"'. l " /-:<0"'\'/ r/{ 'l -;. 

V 



PA GE xii 

J 

II t 

(I = Circulation number AI F 
A = Material separated in tlhr . 
F = Finished product In t/hr. 
SA = Fineness of incoming product 

in cm'/g B lai ne 
SF ,....,. Fineness of finished produ ct 

In c m%/g B lai ne 
lIa, = BA I BF 

CEMENT AND LIM E MANUFACTURE M AY 1969 

ESCHER W'v-
The new Air Separator 

',. 

.,-

., . 
• ,7 

.,' 

.,-

0,< 

g' 0,2 .. 
:-
c. 
~ 

en 0,1 
II 

II . . 

Type EL 
Fineness of finished product can be regulated during ope:-ati. 
of guide vanes immediately below selector 
a Selector 
b Guide vanes 
c Handwheel for adjusting guide vanes through ring d and 1..,\'", 
Modification of existing air separators easily possible 

j .... 

0,1 

1/02 -= Ratio . 

0" 0,< 

Escher Wyss Ltd., Zurich/Swltz<!n .. 
Telephone 444451 Telex 5391 '6/7/8 

0,6 ", ' 0 ,7 0,0 
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Cement From Billingham Works 

PAGE 49 

Pitstone Works 
Extensions: 
Reinforced Concrfte 
Chimney in course 
of Erection 
(!ee page 48). 

All ce ment produced by 1.e. 1. at thei r Billingham works is now bein g sold a nd 
delivered by The Cement Ma rket ing Company. This a rra ngement commenced 
on March I, 1969, a nd o rders a re now dealt with through The Cement Marketing 
Company's office in Newcastle upon Tyne. 



P AGE 50 CE M ENT AN D LIM E MANUI-'ACTU R E 

New Pulverised-fuel Mills 
TH E OUTPUT of th e cement wo rks o f T he Associa ted Po rt la nd Ce me nt Ma nu fac t · 
Ltd ., at Ho pe, Derbyshire, is being do ubled a nd the new equipment incl udes tw 
coa l m ill s for suppl ying pul verised fuel to the new kilns. T he ca pacity of t he kil n
is 2,000 to ns per day. T he improved ma in tena nce proced ure devised fo r the I 

which a re o f the 7£ type made by Babcock & Wi lcox Ltd ., is ex pected to res uli 
a considera ble reductio n in the time th at mill s are norma ll y o ut of com mi ss ;," 

U nderta king ma intena nce is avo ided in the summer, when the dema".j 
fo r cement is at its pea k. No sta nd- by pl a nt for pu lverisi ng fu el is prov ided , ad 
ro utine ma in tena nce is kept to a m inimum . Wea r is g reatest o n the grind illg 

ele me nts a nd , in the new mill s, access ibility has been improved by prov idi ng for 
the easy remova l of the uppe r part o f the mill , the coa l-c hute a bove the mill , a nd 
pa rt o f the pul ve ri sed- fue l o utlet. A pneumat ic dev ice a uto mat ica ll y adj usts the 
pressure o n the grinding eleme nts to compe nsate fo r wea r, a n o pera ti o n w hic h. 
o n the pulve ri sed-fuel mills insta lled elsewhere is usua lly done ma nua ll y, each 
load ing po int being adjusted in turn . 

The new mill s, which a re simil a r to th ose shown in the acco mpa nying illu st ra ti on . 
will supply 12} to ns o f pu lverised fuel a n ho ur to each of the kiln s. A supple
mentary pneum atic system wi ll recove r fro m the reject syste m coa l w hich wo uld 
otherwise esca pe grinding. 

The a ir-flow thro ugh the mill will be ind uced by suctio n. By reduc:ng the pro
portio n o f air-to-coa l pass ing thro ugh the mill. the a mo unt o f cold a ir drawn in to 
the kiln is reduced a nd econo mies in fuel consumpti o n will be achieved . 



1969 CEMENT AND LIME MANUFACTURE PAGE 51 

National Standards for Portland Cement 

On PA GES 52 to 59 is given the second of a series of tables giving the require
ments of most of the national standard specifications for Portland cement. 

