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Bricks 

Sp<:dally developed for Portland Cement Kilns by Consett Iron Co. Ltd. 
ROTACON ['assesses all the important characteristics 

.. ssap',;n a ~~·ic liner brick. 
' <\C>-:> '. k .<s build up a sound coating rapidl y and withstand kiln 

: <~i; . .0Ul. spalling. They are not subject to chemical attack 
' ~ t~r~!",er · :ures and will not disintegrate from thermal 

"" e<ll .e lini1lg for the production of Portland : Cement . 
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If this is your problem 

te:~ . Two-Taper System is the solution 

In two-taper cons truction 
"fast" and one with "s ic' 
colours and supplier' 
diameter. 

Two·laper construct. 

• Linings do not ha 
from the manufaclu 

• Brick stock " ar' 
of ....... ors fe 

" If kiln she. 
th e ratio ( b e o.ll , 
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Jizes of bricks are used, one with 
er, easil y id en tif ied by diffe rent 
.rrect rat:o to suit a given kiln 

• II . 'ges-

de gi vin g quicker delivery 

ced -- just vary th e ratio 
ns in the plant. 
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" CONCRETE SERIES " BOOKS 
Detai led particulars of the books in the" Concrete Se ri es " wi ll be sent o n requ est. 

In the fo llowing list , the dates are th e year of publi cat io n of th e edition in print. 

Prices in Canada and U.S.A. are given in doll ars in brackets. 

BOOKS FOR THE CEMENT INDUSTRY 
Cem ent C h emis t s? and Works M a n agers' Hand­

b ook. \'V'ATSO:-J and CRADDOCK. 1965'. 234 pp. 30s.; 
by post 3 1s. 9d. (S6.00). 

S truc tural Lightweight - a ggr egat e Concre te. 
NESIlIT. 19?7. 280 pp. 28s.; by post 29s. 6d. ( 5.60). 

The Manufacture of Portland ~t'rne nt . DAVIES. 
New edition in prcparmion. _. :-

Concre te Finishes a nd D ecor a tion. C HILDS. 1963. 
144 pp. 18s.; by post 19s. ($3.60). 

OTHER BOOKS ON CONCRETE AND ALLIED SUBJECTS 
Concrete Con s tructio n Made Easy. T URNEI{ and 

LAKEMAN. 1958. 115 pp. 6s.; by post 6s. 9J. ( 1.20) , 

Concrete Con struction. R EYNOLDS. 1967. 504 pp. 
60s. ; by post 64s. 6d. (' 12.00). 

Concrete Formwork Designer's Handbook. GILL. 
1960. 160 pp. ISs.; by post 16s. ( 3.00). 

Basic R einfor ced Concrete D esig n. R EYNO LDS, 
1962. Vol. I. 264 pp. Vol. Ii. 224 pp. Eoch vo lume 
(sold separately) 245. ; by pos t 25s. 3d. ( 4.80). 

Engineering Mathematics (Modern Develop-
ments). D OUGLAS wu h TURNER 1964. 224 pp. 
63s.; by poS! 67s. 6d ( 12.60). 

Theory a nd Practice of S tructural Des ig n A pplied 
to R einforced Concrete. ERIKSEN. 1953. 402 
pp. 25s.; by post 26s. 6d. (5 5.00). 

Members S ubjected t o Biaxia l Bendingand Thrus t. 
PANNELL. 1966. 52 p p. 24s . ~· by pUSt 25s. ( 4.80). 

R einforced Con crete Designer's H a ndbook . 
REYNOLDS. 1965. 358 PP. 20s.,. by post 2 1s. 9d. 
(S4.00) . 

Formwork for Con cret e Structures. \'(IVN N an d 
MANN ING. 1965. 338 pp. 50s.; by post 53s. (' 10.00). 

Prestressed Concrete . MAGNEL . 1954. 354 pp. 
20s.; by pos t 2 1s. 6d. C ustomers in Americ'l should 
obta in the American edit ion from N\ cG raw- Hill 
Book Company, Inc., New York,36. 

G uide to the B.S. Code of Practice for Prestressed 
Concrete. WALLEY and BATE. 196 1 104 PP. 
ISs. ; by post 16s. C 3.00). 

Des ign and Con s truct ion of R einfo r ced Con crete 
Bridges. LEGAT, D UNN and FAIRHURST. New edition 
in preparat ion. 

R e info r ced Concret e R eser voirs a nd Tanks . 
t\'\ANN ING. 1967. 384 pp. 36s.; by pos t 40s. 6d. 
( 7.20). 

Con c r e t e W a ter Towers , Bunkers, S ilos and other 
E levat ed S tructures. G I{AY and MANNING. 1964. 
3 12 pp. 36, .; by post 38, . ( 7.20). 

R e info r ced Con crete Chimneys. T ,\YLOR and 
TURNEH. 1960. 80 pp. 125. ; by pos t 13s. (S2 .40). 

Introduc tion to Con crete Work. C H I LDL!. 196 1. 
120 pp. 4 .1.; by post4s. 9d. (50.80). 

E le mentary G uide to R einforced Concrete . 
LAKEMAN. 1950. 95 pp. 6s.; by post 6s. 9d. 
( 1.20). 

