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The comprehensive range of grinding media su ppli ed by us ana o ur unique 
experience in the cement industry in practically every country of the 
world enable us to give expert advice and to su pply a type of 
grinding media that wH.1 provid e ' the answer to any grind ing problem. 
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MIAG SUSPENSION PREHEATER 
or MIAG Grate Preheater for short kiln dry process operates 
on exit gas from kiln 
or MIAG Calcinator for short kiln wet process 
or MIAG Heat Saving Devices for long kiln wet and dry processes 

BRAUNSCHWEIG / Germany 

AGENCY FOR GREAT BR ITAIN 

INDUSTRIAL EOUlpr~6 NT CO, (N , I.) Ltd " 58, Howar r:l St , Belfa s t 
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FULLER-DRACCO GLASS 
CLOTH FILTERS FOR THE 
CEMENT INDUSTRY 

, ., 

* For completely dust-free cement production both kilns and cl inker coolers should have Fuller-

Dracco Glass-Bag filters . 

* Fuller-Dracco Glass-Bag filters assure virtually 100o~ dust collection from hot gases . 

* Glass bags withstand cont inuous temperatures of up to 550°F. 

* Reverse air and sonic cleaning prolong bag life. 

* Bag-houses can be des igned for vacuum or pressure operation and for any capacity. 

* The largest suction type Glass Cloth Collector in the world is a Dracco installation handling 350,000 

c.f.m. dry process kiln gas . 

Glass cloth gas clean ing has proved the most effec
tive means of trapp ing hot dust in cement plants and 
Fuller 's extensive experience in des ig ning and 
developing Glass-Bag Dust Collectors for many 
applications makes us best qualified to build your next 
collecting system. 
Fuller-Dracco Glass-Bag dust collectors operate at 
intake temperatures of up to 550°F without pre
cooling and we can offer a variety of bag cleaning 
techniques to suit your operating requirements. 
Bag-houses are tailor-made to suit individual 
applications and cost requirements . The glass bags 
incorporate Fuller's modern fabricating techniques 
to ensure maximum service life . 

CDNSTANTIN 
(ENGINEERS) LTD. 

RADNOR HOUSE ' LONDON ROAD ' NORBURY 
LONDON ' S.W.16 ([) 01 -764 9671 

ECDNSTANTIN 
SA 'i'WMt44i 

105 rue L.f.yette S.nc:ho .1 Sablo 28 
PARIS ID' ([) 626 &1 .29 SAN SEBAS TIAN (018442 
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BRINDLEY 
F. J. BRINDLEY & SONS (SHEFFIELD) LTD. 

FOR BALL AND 
TUBE MILLS IN 
HIGH CARBON 
OR CHROME STEEL 

from 1" to 6" diam. 
All hand forged to grl nd faster , 
last longer, never break and never 
IOS6 shape. 

Also fine hand forged tools for 
quarry and mine. 

CENTRAL HAMMER WORKS, 
ACRES HILL LANE, POOLE RD., 
DARNALL, SHEFFIELD 9. 

Tel : Sheffield 49663/4 Grams : 49663/4 
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"LOMA" FURNACE 
The illustration shows a .. LOMA .. 
duplex, oil-fired FURNACE (no 
refractories) serving .. LOESCHE " 
MILL engaged in grinding a mixture 
of limestone, anthracite and coke at 
the rate of 35 tons per hour with an 
average moisture of " % and a maxi
mum of 7% . 32,000 cu. ft . of air per 
minute at a tem(,>erature of 175°F. 
after the Mill. Entrance temperature 
about '100°F. Fuel is Bunker Coil. 
MILL fed by .. LOESCHE " a!l · 
enclosed ROTARY FEEDER. 

Also Feeders , Disc Pellet isers , 

Pneumatic Conveyors. 

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

Telll,ams: 
( INLAND) CLAYCOMP LONDON, 8 E 1 
(OYERSEA8) CLAYCOMP LONDON 8 E 1 
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u niversal 
Drives for the largest pumps, compressors, fans, mills, mixers and 
crushers for any application in any industry. 

international 
Complete factory electrification including the generation of power 
anywhere in the world . 

LARGE 
INDUSTRIAL 
MACHINES 
DIVISION, 
BRADFORD,3 
Tel: 65221 

Never too big - or too small - for 

250 hp 735 rpm de motor 
driving the rotary kiln 

at the Rhoose Works of the 
Aberthaw and Bristol Channel 

Portland Cement Company Ltd. , 

ENGLISH 
ELECTRIC 

Glamorgan. 

EM. 56 
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.. CONCRETE SERIES" JOOKS 
Detailed particulars ofthe 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. 

Prices in Canada and U.S.A. are given in dollars in brackets. 
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Cement Che-mlats' and Works Manalera' Hand
book. WATSON and CRADDOCK. 1965. 234 pp. 30,.; 
by post 31s. 9d. ($7 '50.) 
Structural Lightweight - .,.reaate Concrete. 
NBSBIT. 1967. 280 pp. 28,.; by post 29,. 6d. 
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Concrete Flnl.h~. and Decoration. CHILD •. 1963. 144 
pp. 18,.; by post 19,. ($4'50.) 
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LAla!MAN. 1958. 115 pp. 6,.; by post 61 . 9d. ($1'50.) 
Concrete Conltruction. REYNOLDS. 1967. S04 pp. 

60,.; by post 63,. ($ 15·00.) 
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1960. 160 pp. 15,.; by post 16,. ($3'50.) 
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Theory and Practice of Structural De.1an Applied 
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PANNBLL. 1966. 52 pp. 24,.; by post 25,. ($6'00.) 

Reinforced Concrete Delianer'. Handbook. 
RBYNOLDS. 1965. 358 pp. 20,.; by post 21s. 9d. 
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BuDdlna • • RBYNOLDS. 1959. 266 pp. 12,. 6J.; by 
pOI! 13,. 10d. ( $3·00.) 

FOl'mwork for Concrete Structt.: res. WYNN and 
MANNING. 1965. 388 pp. 50,.; by PO&! 53,. ($12'50. ) 

Pre.tr .... ed Concrete. MAGNBL. 1954. 354 pp. 
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Book Company, Inc., New York 36. 

Guide to tho B.S. Code of Practice for Prestre .. ed 
Concrete. WALUlY and BATH. 1961. 104 pp. 
15,.; by post 16,. ($3.75.) 

Deabra and ConltructloD 01 Rein! oreed Concrete 
Brlda ••• LSGAT, DUNN and FAIRHURST. New edition 
in preparation. 

Reinforced Concrete Reservoir. and Tanka. 
MANNING. 1%7. 384 pp. 36,.; by po.t 38,. (S9·00 .) 