, first table in thi s series related to the chemical composition and was given 
(he number of thi s journal for March last. The table in the present number 

,I.: :ates to the ten sile, compress ive and bending strength s. Some of the data are 
.. jstracted fro m "Cement Standards of the World 1968", but so me of the infor
mation is in accordance with the requirements of later available Standards. Other 
revisions may have been effected since these ta bles were prepared for the press. 

In later numbers of thi s journa l it is intended to publish additional tables giving 
data rela ting to other physical properties of Portland cements. 

The foll owing abbreviation s for the various types of Portland cement are used : 

O- Ordinary 

RH - Rapid hard en ing (or hi gh ea rly strength) 

LH- Low heat 

SR- Sulphate resistant 

AE- Air entrained 

Cement Industry Abroad 

Singapore.-IHI (I shi kawajima-Harima Heavy lndustries Co. Ltd .) recently 
received an o rder from Onoda Cement Co. Ltd ., of Japan, for a clinker unloader 
o f the 330 to ns per ho ur level-luffing type equipped with a hopper a nd a 500 cu . m. 
(655 cu. yd.) bag-filter dust collector, for the Singapore Cement Manufacturing 
Co. Ltd . This plant will replace the present 160 ton s per hour unloader and will be 
in sta lled at Singapore Port. It will be used by Singa pore Cement Manufacturing 
Co. Ltd. for unloading clinker which is transferred to the works for grinding. 

Singapo re Cement Manufacturing Co. Ltd. was jo intly established by Mitsui & 
Co. Ltd. , Ho ryu Co. Ltd ., and Onoda Cement Co. Ltd . and operates a cement 
works hav ing a capacity of 500 tons per day. Because of an unexpected increase in 
the loca l demand for cement, the Company is doubling the works and the purpose 
of the new unloader is to increase the clinker-unloading capacity. 

India.- The works of The India Cements Ltd. , at Sankarnager, Tirunelveli District, 
Madras State, are being extended and as a consequence the present productive 
capacity of 1,500 tonnes per day will be increased to 1,000,000 tonnes per an;lum. 
The new plant is being supplied by F. L. Smidth & Co. , Denmark . 
(See also page 62.) 
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Slurry-press Conveyors 

IN CONNECTION with the extensions at the Dunstable works of The Associated 
Portland Cement Manufacturers Ltd. , a system of seven press conveyors, used for 
the first time to hold the complete volume of cake from the press to provide a 
controlled rate of discharge, has been installed. The duty of the conveyors, which 
are installed directly below each of the cement slurry presses, is to receive slurry 
cake in slab form from each of the presses which are discharged in sequence. Each 
pressing operation and slab discharge takes 34~ minutes, and during this period 
each conveyor belt is stationary. The quantity of slurry cake discharged by each 
press is 15 tons, which corresponds to the holding capacity of one conveyor. This 
amount is then discharged by the conveyor in 7 ~ minutes. The discharge rate , 
therefore, of each conveyor is 120 tons per hour. Each cake slab is 4 ft. (1·2 m.) 
square and 2 in. (5 cm.) thick. 

Each conveyor has a 6O-in. (1·5 m.) flat belt and is43 ft. (l3·lm.) long. A slight 
incline of the belt assists water shedding over the taildrum to fall onto the belt 
during the pressing operation , and also assists in washing down the belt when it is 
stationary. The drive-head comprises a 5 h.p. 1,500-r.p.m. foot-mounted motor 
connected to a double reduction worm-reduction box by means of a V-rope drive. 
The gear-box is connected to the head-shaft by a flexible coupling and spur-wheel 
and pinion. The speed of the head-shaft is 0·54 r.p.m. and results in a belt speed 
of 3 ft. (0·9 m.) per minute. 