Introd u c tio n to Prest r essed Concrete. AUELES. 
Vol. 1 : 1964. 379 pp. 60s.; by pos t 62, . (512.00) . 
Vol. 2: 1966. 347 pp. 72s; by post 74s. (' 12.00). 

Prestressed Con crete Designer 'S H andbook. 
A lniLES and T URNER. 1962. 294 pp. 28s.,- by post 
29, . 6d. (5 5.60). 

U ltima te Load Theory Applied. t o the Design of 
Reinfo rced a nd Prestressed Concrete Frames . 
BAKER. 1956. 96 pp. 18,., by. ·.p0st 19s. (53.60) 

C~~~i~~~u~2s~.eb~;o~lt~~~.t(S2~~O) : .~~IEPLEY. 1962. 

Statically - Indete rnlina te Stru"qres . GAR·TNEa. 
1957. 128 pp. 18s. ; by post 19s. (,' .60). . 

A nalys is of Structures. SMOLIRA. 1955. 1 76."pp. 
18s.; by po't 19s. 6d. ( 3.60). 

No m ograms for the A n a l ys is of Frames. RVGOL. 
1957. 58 pp. lext and 26 nom ogram s . 18s.; by POSl 
19s. 3d (S3.60). 

C harts for Helical S t airs. CUSENS and 
SANTATHADAllORN. 1966. 36 Pl'. lOs.,. by post lis. 
( 2.00). 

Arch D esig n Simplified. FAIRHURST. 1954. 64 
pp. 12s.; by POSl I3s. ( 2 .40). -s ' 

Influence Lines for Thrust and Bending Moments 
in the Fixed Arch. E RI KSEN. 195'?'1: 27 pp. 4s:,-
by post 4s. 8d. C O.80). • . 

D esig n of Non-PlanaI;' Ru'o es. TSRIHNGTON and 
TURNEI<- 1964. l OB pp. I Ss. ; by post 16s. (53 .00). 

Arch Ribs for Reinforced Concrete Roofs. 
TERRINGTON. 1956. 28 PP. 45.; by ,post 4s. 8d. 
( 0.80). 

Design of P yramid Ro.ofs. ,: TERR INGTO~. 1956. 
20 pp. 4s.; by pos t 4,. 8d. (59.80). 

Des ig n of Prismaj.ic StrilciLres. ASHDOWN. I a~o. 
87 pp. 9,; by pOSt l Os. (S\,8Q) .. 

Design and Cons truetion of Foundations. 
MAN N ING. 1961. 23, I .. Pp;. . 24s.; by post 25s. 3d. 
(54.80) . • .' 

Raft Foundation s: Th.~S6il-Line M ethod . BAK::~ . 
1965. 148 pp. ISs. ; by post 16s. (S3.00). 

Deep Foundatio n s a nd Sheet-Piling. LFE. 1961. 
260 pp. 20s . ; by post 2 1S"".3d. (S4.00~ . 

Reinfo r ced Con crete Piiing ~nd led Stru ctures. 
\X'ENTWORTH-SI-rnI LDS , GRAY ,1 1. EVANS. New 
edition in pr~parntion . . 

Foundation Fail':"res. SZE€HY • . 
by post 2 1s. (54:00). ; 

Conc~t e Prod ucts unit' .. Cp 
...1 961. 320 pp. 18. . 

M oulds for Caat I't:>'L 
BURREN and GRJ}O::" 'tty 
1957. 96 pp. 6 ' {". 

Estimating aT,' ~ 
Pro ducts anti C a 
pp. 16s.; by . _1":'- l' 

Concrete Fa~m S 
156 pp. 11s.; ~v 

I. 140 pp. 20s.; 

tone. CHILDS. 
9d. ·(53.60). 
ncrete Product s. 

for garden ware. 
(5 1.20) . 
'ecast Concrete 
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Ask Vickers about cement making plant 

You'll get the right answers ... 
wherever you are 

With over 45 years experience of manufacture for the cement and 
allied industries, Vickers are uniquely equ ipped to meet all plant and 
machinery r!lquirements.-;,from a single kiln or mil l in stallation 

I., ri ght up to complete .prcidu~tion plants. Write or telephone for 
informatio'h "about ou r facilities ~ IDta ~ ~ ~ .~ 
and our worl d-Wide service. r.g G.V~~~U 

Complete Wet or Dry Process Plants Grinding Mills Kilns Ancillary Equipment 

VICKERS LI MITED ENGINEERING GR,D P CEMENT MACHINERY DIVISION (SALES) VICKERS HOUSE MILLBANK TOWER 
MILLBANK LON DON SW1 01 ·828 7777 Technica l enquiries: CEMENT MACHINERY OIVISION 

VICKERS LTD ENGINEERING " ROUP V·"" ENGINEERING WORKS BARROW.IN·FURNESS . LANCS BARROW·IN·FURNESS 3366 
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HUMBOLD1· 
builds, before 

others 
can start to .bllild . 