COllerete Water Towers, Bunkera, SUoe and other 
Elevated Structure.. GRAY and MANNING. 1964. 
312 pp. 36,.; by post 38,. ($9 '00.) 

Reinforced Concrete Chimneys. TAYLOR and 
TURNBR. 1960. 80 pp. 12, .; by post 13,. 
($2'80.) 

introduction to Concrete Work. CHILD. . 1961. 
120 pp. 4,.; by post 4,. 9d. ( $1 '00.) 

Elementary Guide to Reinforced Concrete. 
LAla!MAN . 1950. 95 pp. 6,.; by post 6,. 9d. 
($1 '50.) 

Introduc:tioD to Prestressed Concrete. ABELBS. 
Vol. 1: 1964. 379 pp. 60,.; b y post 62,. (US·OO. ) 
Vol. 2: 1966. 347 pp. 72,.; by post 74,. ($15.00.) 

PreltrcACd Concrete D .... n.r·. Handbook. 
ABELBS and TURNBR . 1962. 294 pp. 28,.; by post 
29, . 6d. ( $7'00.) 

Ultimate Load Theory Applied to the Deolan of 
Reinforced and Prntreued Concrete Frame • • 
BAKBR. 1956. 96 pp. 18,.; by poot 190. ($4'00.) 

Continuoul Beam Structure.. SIDPUlY. 1962. 
128 pp. 12:.; by POSt 13,. ($3'00.) 

Statically-Indeterminate Structures. GAR T NBR. 
1957. 128 pp. 18,.; by Poot 190. ($4·00.) 

Analy.1. of Structure.. SMOLlRA. 1955. 176 pp. 
18,.; by post 19,. ( $4'00.) 

Nomol'raml for the AnaJYI1. of FramH. R Y G 0 L. 
1957. 58 pp. test and 26 nomoaraml. 18J'.; by POlt 
19, . ( $4'00.) 

Charta for Helical Stain. CUSBNS and 
SANTATHADAPORN. 1966. 36 pp. 10,.; by post lis. 
($2-50.) 
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Influence Line. lor Thru.t and Denellol' Aloment. 
In the Fb:ed Arch. ERIKSBN. 1955. 27 pp. 
4,. ; by post 4,. 8d. ($1'00.) 

Deli.n of NOD-Planar Roof.. TUJUNGTON and 
TURNBR. 1964. 108 pp. 15,. ; by post 16,. ($3'75.) 

Arch Rib. lor Reinforced Concrete Roof •• 
TBRRINGTON. 1956. 28 pp. 4,.; by post 4, . 8d. 
( $1 '00.) 

Dalan of Pyramid Roof.. TBRRINGTON. 1956. 
20 pp. 4,.; by post 4, . 8d. ( $1 '00.) 

Delign of Priamatic: Structure •• ASHDOWN. 1958. 
87 pp. 9,.; by post 10,. ( $2'10.) 

DeliI'D and ConltructloD of Foundationl. 
M .'NNING. 1961 . 231 pp. 24, .; by POI! 25,. 3d. 
( $6'00.) 

Raft Foundatlono: The SoU-Line Method. BAKER. 
1965. 148 pp. 15, .; by post 16,. ($3'75.) 

Deep Foundation. and Sheet-pUlnll. Ln. 1961. 
260 pp. 20,.; ry post 21s. 3d. ( $5 '00.) 

Reinforced Concrete PUina and PUed Structure •• 
WBNTWoRm-SHBILDs, GRAY and EVANS. New 
edition in preparation. 

Foundation FaUure. . SZBCHV. 1961. 140 pp. 20,.; 
by post 21s. ($5'00. ) 

Concrete Product. and C .. t Stone. C H J L D II • 
1961. 320 pp. 18,.; by poot 19,. 9d. ( $4·50.) 

Mould, for Ca.t Stone and CODcrete Products. 

r~~6a;:~. ~~~;~t~~ir,r [$~.!Sjd.n ware. 
Eetimadnc and Coetlna Prec: .. t Concrete 

Producta .... d Ca.t Stone. FllILDBR. 1963. 138 
pp. 16,.; by post 17,. ($4'00.) 

Concrete Farm Structurea. PENNINGTON. 1954. 
\56 pp. 12,. ; by post 13,. ( $2'80.) 
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POLYSIUS 

engineers 

advise you 

to choose 

The correct kiln 

POLYSIUS GMBH 
4723 N eubeckum, 
W est Germany . 
r.I.,on · (02515 ) 711 
T~t~,,. amme · Polyslus N e ubeck um 
lei .. · OP92 B9l 

Long ki ln for wet and dry process 

for every raw material 
LEPOL kiln with preheaier for granulated and smal l -size material 

POLYS IUS L TO . 
L ondon R oad, 
A scot, Berks. 
Telephone : Winkfield Rn- : 011 
Cal:de, : Polysius A$C"ot 
Telc .. S'i 102 

POLYS IUS S.A .R .L . 
13 Ru e A uber , 
Paris I Xe( Frankreich ),France 
Tel : Pui,>-Rl chel'E'u 87 49 
TeleCf"a",rnes : Poly-sius Paris 
Tt'i-:!y : 21602 
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Electric Power for Cement Works. 

IN early works manufacturing Portland cement. man-power was used almost 
entirely for winning raw material and handling it throughout the process. For driving 
the washmills. crushers. and grinding mills. small steam engines were used. Reid . 
in a book published in I868. mentions a mill. washing 5 tons per hour. requiring 
" the power of eight horses to work it." and a line of stone-breakers. edge-runners 
and horizontal stones. requiring ·respectively 3. 5 and 8 horsepower for an output 
of 2 tons of cement per hour. 

With technical development. many phases were passed through : increasing 
size of units. the advent of the rotary kiln. mechanical handling. and electric power. 

Some of the earlier installations of rotary kilns were very beautiful examples of 
millwrightwork. in which the whole works was driven by a central slow-speed steam. 
mill-engine by ropes and belts. with a direct current generator for supplying minor 
electrically-driven auxiliaries. Works driven in this manner survived until about 
30 years ago. 

With the growth of the use of electricity in industry. direct mechanical drives 
from engines were replaced by electric motors. Many cement works were located 
in areas remote from a public electricity supply and installed their own generating 
plant. using either steam or gas engines. Outlying clay plants and washmills 
retained their own prime-movers. gas engines being widely used in place of steam. 

These generating plants can usually no longer compete in cost with supplies 
from the national grid. which are available in the remotest districts in the U.K. 