Because the slurry cakes are in slabs and are of a soft plastic nature, they have 
to be broken up so as to produce material of a size which is more su itable for 
handling by a belt-conveyor. This is done by a rotating picker shaft, which is 
mounted above the conveyor drive-drum and comprises a series of blades set 
around the circumference and along the length of a shaft mounted in ball-bearing 
plummer blocks, set parallel to and above the conveyor head-drum. The speed and 
distance between the blade and the top of the conveyor head-drum is determined 
by the rate of discharge required from the conveyor, and the nature of the material 
being handled. The picker shaft is driven by a 5-h.p. 1,500 r.p.m. foot-mounted 
motor through a V-rope drive and torque-a rm gear-box to produce a shaft speed of 
30 r.p.m. 

The frame of the conveyor consists of channel stringers supporting a closely
pitched bed of mild steel flat idlers 4 in. (10 cm.) in diameter, above which are 
skirt plates to receive and retain the material on the belt. Because of the large 
quantity of material a mounting to 15 tons, and the sizes of the slabs, the height of 
the skirt plates is 4 ft. 3 in. (1·2 m.) above the belt line and nominally the same 
distance between plates. Because of the soft plastic nature of the material , the 
cross-section of the skirt plates are specially designed to stop the material adhering 
to them by sloping the plates outwardly to give a distance between skirts of 4 fl. 
3 in. (1·2 m.) at the top and 4 ft. 6 in. (I' 3 m.) at the bottom. To ensure a clean 
discharge, the skirt plates are increased by 3 in. (7 ·5 cm.) in width between the 
tailend and the discharge end. 
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Because of the non-abrasive nature of the material and its softness , and in 
o rder to reduce skirt friction to a minimum, rubber seals were replaced by circular 
rods welded continuously to the bottom edge of the sk irt plates, leaving a small 
clearance between the rods and the belt. To prevent water spilling over the edges 
of the belt, the edges are inclined on short continuous rubbing plates. 

The tail -end unit is screw operated. The belt , which is 60 in . ([·5 m.) wide, is of 
three-ply ribbed-fabric construction with -if in. (3 mm .) top cover and 16 in. ([ ·5 
mm.) bottom cover and a vulcanised joint. The conveyor is provided with guards 
for couplings and V-rope drives, the skirt plates and tail-end units being protected 
by open-mesh guards. 

The design , supply and installation of the press conveyors was undertaken 
by Richard Sutcliffe Ltd . 

A Transmission Belt at Lime Works 
[T IS REPORTED that the drive-belt on a crusher at the C[itheroe works of the 
Horrocksford Lime Co. Ltd . has been in continuous operation since 1965. The 
belt is 20 in. (50 cm.) wide and is a T.B.A. whipcord flat transmission belt o f 

quality number RB.63. It is 48 ft . 6 in. ([4·8 m.) long and was supplied by Turner 
Brothers Asbestos Co. Ltd. The Hadfield crusher to which it is attached runs at a 
normal load of 200 h.p. with peak loads up to 300 h.p. The accompanying illustra
tion shows the belt in operation . 

- - --- --------
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New Equipment at an Indian Limestone Quarry 
INUIA CEMENTS LTD., which was es ta blished as a pub lic compa ny in 1949, 
had initia lly a da il y o utput o f 300 to ns, a nd by 1956 the o utpu t had reac hed 
a bo ut 700 to ns per day. By 1959 the pla nt had been doubled . In Mad ras Sta te, 
the Compa ny o bta in s a bo ut two- thirds of the req uirements of limesto ne fro m 
contracto rs wo rk ing deposit s abo ut fi ve miles fro m the cement works. The ba nds 
of limesto ne run eas t-west o n either side of the Sa nk a ra nk oil Road fo r a bo ut 
three mi les. T his deposit , whic h is of ig neo us a nd meta mo rphic o rigin 
a nd conta ins in trusio ns of gra nite a nd qua rt z, is fo r the most pa rt sui table fo r 
ma king cement. Occasio na l pockets of coa rse ca lcite, fi ne-gra ined saccha ro ida l 

ma rbles a nd of ca lciphyres occur. The ba la nce o f the Compa ny's limesto ne 
requirements a re o bta ined fro m its own qua rry near the works, where there is a 
ba nd of medium-grai ned saccha ro ida l ca lcite lim esto ne a nd white ma rbl e extendin g 
fo r I ~ miles a lo ng the eastern foot o f th e Ta la iyuthu Hill. The grea ter pa rt of 
the deposit is impu re a nd conta ins o nl y na rrow ba nd s o f high-grade calcite. 