. HUMBOlDT 
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Germany 

Corea 

HUMBOLDT builds cement plants to provide others 
with building material. 
The burning system employing the HUMBOLDT pre­
heater is the key part of modern plant for the manu­
facture of cement. As a result of the advantages of 
this preheater it has become the prototYR~ of new 
developments in 'the economic'l l dry proces~for ce-
ment production. . ' , " 

By fitting HUry1BOLDTpretleaters to existing rotary 
kilns outpu t capacities can ofteh be increased by as • 
much as 70 to 80 % . This has been coupled with a 
reduction of up to 55 % in the heat requirement. 

New plants incorporating HUMB01.DT preheaters 
require comparatively short ki lns. With a c linker 
ou tput of only 1200 tons per day in continuous ope­
ration, heat requirements have been obtained in the 
region of 730 kcal/ kg. of clinker. 

These are facts that anyone can rely on when 

Norway 

Argentine 

planning to bu ild a cement works . Indeed , people 
have been relying on them allover the world . 

200 HUMBOLDT preheaters have been supplied 
to 37 different countries th rough the world - the 
need for efficient and economical plant is universal. 

Just ask HUMBOLDT. We plan and build com­
plete cement manufactu ring plant. with up to any 
required maximum output , plant working on the dry 
or wet process with raw material and clinker mills, 
HUMBOLDT electrostat ic precipitators and - if re­
quii'ed - equipped for fully-automatic operation. 

For existing plant we convert long wet and dry 
process rotary kilns to the more economic HUM-

. BOLDT preheater system . 
Werk HUMBOLDT · Tel. : 8231 . FS 08873501 

KLOCKNER-HUMBOLDT-DEUTZ AG · KOLN 11 
FEDERAL REPU BLIC OF GERMANY 
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M a tosln hos ,,~ Facbr y 
t Br-az", 

the cement industry 
relies an . . . 

FIVES LILLE-C;AI 
7 RUE MONTALIVET 

SAG - Paris · 268' . 



~OUIPMENT FOR CEMENT PLANTS 
DRY PROCESS AND WET PROCESS 

. SOCltTt OES FORGES ET ATELIERS OU CREUSOT 
D~PARTEMENT DE LA M~CANIQUE 

IS , Rue Pasquier - 75 - Paris ge - Telephone (I) 256-77.22 
Adr. telegr.: Forgeac Paris 123 - Telex Mone toy 27 776 
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CONTINENT·AL ENGINEERING CO. LTD. 
"21 M ontag u Street , Port".:!~·n Squ are, L ond on , W .1-. 



; ,~jtiH WICK AllTE 
, 

. "Jete range of lining blocks for cement & lime kilns 
send for full details of these grades 
HUNWICK magnesite-chrom~ , 

I . ALITE tJigh alumina p p 

PLANETabrasion resistant " -
PRICE-PEARSON (SALES) LIMITED STOURBRIDGE WORes. 

n 
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nlIlMETR'C-O'MEIVS'OIVEC 
'~~~~TORSUPT041250'''i~ .1 

(/ ,r~ L --.,_,_ ,I- _ \ 

Drip·and splash· 
proof enclosure 

L 

·OP'TIMAC' BY ENGLISH ELECTRIC 
- a new range of squirrel-cage induction motors with frame 
sizes built to the logical extension of metric standards, 

Based on a standard-component system of construction, 
this departure from the conventional 'one-off' type design 
gives benefits both on price and delivery, 

Please write for Publication EM / 1 06 to: The Engl ish ElecHic.Company Limited, .' 

Large Industr ia l Mach ines Division, Phoenix W orks, Bradford 3. Tel: Bradford 65221 

Never too big-or too small ...:.for 
ENGLISH 
ELECTRIC 

EM. 59 
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How do you whi~1 away 
S-micron dust from a 
factory, with all ·the 
force 'of Mother Nature t 

Take one Tornado ••• 
The Clarke Chapman 'To(nadp-Flow' Dust Collector works on the principle of 
centrifugal force assisted by drag forces which not only increases dust separation 

. efficiency but protects. the if}ternal walls of the collector from erosion, Working at 
maximumefficiencyat a dust particle size of down to 5-microns, the 'Tornado-Flow' 
is ideal for food processing plants', and heavy industrial applications such as 
fow;dries, stone working, cement, high temperature applications, etc. What's more, 
the Tornado- Flow' makes a positive contribu~n to p lant where dust hampers 
,efficiency or where air-pollution regulations are in (or<:e. Write for full details to : 
Clarke Chapman & Co , Ltd ., . 

. Victoria Works. Gates head. 11 . The 'Tornado-Flow' Oust Collector 
. is ma(,!ufactured under licence from Siemens Aktiengesellschaft . 
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D esigners of complete 
Cement Works and 
manufacturers of 
machinery for the 
cement industry 

F L SMIDTH & co LTD , POBox r"O 137, 17. Lansdowne Road, Croydon CR9 2JT. 

1, I MUN ,c,pal 5555 Telex No 264021 Telegrams & Cables FOLASMIDTH CROYDON 



·C'.ElVI·ENT AND LIME 
MANUFACTURE 

P UBLI SH ED ALTERN ATE M ONTH S P RI CE Is . 6d . A COpy A NNUA L S U BSCRI PT ION 9s. POST F REE 

S 1.80 IN CANA"A AND U.S .A 

P UBliSH ED BY 

CONCRETE PUBLICATIONS LIMITED 
~O BU CKINGHAM G AT E, LONDON, S.W . I 

TELEPHONE : 01·834 0705. 
TELEGRAPHIC ADDRESS: 

CONCRET]l1S, PABL, LONDON. 