The load factor of a cement works can be kept high. at between 75 and 85 per 
cent .• and the overall works power-factor can frequently be corrected to approach 
unity . It is normal practice to regulate the hours during which grinding is done. so 
that the demand is reduced during periods of peak load in the supply system. 
particularly in the winter months. This makes it possible to negotiate advantag
eous terms for the supply. 

B 

t 5 l.U,fJ. 251 0 
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The power consumption per ton of cement produced may lie in the range of 80 
to 130 kWH, depending very largely on the hardness of the raw material, which 
at 80 per cent . load-factor would set up a demand approximately in the range of 
12 to 20 kW. per 1,000 tons of cement produced per year. 

The installed capacities will of course be great er than this, that provided for 
a 300,ooo-tons per year wet -process plant and a 400,ooo-tons per year semi-dry 
plant , both installed recently, being 28 and 25 kV A per 1,000 t ons per year res
pectively. 

In dealing with the technical aspect s of the application of electrical power the 
following features are peculiar or of particular interest to the industry. 

The drives on cement works call for both large and small motor units, generally 
at a constant speed and torque and installed sometimes over a considerable area, 
so that 3-phase so-cycle alternating current , as st andardised in the grid system in 
the United Kingdom, is suitable for almost all applications. 

Where power to be dealt with is 1,500 kW. and upwards, 3'3 kV. is an economi
cal pressure for main transmission and direct use on motors down to 125 h .p., whilst 
for smaller ratings transforming down to a secondary pressure of 415 V. 3-phase 
so-cycles is convenient . The" neutral " point of both the 3'3 kV., and 415 V. 
systems will be earthed. The lighting for the main works and office buildings can 
be carried out using the 240 V. four-wire system but, in order to keep the lighting 
system apart from the power it is preferable t o install, at different points on the 
works, individual transformers of say 25 kVA. stepping down from 415 to 240 V. 
For portable tools and hand lamps it is essential, for safety, to use IIO V. with the 
central point of the wind ing earthed; this voltage can be obtained from a separat e 
winding, of say 5 kVA. capacity, arranged on the transformer. 

Power Distribution 
A cement works must have continuity of supply and this necessitat es arrange

ments being made with the Supply Authority concerned for duplicate incoming 
feeders. each of which has the capacity to meet the full works demand. 

Although this may involve additional cost , it would be small in relation to the 
loss of production in the event of a failure of the supply. 

Fig. I is a line diagram of a t ypical 3·3-kV. and 4IS-V. dist ribution system. 
It will be seen that the high-tension supply is distributed from the main works 
substation to several section substations. In all of them adequate enclosure for the 
exclusion of dust , which is always present in some degree even in the most well-run 
works, is of paramount importance. 

HIGH- TENSION D ISTRI BUTION . - There are many types of switchgear now 
available for 3·3-kV. distribution. Metal-clad gear is preferred , either air insulated 
or oil or compound filled, incorporating vert ical isolation and single or double 
cross-jet oil circuit breakers designed to meet the higher fault conditions brought 
about by the increase in power of the supply authorities networks. Su ch increases 
ha\'e, in many older works, necessitat ed the replacement, at great expense, of 
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Fi~. 2.-Typical Hi~h-tension Gear. 

switchgear that was otherwise adequate for the works requirements. 
In designing the power distribution syst em, it is of utmost importance to 

provide suitable protective relays which can be graded so that , in the event of a 
fault occurring, only the faulty breaker will trip, leaving the remainder of the 
circuits in a healthy condition. 

Indiscriminate tripping of circuits must be avoided in all circumstances. 
Typical high-tension gear is shown in Fig. 2 . 

TRANSFORMERS.- The selection of the rating of the 3·3-kV. and auxiliary 415-V. 
transformers depends to a large extent on the magnitude of the loads in the 
various sections of the manufacturing process. The present practice is to duplicate 
the transformer capacity on those sections of the plant where continuity of opera
tion is vital, so that in the event of a failure of one transformer unit that the 
section is kept in operation at least at go-per cent . capacity. 

LOW-TENSION DISTRIBUTION.- For swit chgear to control the 415-V., 3-phase 
50-cycle distribution , it is generally accepted that, for currents in excess of 1,000 
amperes, the air circuit breaker be used together with switch-fuse gear tor current s 
from 800 to 300 amperes. For the smaller loads of 200 amperes and below it 
is general practice to use fu se-gear alone. 
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FI~. 3.~Typlcal Low-tension Gear. 

The air circuit breakers are usually manually operated , although solenoid 
operation can be included if so desired. 

For prot ection of the air circuit breakers, over-current and earth-leakage relay 
operating through a shunt trip-coil system are incorporated . 

The air circuit breakers and the associated switch-fuse gear select ed, should 
carry an A.S.T .A. Certificat e that each unit is capable of withst anding short
circuit conditions within a range of 25 m V A. to 35 m VA., equivalent to 23 ,000 to 
30.000 amperes, according to the design requirements of the network . Fig. 3 shows 
t y pical low-tension gear. 

C\BLEs.~The use of copper conductors in cables is generally preferred although 
the use of aluminium conductors is increasing and does show a saving in cost for the 
higher volt age and current ratings for high-volt age supplies from the subst ations of 
the supply authorities to the works substations. 

In general for the 3·3-kV. works distribution , paper-insulated lead-covered 
single wire-armoured ca bles to B.S. 480 are used , whilst the feeders to the quarry 
a re double wire-armoured t o B.S. 760 to comply with the Mines and Quarries 
Regulations. 

The trailing cables used to supply the excavators and mobile equipment are of 
th e tough rubber sheathed type to B.S. II 16, being specifically designed to comply 
with the Mines and Quarries Regulations. 

For the 415-V. distribution , paper-in sulat ed single-core cables are used t o a 
minimum of 0'06 sq. in .; PVC. insulat ed cables are now frequently used for the 
smaller sizes of power cables. For control and auxiliary wiring, the use of cables 
down to a minimum of 0'0045 sq. in . is considered adequat e . 

., ... .. 
"r\tl-3~~" fl1 l..1I')VlH1\;h~m'f 



PAGE 70 CEMENT AND LIME MANUFACTURE SEPTEM BER 1()()7 

Fi~. 4.-M ulti-starter Control Cubicle (See Fi~. 5). 

In hot locations near the kiln , the use of mineral insulat ed conductors may be 
advantageous. 

Motors 
CONTROL GEAR. - On a modern cement works up to some 75 per cent. of the 

motors must of necessity be remot ely controlled . The practice of locating each 
control unit alongside its particular motor is now the exception rather than the rule 
and has been superseded by the" Multi-starter control cubicle" containing a 
group of air break contactors, the number of which will depend upon the number of 
drives to be controlled in that particular section of the plant. 