In the ea rl y I 960s, in o rder to sa tisfy th e increased de ma nd s fro m Indi a Cement s 
Ltd ., one of the contractors insta lled two" Atlas Copco A R3 " sta ti o na ry 
compressors. In view o f the performa nce o f th ese machines, Ind ia Cements Lt d . 
rece ntly o bta ined two "Atlas Copco BT6" sta ti o na ry two-stage single-act ing 
a ir-cooled compressors. Each o f these machin es, o ne of which is shown in the 
accompa nying illustra ti o n, has a ca pacity of 282 cu. ft. (9 cu. m .) per minute . 

The co mpressors suppl y power to o perate jack-ha mmers a nd rock-drill s. 
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Wall of screw conveyor tunnel 
equipped with inspection windows, 
and catwalk over self-cleaning 
haunching. 

F-H Airslide conveyor in 
self-clean ing va lley, show
ing blade of adaptor gate 
operated from tunnel. 

Fuller Kinyon pump with F-H 
Airslide conveyors from flu id 
lift . . 

Th e bulk carrier M .V . " Ligar B ay ", 
built by H enry Robb Ltd . , L eith, for 
th e Tarakoh e Shipping Company of 
Wellington N.Z., is equipped with 
Full er Kinyon pn eumatic cement
handling equipment suppli ed by 
Constantin (Engineers) Ltd., capable 
of 'automatically loadin g bulk 
cement at over 550 tons per hour , 
and discharging-up to 1,500 ft. 
from the ship's side, and a lift of 
60 ft.-at 130 tons per hour. 

Pl ease write or t elephon e for full 
det a il s of Full er eq uipment . 

CONSTANTIN 
(ENGINEERS) LTD. 

RADNOR HOUSE • LONDON ROAD' NORBURY 
LONDON ' S.W.16 «) 01-764 9571 

ECDNSTANTIN 
S A 

CDNSTANTIN 
ESPANOLA S A 

105 rue Lafayette Sancho 81 Sabia 28 
PARIS 10 ' 526 91 .29 SAN SEBASTIAN ([) 1B442 

GATX 
L;''' ... •• 01 FULLER CO. U.S.A. """''''''''''''''~0 

?NE UMATI C CON VEYORS · BlENO ING SY STEM S 
OUST COllECTORS , COOLERS CONTROL EOUIPMENT 

Published b y CONCRETE PlI 8 1. I( ATI()~S LTD .. 60 Buck ingha m G ate. Lo ndo n. S . W. I. Enghtnd . 
Pri nted in G re~lt B r i : ~l in b y F UTr W,I\Y P IU NrERS. 17 Sum:l!r Sl re :;! (. L() nd o n, S.E. l . 
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CORRECT LAYOUT IS OF 
MAJOR IMPORTANCE 

About 50 POLYSIU S mill s go into o,Jera 
tion every year. A weal th of experience 
is avail3;)e to so lve your grindi ng prob lems. 
Polysius design and construct complete 
open and closed circu it plants for dry and 
wet process grindi ng w ith drives up to 
6000 KW. 

POLYSIUS 

4723 Neuh ec:kul11 
( Gt,:n1l ,Hly ) 

The illust ration shows a closed circu it 
grind ing mill , 4 metres diameter, 12 metres 
long, w ith twin pinion drive. This mi ll has 
an ou tput of 80 tons/ hour of cemen t at a 
fineness (B lai ne) of 3000 cm'/g when 
grinding hard clinker from a rotary kiln. 

POLYSIUS LTD . POLYSIUS S A . r .. l , Paris 

The Srar- kens . 
A s.;o \ Berks (Enql.ln d ) POLYSIUS S.A . Mad rid 

T. I.,p',,,,,. ,":'!J:':)\71 1 1.·I,pl,,,,,,. \\ "\I"lqR, .... :'lll l POLY: US(PTY .) LToJ . 
1.1" 1 ",' 1!\! 1 1,1.- . 1 1,:' Joh<lnllcs hu r o 

- 1 ~ r 
, . 
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