VOLUME XLI NUMBER 3 

A LSO P UBLISHERS OF 

" CON C RET E " 
"CO NCRETE BU ILDI NG & CO NCR ETE PRODUCTS " 

" CEMENT & LI ME MAN UFACTUR E " 
" TH E CO NCRETE Y EAR BOOK " 

" CO NCR ET E SERI ES ": BOOKS 

MAY, 1968 

Bed-blending of Raw Materials for the Dry Process 
By K. C. BARRELL, M.A., C.Eng., F.I.Mech.E. 

THE EARTH'S surface is rich in deposits of the calcium carbonate and argillacious 
and silicious materials needed for the production of Portland cement. Many of 
these materials are, however, far from being homogenous and, if they are to be 
used, present considerable problems of selection and blending to give the necessary 
composition of the raw material for burning. In the cradle of the cement industry, 
the Thames Estuary and the adjacent valley of the River Medway, the chalk and 
day were popularly thought to. possess some mysterious property that made 
them superior to any other. Any superiority of these products was, however, 
alinost certain~y due to their being particularly homogeneous and to the relative 
eas!< of wa~h-milling and blending these soft materials. The industry, in course 

. of time, spread to areas where limestone and shale had to be used, the natural 
preference being for homogeneous deposits. Too great a variation in composition 
could raise problems of selection and blending too difficult and costly to solve 
with th~ equipment then available, and it would only be feasible to establish a 
cement 'works where the materials were better and to transport the cement to the 
market area. 
. New methods are now leading away from such a situation. The sizes of works 

. a re in<;reasing rapidly and it is important to avoid adding heavy transport costs 
to a cheap commodity. The tremendous development in earth-moving machinery 
has made it possible to work deposits that were previously uneconomic. But, 
unless the ma:tedals are fairly homogeneous, the problems connected with the 
provision or.'separate storage of large quantities of materials of different grades 
and the operation of blendi~g them by the conventional methods, that is weigher­
feeders feeding the various components to the raw-mill and then blending the 
raw meal in air-agitated silos, GaIl be formidable. 

A new method, known as ' H bed-blending," is now coming into use in the 
cement industry. Some·sevel1ty years ago, it was developed in the U.S.A. for the 
refining of copper cQncentrates, iron ore and coaL Not until 1959 was an appli-

c 

i I) " ., l ~ I 
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Fig. 1. 
Typical lay-out 
for bed-blending 
with two piles . 

Fives Lille-CaiJ 
System. 

A---H"H 

, , 

c 

M ,'.y J968 

-F 

cation made to the cement industry, when a~ installation was established at Oro 
Grande, U.S.A., for the Riverside Cement Co. This was described in the January 
1960 number of this journal. However, the ·cost of the heavy equipment then used , 
rendered the method uneconomical for general use in the ·.cement industry. By 
modified design, this objection has now been overcome, apd -:plants have been 
installed in France, Spain and Italy. A plant at CordQDa, Sparp, w~s described 
briefly in the July 1967 number of this journal. . 

The basis of the bed-blending method is to build a Rile 6f the material in evenly 
spread layers or " beds " and to reclaim the material from the compl~ted pile by 
raking it down across the grain of the beds. This gives a very:'homogeneous 
product from the materials present in the pile, but it is of course also 'essential to 
the manufacturing process that this product be of · a specifie composition. 
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The ~· l' r(jre , an essential adjunct to bed-blending is a satisfactory method of 
r:ti nuous sampling and weighing of the feed to the pile, so that the mean com­

p' (ion of the pile is known at any moment during the building of the pile. 
The usual size of a pile is about the minimum stock for five days' operation of 

the works. Two:'such piles are needed, one being built while the other is being 
cons umed . Thus there would be about 8,000 tons in each pile for an output of 
1,000 tons of clinker per day. The five-days' period of building the pile is available 
for sampling and analysis, so that there is plenty of time to direct the operations 
at the quarry to give the requ ired composition . 

The blending operation requires that the material be crushed to less than 
25 mm. in order to avoid the risk of segregation while piling and to make the 
various handling operations easy. This grading also simplifies the automatic 
selection of a representative sample continuously. 

The flow in the bed blending process is summarised as follows : 
Dump the various materials from the quarry into the reception hopper at the 

crushing plant. 
Crush to minus 25 mm . 
Extract a continuous sample from the crusher product, by means of equipment 

which selects and prepares a mean hourly sam ple. 
Ascertaining the weight of material delivered hourly by means of a continuous 

integrating weigher on the conveyor to the blending-bed pile. 
Determine the mean composition of the pile by correlating the analysis of the 

hourly samples and the hourly weight of material. 
Control the rate of dumping of the various components into the crusher to 

give the requireG mean composi tion of the pile as it comes to completion. 