For protection of these motors, suitable over-current and under-voltage pro
t ection is incorporat ed on each circuit with the addition of .. group earth leakage 
relays" which will trip all the motors included in the particular control cubicle 
in the event of anyone motor developing an earth fault . The groups of multi
st arter control cubicles are usually housed in a suitable enclosure, which is kept 
under a slight air pressure to avoid the ingress of dust. An example is shown in 
Fig. 4, and a rear view of the retractable unit in Fig. 5. 

MOToRs.- In a cement works the power of motors normally employed ranges 
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Fig. 5.-Rear View of Retractable Unit (See Fig. 4). 

from a fraction to 3,000 h .p. It is usual to arrange for motors of 180 to 200 h .p. 
and above to be supplied at 3'3 kV. However, with the ever increasing size of 
grinding mills it is probable that the power may rise to 5 ,000 or 6 ,000 h.p., 
for which special consideration would have to be given to the choice of voltage 
and starting equipment. 

The motors for cement mills are usually of the drip-proof synchronous 
induction-type with an efficiency of up to 97 per cent. at full load running with a 
starting torque of Ii times full load. These machines are designed for a leading 
power factor of 0'95 and are used to correct the works overall power-factor which 
can be maintained between 0 '99 and unity. It is then not necessary to install 
any condenser equipment. 

For protection of these larger motors suitable thermal over-current and earth
leakage relays are incorporated, together with thermal elements embedded in the 
motor end windings which can be made to operate a trip or alarm circuit in the 
event of overheating in the windings, thus 'avoiding the possibility of burning out, 
which would necessitate completely re-winding the motor, with its inevitable loss 
of production. 

For driving compound-mills, the usual British practice is to use a motor 
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Fi~. 6 .-1,200-h .p . Motor . 

running at 750 r.p.m . Adequ ate st eps have to be taken to ensure th e exclusion of 
dust from both motors and control-gear. It is desirable to house them in a room 
se parated from that housing the mills. To ease the stresses in volved when in ching 
the mill for maintenance purposes, small auxiliary motors and " barring gear " 
are installed by some operat ors. Fig. 6 shows an example of a T ,200-h. p. motor 
which runs at 750 r.p.m . driving a mill. The mot or in Fig. 7 is an 1,800-h.p. motor 
ru nning at 200 r .p .m. driving an autogenous grinding mill. 

For almost all auxiliary drives a fin al low speed is required . A variety of 
means is available to reduce the speed from the motor , such as Vee-ropes, spur-and
worm-gear box or a combination of these. acco rd ing to the circumst an ces. 

There is also available a large selection of motors with gea rs built in . 
Fo r the more arduous starting duties slip-rin g motors a re used but . for d ri\'es lif 

Fi~ . 7 .-1 ,800-h.p. Slow-speed Motor . 
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Fig . S.-Skid-mounted High-tension Gear. 

75 h .p. and below, squirrel-cage tot ally-enclosed motors comply ing with B.S.26l 3 
are used . 

In order t o avoid having to carry a multiplicity of spares, it is desirable to 
keep to a minimum the t ypes and sizes of motors employed , as well as the speed 
reducers associated with them. It is found that most requirements can economically 
be met up to 20 h.p. by lAso-r .p.m. motors of I , 5, 10 and IS h .p. 

SPECIAL ApPLICATIONS. - There is a number of drives in a cement works for 
which variable speed is required. 

Each drive will call for special investigation on an A.C. system, but the follow
ing generally applies to cement works duty. For powers up to about 100 h .p. not 

Fig. 9.-Skid-mounted Low-tension Gear. 
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requiring a range of speed variation of more than 2:1 or constant torque through 
the range, the slip-ring motor with rotor resistance will be satisfactory though 
at some loss of efficiency, which may not be of importance when the duty is 
intermittent. But for any power where continuous operation and constant torque 
at any point in the range are required, the A.C. commutator motor is found 
efficient and satisfactory though higher in first cost. 

The commutator motor is almost invariably used for driving rotary kilns. 
It has also been used for induced draught fans in preference to rotor resistance 
or hydraulic couplings, although a fixed-speed fan with damper control is now 
often installed. 

For smaller drives, such as grates, coolers, and feeders , it gives better speed 
regulation than rotor resistance, but squirrel-cage motors with one of the many 
mechanical variable speed gears, are found to be very reliable with lower main
tenance requirements. 

In the quarry, mobile equipment has to be supplied with electricity. Large 
excavators may be run on 3·3-kV. supply, using 3,300-V. motors, the operational 
control being either electrical, by means of a modified Ward-Leonard system, or 
mechanical from a single motor. The supply is brought to the machines by gate
end switches and trailing cables. 

Low tension supplies for smaller machines and for lighting are obtained through 
transformers and switchgear which can be skid-mounted and thus be kept reason
ably close to the machines, with a minimum movement of heavy cable. Figs. 8 
and 9 show skid-mounted high-tension and low-tension gear respectively. 
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The cleanest and lost efficient 
. way to convey fine, dry solids is 
through a pipe --' -------' 

•

1. . , 
I 

with a push from 
he CAllOW-DUCON 

flUO/veyor 
The Callow systems now incor
porate the Callow-Oucon Fluo! 
veyor System which is one of the 
most advanced developments in 
dense phase pneumatic convey
ing of fine dry solids ... such 
as plast ic powders, cement, 
hyd rated lime, fly ash, pulverised 
coke and coal, silica dust and 
fillers. 
There are no moving parts ... no 
screws, agitating nozzles or 
pressure-consuming orifices. 
Air volume and pressure require
ments are low. The Fluo!veyor 
comes complete with compress
or unit and controls. 
Conv e ntional dilute-phase 
systems can also be designed 
to meet your individual require- , 
ments. 

Forfurther information, contact :- , 

CALLOW ENGINEERING LTD 
Pioneer Specialists in Pneumatic Conveying 

SKELMERSDALE, LANCASHIRE, ENGLAND 
Telephon e: T AWD VALE 3321 (5 lines) 

A MEMBER OF THE W ESTON-EVANS GROUP 
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Recommendations for Testing Cement 
THE Draft Recommendations for "The Testing of Cement" prepared by the 
International Organisation for Standardisation were pu blished recently by 
Cembureau. The publication, which is divided into three main sections
definitions and terminology, strength t esting, and chemical analysis- ·is obtainable, 
in English and French, from Cern bureau, The European Cement Association, 
2 Rue St . Charles, Paris Ise, France. Some of the recommendations are given in the 
following. 

Stren~th Tests 
The Rilem-Cembureau method of testing the bending and crushing strengths 

of cement is recommended and is as follows. 
PREPARATION OF SPECIMENS.-A mortar is prepared from a standard sand, the 

proportions by weight being I part of cement , 3 parts of perfectly dry standard 
sand and! part of drinking wat er (water-cement ratio=o·So) . The mixing ap
paratus and procedure is described in detail in the publication . 

The t est specimens are prisms 40 mm. by 40 mm. by 160 mm., which are to be 
cast in hard st eel moulds comprising three compartments to enable three speci
mens to be prepared at the same time. The mould is to be securely clamped on a 
machined st eel base-plate, and is to be surmounted by a metal hopper, the dimen
sions of which are specified . The mould is t o be lightly oiled inside and the external 
joints sealed . 

The mould, with the hopper, is fixed to a jolting table full details of which are 
described , and the first layer of mortar of about 320 g. introduced directly from the 
mixer into each of the mould compartments. This layer is to be spread by means of 
a steel plate levelling t ool, which is drawn twice forward and backward along the 
mould while pressing its flanges against the top of the hopper. Sixty jolts are to 
be given to the first layer in 60 sec. A second and identical layer of mortar is 
then introduced, levelled and compact ed as previously. The mould is then lifted 
off the t able and the hopper removed . Excess mortar is struck off with a metal 
straight-edge, the surface being subsequently lightly smoothed, using the straight
edge held almost flat. Marks identifying the specimens are then made on the 
moulds. The filled moulds are covered by a st eel or rubber sheet and placed in a 
curing room or cabinet which shall be at a t emperature of 20±I deg.C. and a 
relative humidity of not less than go per cent. 

In the case of t est s at twenty-four hours, demoulding is t o be carried out 15 
to 20 mins. before the t est is due. For tests at other ages, demoulding is to be 
carried out between 20 and 24 hours after moulding. If the mortar has not acquired 
sufficient strength after twenty-four hours to be handled without danger of damage, 
demoulding may be delayed a furth er twenty-four hours. Demoulding shall be 
done with care, preferably with a device illustrated in the publication . Each de
moulded test specimen is then weighed as a check on the procedure. 

After demoulding, the specimens are to be cured at 20±I deg.C. in ordinary tap
water (not running) until the time for testing. The specimens are to be taken from 
the water less than IS mins. before t esting and are then wiped with a clean cloth. 
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TESTING.-The testing machine for bending strength is to be capable of applying 
loads of less than 1,000 kg. with a precision of I per cent. for the upper 80 per cent. 
of its range. The bending nevicc is to comprise two supporting rollers of lo-mm. 
diameter spaced 100 mm. or 106'7 mm. apart and a loading roller of the same 
diameter placed centrally between the other two. 

The specimen is placed in the bending device and the load P is applied vertically 
by the loading roller, and is to be increased progressively at the rate of 5 ± I kg. 
per second. The modulus of rupture (in kg. per sq. cm.) is given by the expression 
0'234 P for IO-cm. spacing and 0'250 P for IO·67-cm. spacing. 

After testing in bending, the half-prisms are to be damp stored until the crush-
• ing test. Each half-prism is to be tested in compression on the lateral moulded 

faces on a section of 40 mm. square between two plates of hard metal. 
The compression testing machine is to have a precision of at least 1'5 per cent. 

for the smallest loads used in the tests, and is to be provided with at Jeast two ranges 
of loading, one up to 4 or 5 tonnes, the other up to IS to 25 tonnes. The upper 
plate is to bear a spherical seating, the centre of which is situated in the plane 
of the lower plate. Sundry other particulars of this machine are described and 
illustrated. 

The bending and compressive strengths are to be determined on at least three 
prisms for each age. The test report shall give all the results but the arithmetical 
means of the results of three bending-strengt h tests ann of six compressive strength 
tests at each age are to be taken as the bending and compressive strengths of the 
mortar. 

Chemical Analysis: Main Constituents in Portland Cement 
The following procedures are recommended. 

Loss ON IGNITION. 
Heat I g. of the sample in a weighed covered platinum crucible with a volume of 20 to 
25 m!. The crucible and its content are heated to constant weight in a muffle furnace 
at a temperature of 925 ± 25 deg. C. The initial heating takes 15 min. ; subsequent 
periods take 5 min . 

The percentage loss on ignition is calculated to the nearest 0'1 per cent. 
INSOLUBLE RESIDUE. 

To I g. of sample add 10 m!. of cold water and whilst vigorously stirring the mixture 
add 5 m!. HCI (d = 1' 19). 

Dilute the solution to 50 m!. and digest for IS min. at a temperature just below 
boiling. Filter the residue with a medium filter. wash six times with hot water. Trans
fer the filter-paper and its contents back to the reaction beaker. Add 100 m!. of 
NaOH (10 g. per !.) and maintain the solution at a temperature just below boiling 
point for 15 min. II' the presence of methyl red as indicator acidify the solution with 
HCI, and add an excess amount equivalent to 4 or 5 drops of HC!. Filter with a 
medium filter and wash the residue 12 to IS times with a hot solution of NH.NOa 
(20 g. per !.). 

Ignite the residue to constant weight, in a weighed crucible at 900 to 1 ,000 deg. C. 
Calculate the percentage of insoluble residue to the nearest 0'01 by multiplying the 
increase in weighing by 100. 
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solVe your 
duSI colleclion 
problems 
with the Multiclone ® 

Dust Collector 
-proved in over 4,000 installations! 

Multiclone, with its small diameter multi -tube design, means greater 
compactness, better adaptability, higher efficiency, and less 
maintenance. In every industry, the Multiclone offers the economy of 
unit construction with the adaptability of custom-built design. 
Long and narrow . .. square . . . short and wide . .. the Multiclona 
can be made to fit YOUR installation requirements. 
APPLICATIONS. The Multlclone has been successfully applied to 
dust collection problems in many industries. including power, cement, 
chemical, coal and rock products. 
® Mull/clone I •• ,f/Q' •• r«l tr.de mark, 

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

and are available in six. eight and ten inch sizes. 

THE TYPE R·' 
MOTORIZED TIPPING 
VALVE 
... positive lime cycle 
motorized operation; gravity 
free-flow flushing features ; 
gravity return assuring positive 
valve seating without pressure 
closure that guarantees 
non-jamming. 

THE GRAVITY OPERATED 
TIPPING VALVE 
_ .. ideal for .ealing dust 
collector hoppers operating 
under negative pressure 
(0-6 ins. W.G.) when handling 
dry free-flowing material. 