A result typical of the process is stated to be 

Average CaC03: As quarried 

Bed-blended 

Raw meal (ground) 

76%± 10% 

± l% 
± 0·3% 

With such, it would be practicable to feed to the kiln without further blending. 
It is claimed that the capital cost of a bed-blending installation with covered 

storage .would · be about the same as that of a conventional plant with overhead 
grabbing cranes and with separate mill hoppers with proportioning feeder-weighers 
for several component materials. If silos for blending after milling can be omitted 
ther.! would be a substantial gain.(') 

The method ~ay . also be very advantageous where one of the constituent 
materials. is ~fick~ and difficult to handle. By the provision of a separate feeder for 
it at the crusher receptiort point, such a material can be sandwiched with the other 
componehts, ~educing : (he. : ~lsk of choking the crusher and, being subseq uently 
thoroughl,y. blended with the more tractable components, does not have to pass 
through hU,!l kei-"i and weighers and feeders alone. 

1 W. A. Bemelman ; see" Acknowledgements. " 
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Fig. 2. 
Fives Lille-Cail 
equipment at 
Villaluenga, 

Spain. 
Stacking and 

reclaiming 
open piles 

at ]50 tons 
per hour. 

Fig. 3. 
Covered 

bed-blending 
piles at 

l'Estaque, 
Marseilles. 
Stacking at 

450 tons 
per hour. 

Reclaiming 
at 300 tons 
per hour. 
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The general practice in the U.S.A. is for the installation to be in the open, 
but in Europe it has been considered desirable in some installations ,to provide 
a roof over the stockpile. 

Building a Pile 

Fig. I shows a typical layout of a plant with two piles using equipment developed 
by Fives Lille-Cail. 

The crushed material is brought to the piles by the cOQveyOr. E. A stacker 0 
picks it up from the conveyor and distributes it by mea ns of a bGom on to the pIle C 
being built. The material is recovered from pile A, which-- had been previbusly 
constructed, by an un stacking machine B which discharges it on to conveyor F 
for delivery to the grinding plant. . 

Continued on page 41 
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''!OIve your 
dusl 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 . .. sh ort and wide . .. the Multiclone 
can be made to fit YOUR installation requirements. 
APPLICATIONS. The Multiclone has been successfully applied to 
dust collection problems in many industries. including power, cement, 
chemical, coal and rock products. 
® Mull/clone Is it refllste,~ trade mark 

with Western Precipitation Dust Valves 

PAGE X V 

-the best y.ou 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-1 
MOTORIZED TIPPING 
VALVE 
... positive time cycle 
motorized operation,; gravity 
free·flow flushing features ; 
gravity return asswing positive 
valve seating without pr66sure 
closure'1hat Quarantees· , . 
n~~Jam~ing: , .. 

THE GRAVITY OPERATED 
TIPPING VALVE 

• , . ideal for sealing 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· 
trica. ' precipitators. mechanical dust collectors. gas scrubbers. high temperature bag filters 
and dust val~es. Write for more informbtion 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 

o 
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High hot-strength 
Steetley MC4 

extends burning zone 
life by30Z 

STEETLEY MAGNESITE-CHROME BRICK 
OFFERS OUTSTANDING RELIABILITY 
IN CEMENT KILNS 
The outstanding feature of MC4 is its excellent abUity to form and 
retain a good coating. In this respect it outperforms all other bricks. 
The result is exceptional service life. Reports from users indicate an 
average increase in service life of over 30%. 
M C4 bricks are made from 'Britmag' sea water magnesia, produced 
at Steetley's own plant, and high quality chrome. They are suitable 
for all rotary kiln burning zones (with the exception of white 
cement kilns, for which Steetley M brick is recommended). 

SPALL RESISTANCE 
Allied to service life is the reliability of MC4. All users remark on the 
elimination of shutdowns from refractory failure in the MC4 hot 
zone. MC4 also offers excellent resistanceto'spalling when the kiln 
has to be shut down for mechanical or other reasons. Compare a 
maximum half an inch loss at shutdown with your present 
performance. High hot strength Steetley M C4 has excellent 
abrasion resistance. It is also volume stable and resistant to thermal 
shock and alkali attack. 

ALL SIZES 
MC4 is available in a full range of sizes-including metric, Most are 
available for immediate delivery'. 
Steetley will quote for complete or part rotary kiln linings and can 
supply a complete range of refractories to suit particular conditions. 
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C:;TEETLEY BACK-UP 
Jetley sales and after-sales service are unequalled . A furnace 

cSlgn team is available to ensure that you select and install the 
t suitable type of linihg to get maximum lining performance. 
Technical Service Department will help with your installation 

; '1() operating problems. Qualified installation supervisors will 
,,· ;-t with lining and kiln light up. Steetley Research Department 
. (' 1tinually developing and improving materials and techniques 
I .'eet progress within the cement industry. 

Steetley MC4 performance: Rotary cement kilns 

I\·"k. 