THE FLOATING SEAL 
DUST VALVE 
... for operation when handling 
abrasive materials 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 valve • . Write for more information about any of the above products to: 

• 
WESTERN PRECIPITATION 

division of Joy Trading Corporation, 7 Harley Street, London W.1 . 
. Tel : Langham (01 -580) 7711 . Telex : 23704. Cables : Joyloader London. W.P.6 



EQUIPMENT FOR CEMENT PLANTS 
DRY PROCESS AND WET PROCESS 

SOCI~T~ DES FORGES ET A TEllERS DU CREUSOT 
OEPARTEMENT CONSTRUCTIONS METALLIQUES 

5. Rue de Monttessuy . Pari, 7' . T!lephone 705 8S.0S et SO.OO 
Hlegramme 8AT/CHAT/l · P"i, · Telex , BATENSA 20 .657 
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TOTAL SILICA (Si02).-The principle of the Maczkowske method. Some causes of 
error and some general comments are given. The procedure is as {t:·1l()W5. 

Weigh I g. of sample and I g. of ammonium chloride (NH.Cl.) . Mix the whole 
carefully in a 250 ml. beaker and spread the material evenly over the bottom of the 
beaker. Cover this with a clock glass and add slowly, using a graduated pipette, 10 ml 
of concentrated hydrochloric acid (d = 1'19) down the side of the beaker. When the 
reaction has subsided, stir the mixture with a glass rod to break down any lumps 
which may have formed. The beaker together with its cover is place:! on a water bath 
for 30 min. The temperature should not exceed 100 deg. C. During this time, the 
contents of the beaker are stirred frequently with the glass rod to prevent the formation 
of lumps. 

Dilute with about 50 ml. of hot distilled water the syrupy residue at the bottom of 
the beaker, and pour on to a rapid filter-paper of II-cm. diameter. Thoroughly wash 
the precipitate twice with hot 5 per cent. hydrochloric acid and then with hot distilled 
water until the washings are free from chloride (tested by means of silver nitrate). 
The precipitate with its filter-paper is placed in a weighed platinum crucible, which is 
covered with its lid and heated gently to smoke off the filter-paper without it flaming, 
so that entrainment of silica does not take place . Finally, ignite at 1 , 150 deg. C. in an 
electric furnace for 45 min. Cool in a desiccator to room temperature (about 15 min.) 
and weigh. This gives the total silica contaminated with impurities, mainly the ses
quioxides. 

The purification of the silica is carried out as follows. 
The contents of the crucible are moistened with a few drop3 of water and on to 

this is poured 5 ml. of pure concentrated hydrofluoric acid and three or four drops of 
concentrated sulphuric acid. Evaporate the contents of the crucible on a sand bath or 
any other conven.ient evaporator, ignite for 5 min. at a temperature of 1,150 deg. C. 
to 1 ,200 deg. C; cool in a desiccator and weigh. This gives the traces of sesquioxides 
entrained by the silica; this weight is subtracted from the original weight to give the 
pure silica; the result is multiplied by 100 and calculated to the nearest o· I per cent. 

TOTAL OXIDES (Rz0 3).--These tests relate to aluminium, iron, titanium, vana
dium and chromium oxides, and to phosphoric anhydride. The general principle 
and some particular points to obser\'c are described . Thc proccdure is then <'s 
follows . 

Add about 5 ml. of bromine water to the filtrate from the silica separation (double 
this volume in the presence of high concentrations of manganese) ; 3 per cent. hydrogen 
peroxide solution can also be used a s a means of oxidation instead of bromine water. 
Evaporate to a volume of 150 ml. until all free bromine has been driven off. Then 
add two or three drops of methyl red solution and I g . of ammonium nitrate and preci
pitate the hydroxides by the addition drop by drop of ammonia diluted to 10 per cent. 
and free of carbonic acid until the solution is coloured yellow. Stir vigorously during 
the precipitation. Then cover the beaker with a clock glass and allow the precipitate 
to settle for a few minutes. Decant the solution onto a medium filter of II -cm. dia
meter, which has been thoroughly rinsed With a dilute solutiOn of ammonium nitrate; 
add to the precipitate a hot solution of ammonium nitrate, pour the whole onto the 
filter and wash the precipitate with the same solution. 

Then proceed with a second precipitation. For this carefully take the filter with its 
precipitate from the funnel, place in the beaker used for the precipitation and redissolve 
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in hot 1 / 1 hydrochloric acid ; mix to disintegrate the filter-paper and carry out a second 
precipitation using ammonia diluted to 10 per cent. in the presen ce of methyl red . 
Filter on a medium filter and wash the hydroxides with a dilute solutioI' of ammonium 
nitrate . The filter-paper with its precipitate is placed in the platinum crucible con · 
taining the residue from the evaporation of the fiuosilicic acid. After ha ving smoked 
off the paper, ignite the precipitate at a minimum of I 100 deg. C. for 30 min., allow 
to cool in a desiccator and weigh; this gives the total oxides. Verify that the weight 
remains constant. The result obtained is multiplied by 100 and calculated to the nearest 
0·1 per cent. 

T o be conclvded. 

Safety in Cement Works 
THE following is abstracted from a report for the year 1966 by the Accident 
Advisory Committee of the Cement Makers' Federation. 

" It had been hoped that in the Committee's Report for 1966 a reduction in 
the number of lost-time accidents compared with 1965 would be recorded, but the 
results show an increase of three accidents. This is a reminder that if accidents are 
to be reduced each year there is still much to be done and it will become progres
sively harder each year. 

Here are the comparisons: 

Number of competing works 
Total number of lost-time accidents . . 
Frequency rate .. 
Works with no lost-time accidents .. 
Works with frequency rate below 1·0 (includ-

0·95 
6 

1966 

45 
267 

0.96 
II 

ing accident-free works) 25 27 
In 1966 there was a great improvement in the numl)er ot works with no lost

time accidents, this being achieved by eleven works which is only one short of the 
1962 record. The net result shows that the accident position within the industry 
is about the same as in 1965. However, during the year, at two particular works 
which introduced planned organised safety and subsequently achieved significant 
improvement over the previous year, the number of accidents was reduced by 
eighteen to five at one works and by nine to thirty at the other. 

Of the 257 accidents, ninety occurred in the Blue Circle Group's twent y-nine 
works· with a frequency rate of 0·50 compared with 106 accidents and a frequency 
rate of 0·60 in 1965. The remaining sixteen works contributed 177 accidents with a 
frequency rate of 1·81 against 158 accidents with a frequency rat e of 1.56 in 1965. 

Special mention is made of the Aberthaw Works which with eight accidents 
halved their 1965 figure, and at West Thurrock, the industry's largest works, 
accidents were reduced by nine ." 
"Full details of the continued improvement in the accident rate in Blue Circle Group 
works are given in "Accident Prevention: Report for 1966." Copies are ?btainable 
from the offices of the Group. 



If this is your problem 

Stein Two-Taper System is the solution 

I n two -ta per co nstru cti on, two sizes of bri cks are used, one with 
"fast" and one wi th "s low" taper, eas il y ide ntifi ed by di ffe rent 
colou rs and supp lied in the co rrec t ra ti o to sui t a given kiln 
diameter. 

Two-taper construction has the advantages-

• Linings do not have to be tailor-made giv i ng quicker deliv ery 
from the manufacturer. 

• Brick stocks are simplified and reduced - just vary the ratio 
of tapers for the different sizes of kilns in the plant. 

• If kiln shell irregularities are en countered through re-lining , 
the ratio can be altered as required using proportionately 
more "fast" or "slow" tapers to maintain a tight build to the 
shell and at the same time, ensu ring that all joints are radial. 

As major suppliers to Rotary Cement Kilns in t he United Kingdom and 
Exporters to Cement Plants thro ughout the W orld, we would be pleased 
to advise on and quote for your requirements from our comprehensive 
range of Rotary Cement Kiln Refractories. 

For further details please consult our Technical Service Depar tment. 

STEI~~ 
ANTICIPATE THE NEEDS OF INDUSTRY 

JOHN G. STEIN & CO . LTD .. BONNYBRIDGE, SCOTLAND . TEL : BANKNOCK 255 (4 LINES) 361 & 362 
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Consett 
IIf! @ rJ @ @JiW Bricks 
THE Hot Zone Lining 
for ROTARY CEMENT KILNS 
Specially developed for Portland Cement Kilns by Conset! Iron Co, LtJ, 
ROTACON possesses all the important characteristics 
necessary in a basic liner brick, 
ROTACON bricks build up a sound coating rapidly and withstand kiln 
shut-downs without spalling, They are not subject to chemical attack 
at high operating temperatures and will not disintegrate from thermal 
contraction, The ideal basic lining for the production of Portland Gement. 

ROTACON BRICKS SAVE MONEY 

BY INCREASED KILN AVAILABILITY 

CONSETT IRON CO. L TO. 
CONSETT . COUNTY DURHAM 
Telephone : Gemselt 3411 Telex : 53172 

•••••••••••••••••••••••••••••• 
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The Associated Portland Cement 
Manufacturers Ltd. 

rAUl!: 79 

THE following are abstracts from the Chairman's Statement at the Annual General 
Meeting of The Associated Portland Cement Manufacturers Ltd., which was held 
in June last . 

As expected, the demand for cement remained practically stationary in 1966 
and, with 1,000,000 tons of new capacity coming into action during the second 
half of the year, for the first time since the War there was significant over
production . Steps have been taken to meet this situation by closing, it is hoped 
only t emporarily, some old plant. The closures have been mainly in the Thames 
Area because the new kilns have been placed near the centres of high consumption 
and have to a great ext ent taken the place of supplies which up till now had to be 
brought from the Thames. 

Over-production is not a new problem in certain countries, particularly in the 
U.S.A., but it does mean that the price of cement has to include the cost of the 
standing charges on unused plant. Such over-production cannot therefore be in 
the best interests of the consumer. 

Thanks largely to good weather, the deliveries for the first four months of 1967 
are 8 per cent . above last year. An increase of about 4 per cent. on last year is a 
reasonable expectation. Industrial building and housing in the private sector 
have not yet recovered normal levels but the cement industry is largely dependent 
on expenditure in the public sector. The Government is now responsible for over 
60 per cent. of all construction and for 90 per cent. of the work carried out by 
civil engineering contractors. 

Expansion overseas is either in hand or has recently been completed in all 
countries in which A.P.C.M. operate, with the exception of Rhodesia. The overseas 
companies established a new sales record of 5.478,283 tons, an increase of almost 
20 per cent . on last year , which was itself a record . Although this result reflects 
the acquisition of three works in Spain at the end of last year, it was realized in 
some instances against the background of uncertain trading conditions and 
unsettled political trends. 

The Mexican subsidiaries achieved record production and sales. The new 
300,000-ton expansion at the Atotonilco works came into production in June. 
Plans to build a new 450,000-ton works to serve the State of Jalisco in Western 
:\Iexico are in an acl\'anced stage. 

In Australia. sales by Associated Portland Cement Manufacturers (Australia) 
Ltd., were maintained at the record level of the previous year, notwithstanding 
a decline in overall cement consumption in the Company 's areas of operation. 
The 300,000-tons expansion at Maldon works in New South Wales is nearing 
completion . 

In New Zealand, sales of The Golden Bay Cement Co., Ltd., were marginally 
lower, following a deterioration in the country's economy towards the end of the 
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year. The new plant at the Tarakohe works in the South Island is now in operation. 
The competitive conditions that have been a feature in Malaysia for the last 

few years continued unabated during 1966. Malayan Cement Ltd. maintained 
sales at near capacity levels. Future prospects have improved as a result of a 
recent merger between Malayan Cement Ltd ., and one of its competitors, Pan 
Malaysia Cement Works Ltd ., which has works situated in Northern Malaya 
and Singapore. This move has had the effect of bringing two more works under the 
'Group's management . 

The works of White's South African Portland Cement Co. Ltd., produced to 
capacity throughout the year and record sales were achieved . At the Lichtenburg 
works, the inst allation of a new 300,ooo-tons per annum dry-process kiln is und~r 
way. Deflationary measures t aken by the South African Government have 
brought a marked reduction in the volume of planned building, which in tum is 
likely t o result in a falling off in the demand for cement th.is year. 

In Rhodesia, The Salisbury Portland Cement Co., Ltd ., had its most profitable 
year. The measures introduced at the beginning of 1966 to rationalise cement 
marketing have largely contributed to the increased profit . The outlook 11ecessarily 
remains uncertain and the Company 's operating problems will t end tn increase in 
line with external pressures. 

Despite recurring political crises, The West African Portland Cement Co., Ltd. , 
had a successful year, surpassing previous levels of sales and profit s. The expansion 
of this Company's works to 500,000 tons capacit y is in hand and further expansion 
is under active consideration. 

In East Africa, the Company's interests are in Bamburi Portland Cement 
Co., Ltd ., the The East African Portland Cement Co., Ltd. , both in Kenya, and the 
Tanganyika Portland Cement Co., Ltd. , in Tanzania . Settled conditions in Kenya 
have resulted in an increased local demand which has reflected favourably on 
the two Kenya companies. Bamburi Portland Cement Co., Ltd ., at Mombasa 
continues to export the major proportion of it s output and is presently engaged in 
i ~l creasing its capacity by 300,000 tons to 700,000 tons per annum. The Tanzanian 
plant near Dar-es-Salaam has come into operation and is producing to capacity. 