A 
A 
B 
r. 
0 
E 

F 
G 

Kiln Diameter Proc.ss 

11 ' 4" (3.7m) Wet 
11 ' 4" (3.7m) Wet 
10' 6" (3.5m) Wet 
9' 1" (3.0m) Wet 
9' 0" (3.0m) Wet 
10' 0" (3.3m) Wet 

9' 10" (3.25m) Wet 
11 ' 10" (3.9m) Wet 

Months Service Months Service 
MC4 Blst Competitor 

26 months 18 months 
19 months 15 months 
15 months 12 months 
19 months 15 months 
18 months 18 months 
18 months (No record. Steetley 

supplying first basic lining) 
12 months 6 months 
13 months 9 months 

t " cardboard expansion 
every 3/4 rings. 

r thick lipped steel ola.I.-----, 
in each radial joint. 

PAGE xvii 

Find out more about the unique 
Steetleyservice,and MC4 

magnesite-chrome bricks. Just send 
an outline of your requirements 

and we will send you full information or 

~;;;;~;;;;;;~;;;';;:.;;;ii~~~~~~~~~ arrange for an expert to call on you. 

STE ETL' EV SteetleySales limited'@ 
. .. ' . . P.O. Box No.6, Gateford Hill, Worksop, Notts. -

Telephone : Worksop 4551. Telex : 54124 
~scIa 
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The cleanest and most efficient 
way to convey fine, dry solids is 
through a pipe 

•

1, 
, , 

I 

with a push from 
e CAllOW-DUCON 

FlUO/vefor 
Th e Callow systems now incor­
porate the Callow-Ducon Fluo! 
veyor System which is one of the 
most advanced developments in 
dense phase pneumatic convey­
ing of fine dry solids, , , such 
as plastic powders~ cement, 
hydrated lime, fly ash, pul verised 
coke and coal , silica dust and 
fillers, 

There are no moving parts" ,no 
screws, agitating nozzles or 
pressure-consuming orifices, 
A ir volum e and pressure req uire­
ments are low, Th e Fluo !veyor 
com es complete with compress ­
or unit and controls , 
Con ventional di lut e-phase 
systems ca n also be designed 
t o meet your individual requ ire- " 
ments, 

For further information, contact:- " 

GALLOW ENGINEERING LTD 
Pioneer Specialists in Pneumatic Conveying 

SKELMERSDALE, LANCASHIRE", ENGLAND 
Telephone : TAWD VALE 3321 (5IiQes) 

A M EMBER OF THE WESTON-EVANS GROUP 
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Fig. 4.-Fives Lille-Cail bucket-wheel reclaimer at cement works , I'Estaque, Marseilles. 

This arra ngement is illustrated in Fig. 2 for an open plant at Villaluenga, in 
Spain. Here, for convenience of photography, the stacker and recovery eq uip­
ment a re shown working on the same pile. Figs. 3 and 4 show si milar eq uipment, 
but roofed over, at Cimenteries de l' Estaque-Marseille in France. 

The stacker traverses up and down the length of the pile, the boom bei ng raised 
as the crest of th'e pile progressively rises. Automatic controls correlate the 
traversing and elevation to give an even thickness of bed. The stacker travels 
faster when movi ng in the opposite direction to the longitudina l conveyor than 
when movi ng in the same direction so as to give an equal rate of deposition in 
each direct ion. 

The strata produced in a pile a re shown in Figs. 5 and 6, in which the thick­
nesses are much exaggerated . An alternative method can be adopted if pockets of 
variation are expected in the quarry. The boom on the stacker is longer and is 
arranged to swi ng so that it can cover the whole width of the bed. A pattern as in 
Fig. 7 is produced, with as many as a thousand" chevrons " in the pile. 

Recovery from a Pile 

The machine for reclaiming or recovery of the material is shown in the diagram 
in Fig. 8 and is illustrated in Figs. 2, 3 and 4. As it advances along the track on 
the centre-line of the pile, the boom carrying the bucket-wheel and rake oscillates 
about a vertical axis so that the rake sweeps across the end face of the pile in a 
circular arc. The rake· is inclined at about the same angle as the angle of repose 
of the material. The advance between each sweep is only 2 cm. to 4 cm. so that a 
very thin slice of m!terial is brought down, to be picked up and put on to the 
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Fig. 5. 
Longitudin8' 

section of pik 
A = maximum 

travel of 
stacker. 

B = minimum 
travel of 
stacker. 

Fig. 6.- Cross-section of pile: Short-boom 
method. 

Fig. 7.- Cross-section of pile: Long-boom 
method. 

removal conveyor by the bucket-wheel. The control is automatic with a limiting 
control from the hopper of the grinding plant, when the hopper is full. 

An installation at Rehon in France, with four beds and using the Hewitt-Robins 
system, is shown in Fig. 9. ]n this plant, the rake and bucket-wheel for reclaiming 
are mounted on a travelling gantry span ning the bed (Fig. 10). 

Continuous Sampling 

Equipment for automatically selecting samples continuousJy is, as already 
mentioned, essential to the successfu l operation of bed-blending. The production 
of a sa mple once an hour, representative of one hour's flow will probably be 
sufficient. The problem is to select a true sample of less than I kg. per hour from 
a flow of several hundreds of tons per hour. 

Depending upon the clayey characteristics of the material, the sampling process 
adopted would be either wet or dry. In either of these methods, there would be 
two stages of sampling. In the first, a quantity of some 300 kg. per hour, truly 
representative of the main flow, has to be selected from which, in a second stage 
consisting of grinding and further selection, the final sample is obtained. 