Cement sales of Ocean Cement & Supplies Ltd., the associat e in British Colum
bia, increased by a third last year. The new 300.000-tons plant being inst alled at 
Bamberton works on Vancouver Island will shortly be available to meet any 
further increase in demand. During the year the trade investment in Canada 
Cement Co., Ltd ., was disposed of. 

Asland Asociada, S.A., the associat ed company in Spain , continued it s policy 
of development and further expansion, and now represents one of the major 
overseas investments. The new 400,ooo-tons semi-dry process kiln at Cordoba 
has made a significant contribution and h 8.5 thus raised the capacit y of the 
Company to over 1,000,000 tons per annum. Additional expansion is presently in 
hand at Moncada, near Barcelona, and further major expansion in that area is at 
an advanced st age of planning, 

- ----_._ .. _- --



CE~IENT ANI) LlME MAN UFACTURE 

CONTINENTAL ENGINEERING CO. LTD. 

London Road. Ascot, Berks . . Tel . No : Winkfield Row 20 II 



P AUl; xviii CEMENT AN D LIME MAN UFACTUR E S t; I'TEM UEII lUG? 

PRESSURE PIPES 

DOWN PIPES 

CORRUGATED 

AND FLAT 

SHEETS 

~.~Y·iC:r~~dcti(if· r::~r::4l) 
finance for complet. 
in.tallation •• la, •• or Imall. 

Installations comp'.tes pour I. 
fabricat ion des tuyaux haute et 
bass. pression et des pliques 
planes et ondu"es en ami ante
cimente. 
Production,livraison ,service et 
(5i desire) fin aneement des 
installations comp'.tes ,randes 
ou petites. 

AGENTS REQUIRED 

ASBESTOS CEMENT ENGINEERING CO . 
AEULESTRASSE nl. VADUZ - LIECHTENSTEIN 
Switzerland . P.O. Box 3-4,722. 

MISCELLANEOUS ADVERTISEMENTS 

SCALE OF CHARGES 
FOR 

MISCELLANEOUS 
ADVERTISEMENTS 

58, per Jlne 
.\'ernge seyen words per line). 

ror use of Box Number. 
allow two JJnt's. 

Mlnlmnm£l 
for not more tban four lines. 

DISPLAYED ADVERTISEMENTS 
455. per sln.tle column Inch. 

Advertisement. mURt reach the offices of this 
Jou,nol at bU Bu('kinllham Gate. London , 
S.\V. I, by the I.' of the month or pubUcation. 

WANTED 
HOPPERS, Weighing & Bagging plant to weigh 
56-lb. bags, to be used for powder-type m aterial 
s imilar to flour . Box 2020, CEMENT & LIME 
MANUFACTURE, 60 Buckingham G ate, London, 
S .W .!. 

TENDERS 

COUNTY BOROUGH OF READING 
Sale of Metallurgical Coke 

Tenders are invited for the removal a nd purchase 
in one lot of 34,000 cubic yards (:dproximate) or 

~gk~ro~n~e~Nrn;~~~~ \{!o~~. ~f:~~~ghC:~ 
~~:~disr!illnl ~~~~~~ifn:ffi:~imateIY 85 per 

The Form of Tender. Conditions of Contrac t, etc., 
can be obtained for fee of two guineas (cheques 
payable to U Reading Corporat ion ") by post from 
the Borougb Surveyor's Office, P.O. Box 17, Town 
Hall , Reading. Fee refunded for bona fide tcndcr 
a fter a tender is selected. 

Tenders to be delivered to Town Clerk, 'rOWD Ball, 
Beading. by 12 noon on 17th October, 1007. a, 
d irected in Fonn of Tender. The Corporation do 
not bind themselvcs to accept any tender. 

STRUCTURAL 
LIGHTWEIGHT -
AGG'REGATE 
CONCRETE 

By J. K. NESBIT, MIStructE .• MSocCE(Fronce) 

Amendment No. I :1965 to CP.114:1957 
is of especial importance to all those 
interested in the use of lightweight
aggregate concrete since it is the first 
time that this Code has contained 
reference to such material. Although the 
methods used for structural design with 
lightweight-aggregate concrete are similar 
to those employed for concrete made 
with dense aggregates. the criteria 
recommended are different. For this 
reason. and because. in some respects, the 
characteristics and behaviou r of 
lightweight-aggregate concrete differ from 
those of dense concrete. this guide has 
been prepared. The text of the Code is 
reproduced in its entirety (by permission 
of the British Standards Institution) on 
left-hand pages and the commentary 
appears on facing pages. Many charts and 
tables have been prepared by the author 
to facilitate structural design. 
280 pages. 70 tables. 27 figu res. 
Price 285.; by post 295. 6d. 
In Canada and U.S.A. 7 dollars. 

CONCRETE PUBLICATIONS LIMITED 
60 Buckingham Gate, London. S.W.I 
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Fired Dolomite 
for Rotary Gement Kiln Lining 

IMPORTANT FEATURES OF GR 341 FIRED DOLOMITE 

The G. R. GROU P 
fOf EII~,ylhin g 

in R~r'dctorics 

507 

• Chemica lly resistant to Portland cement. 

• Have a natural tendency to pick up and maintain a protective clinker coa tin g 
in the clinkering zone . 

• Resist clinker rin g form ation in th e cooler section s of the kil n. 

• Excellent volume stabi lity. 

• Low thermal conductivity. 

• Hi gh resistance to thermal shock. 

• Resistant to hydration. 

80 

Full particulars from : 

GENERAL REFRACTORIES LTD 
GENEFAX HOUSE · SHEFFiElD 10 . TEl: SHEFFIELD 31113 

Prilll ed i ll Gr£,Hl Brita in br COI!NW ,\I.I. PU}:ss . Paris Garde ll. Slallll onl St l'{,Pt . LondOll, S .E . t . 
PUblLshcd by CONCUt:n : PUIH,ICA TIONS. L TI) . , 60. B uckingham Gate, London. S .W . I . En,g-Iall{! . 



PLANET HUNWICKALITE 
a complete range of lining blocks for cement & lime kilns 

send forfull details of these grades 
HUNWICK magnesite-chrome 
ALITE Qigh alumina 
PLANET abrasion resistant 
PRICE-PEARSON (SALES) LIMITED STOURBRIDGE WORes. 

1 ~ 111 r 2 10 
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