Typical flow-diagrams for both processes are shown in Fig. II. 

B c. 

A = Beds being 
reclaimed. 

B = Successive 
transverse cuts. 

C = Rake. 
D = Reclaiming 

machine. 

Fig. S.- Diagram showing operation of Fives Lille-Cail reclaiming machine. 
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Fig. 9.- Hewitt-Robins plant on four piles, at Rehon , France. 

F IRST STAGE.-The object of the first stage is to furnish for the second stal 
about 300 kg. per hour of material not exceeding 25 mm. in size. Should tt 
main flow exceed this in size, a roll-crusher would have to be installed before tt 
second stage. In the Fives Lille-Cail installations, the primary selection is mac 
by the" Dragon " selector (Fig . 12). In this plant, a small chute sa ndwiche 
between two large chutes, is mounted on a frame which is seen in Fig. 12 as th: 
part on which the man's hand is resti ng. The frame is reciprocated at constal 
speed across the stream of material falling from a feeder-conveyor above i 
The material caug)lt in, and discharged from, the pair of large chutes and from n 

Fig. IO.- Hewitt-Robins reclaimer . 

.-



PAGE 44 CEMENT AND LIME MANUFACTURE 

RECIPROCATING 
SELECTOR 

MAIN FLOW 

1St. SAMPLE 

SURPLUS 
TO MAIN FLOW 

DRY SAMPLING 

DRYER 

HAMMER 
CRUSHER 

KOULAKOFF 
SELECTOR 

FINISHING DRYER 

ROTARY POCKET 
SELECTOR 

ABOUT 1 k9-ftt. 

MEAN HOURLY 
SAMPLE 

RECIPROCATING 
SELECTOR 

WET SAMPLING 

ROLL CRUSHER 
0-10mm . 

BALL MILL 

,~" ;(-~"' 
"""~ :~ ~ 

"'~, ~ 1 ,,~, ~ SAMPLE 

Fig. I I.- Flow-diagram for continuous sampling by dry and wet process. 
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small chute fall on to separate conveyors. The bulk, from the large chutes, is 
returned to the main flow to the works. Two selectors may be required in series, 
in which event, the second has to reciprocate three times as fast as the first in 
order to achieve a representative selection. The driving mechanism is controlled 
to give a constant speed of passage through the material. 

SECOND STAGE 

Dry sampling.-For the second stage, the material needs further reduction in 
size to a final powdered sample suitable for analysis in the laboratory. Sufficient 
drying is therefore necessary to permit grinding and avoid building-up in the 
various pieces of equipment. The chain of equipment is as follows: 



CEMENT AND LIME MANUFACTURE 

Fig. 12.- " Dragon " reciprocating selector. 

A dryer (Fig. J 3). 
A hammer crusher. 
A selector (Fig . J 4). 
A finishing dryer. 
A di sc crusher. 
A rotary pocket selector. 
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The " Dragon " Koulakoff selector used by Fives Lille-Cail consists of a series 
of cones with slots. The material cascades over the first cone. The small pro­
portion that falls through the slots is directed on to the cone beneath. The 

Fig. 13.- Gas-llred infra-red dryer. 
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Fig. 14.- " Dragon" Koulakolf selector. 

remainder falls to discharge over the bottom edge of the cone. The process is 
repeated past the subsequent cones. The final selection is about 1 kg. per hour 
of well-mixed material. 
. The permissible error of sampling is in the order of 0·25 per cent. of CaCO;j' 

To achieve such precision, it is essential that the equipment be so designed that 
there is no building-up and that the loss of dust, particularly in the dryers, should 
be negligible. The gas-fired infra-red tray dryer (Fig. 13) is used with this object 
in mind . 
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WeI sampling.-If, with very clayey material , there should be a risk of an 
'1l1.1cceptable loss of fines as dust, it may prove necessary to resort to a wet­

nling process. The chain of equipment would then be as follows : 

A roll crusher to give a product less than 10 mm . in size. 

A ball-mill to grind 300 kg. per hour of the roll-crusher product with water 
to produce a slurry of about 30-per cent. water-content and fineness of 97 per 
cent. under 200 microns. 

A spoon sampler. 

A sti rred reservoi r from which the final sa mple is drawn at the required 
intervals. 

With the wet process of sampling, it is also essential to take great precautions to 
prevent sett lement or building-up which would upset the results . 
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Modern Cement Plant in Japan 

THE FOLLOWING information is abstracted from the number of the " I H [ Bulletin ,. 
for February 1968. 

IN 1961 , l shikawajima-Harima Heavy Industries Co., Ltd . (IH I), of Tokyo, 
concluded with Klockner Humboldt Deutz A.G . (KHD), of West Germany, a 
technical licence agreement for the Humboldt suspension preheater. This action 
has played a prominent role in producing a technical revolution in the Japanese 
cement industry. Based on the techniques acquired, IHI made its own studies and 
improvements which were directed to enlarging the scale of the cement plant 
and eventually acquiring the knowledge to ma nufacture a plant having an annual 
productive capacity of 1,500,000 tons per kiln and, finally, establishing manu­
facturing facilities capable of turning out the massive eq uipment necessary for 
such large-scale plants. 

1 H I is currently manufacturing a dry-process cement plant of the IHI-Humboldt 
type with a suspension preheater, having a maximum capacity of 4,000 tons per 
day from one kiln . This is said to represent a kiln of the largest capacity currently 
in use anywhere in the world . IHI have manufactured kilns for wet-process 
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Fig. I. 
Humboldt 
preheater 

as 
developed 

in 
Japan . 

MAY 1968 

plants since 1956 and has also manufactured various eq uipment for cement works 
and, today, is exporting plants on a turnkey basis to many South-East Asian 
countries. The development of the IHI-Humboldt suspension pre heater (Fig. I) 
has achieved drastic reductions in fuel consumption. 

The suspension preheater comprises a number of large cyclones and connecting 
ducts. Pulverised raw material , charged into the high-temperature kiln exhaust 
gas, is thus preheated . By this process some 40 per cent. of the CaC03 is calcined 
into CaO and CO2 within the preheater. This converted raw material is charged 
into a kiln, which is much shorter in length than for that required for other 
dry-process plants of the same capacity, while a greater specific throughput is 
achieved and consequently lower unit cost of production becomes possi ble by the 
use of this type of plant. 

A characteristic of dry-process plants equipped with IHI-Humboldt suspension 
preheaters is that the most suitable arrangement of preheater cyclones provides 
greater thermal efficiency with fuel consumption ranging from 750 to 800 Kca\. 
per kg. of clinker. Some of the J HI plants have actually operated at 710 Kcal. 
per kg. of clinker. Since the preheater exhaust gas contains the equivalent of a 
150 Kcal. per kg. of clinker, which is sufficient heat to release 8 per cent. of the 
moisture contained in the raw material , the use of the waste heat serves to increase 
economy further . 

In order to reduce the dust content of the exhaust gas discharged from the 
preheater, the diameter of the first cyclone is smaller thereby increasing the 
dust-collecting effect. In cases where this exhaust gas (at about 350 deg. C.) 
is not used for drying raw material , an IHI-Humboldt electrostatic dust collector 
is installed. 
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Effects of Temperature on High-alumina Cement Concretes 
THF. U.S.A. National Bureau of Standards recently carried out research on the 
effects of temperature on the composition and mechanical properties of hydrated 
high-alumina cement concretes. The temperatures at which the studies were made 
"aried between room temperature and 1400 deg. C. The samples were cured, dried 
and heat-treated, and were then identified by X-ray diffraction and differential 
thermal analysis. 

Measurements of transverse strength, modulus of elasticity, and changes in length 
with temperature were compared with the change in composition that occurred 
during hydration and dehydration. The studies revealed a correlation between 
changes in mechanical properties of hydrated high-alumina cements and the corres­
ponding changes in their mineralogical composition as a result of heat treatment. 

The investigation related to the preparation and properties of heat-resistant 
concretes, commonly known in the U.S.A. as "refractory castables," that are 
prepared from a mixture of high-alumina and heat-resistant aggregate. 

At temperatures up to about 1100 deg. c., it is the high-alumina cement that 
determines the properties of a refractory castable. Although considerable in­
formation is available on the chemistry of high-alumina cement, the mechanisms 
involved in the hydration and dehydration are not yet fully understood. 

An attempt was made to relate any changes in composition, following heat 
treatment of hydrated and dehydrated high-alumina cements, to changes in 
physical properties. The results in general show a significant correlation between 
changes in mechanical properties and compound composition. 

Four commercial high-alumina cements, two of U.S.A. origin and two from 
other countries, were investigated. The cements provided material having a 
fairly wide range of silica and iron-oxide content. A water-cement ratio of 0·25 
was used in the preparation of the test specimens, which were 1 in. square and of 
two lengths, namely, 7 in. and 12 in. The hydrated specimens were cured for 
twenty-eight days at 25 deg. C. to 27 deg. C. and between 95 and 100 per cent 
relative humidity prior to heat treatment. All heat treatments at 200 deg. C. and 
over were preformed in a furnace heated by silicon-carbide resistance elements 
at the rate of about 100 deg. C. per hour with a two-hour soaking period at the 
highest temperatures. For heat treatments below 200 deg. c., the specimens were 
placed directly in a conventional drying oven which was then maintained at the 
desired temperature for forty-eight hours. 

X-ray diffraction and differential thermal analysis were used for identification 
of the compounds. X-ray patterns were made at room temperature before and 
after hydration of each cement and after heat treatment of the hydrated specimens. 
Differential thermal analysis was performed by placing a sample of cement and a 
reference material in a furnace and increasing the temperature at the rate of 
8· 5 deg. C. per minute. The temperature of the sample of cement and its deviation 
from that of the reference material were continuously recorded during the entire 
heating period. 
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The dehydration characteristics of three hydrates commonly found in hydratt: 
high-alumina cement were also studied to facilitate the identification of t ;·,t' 
hydrated constituents of the cement specimens. These compounds were 
CaO .AI 20 3 . IOH 20, 3CaO.AI 20 a.6H20, and AI 20 a.3 H20. Differential thermnl 
analysis patterns showed characteristic endothermic peaks for the three com­
pounds as well as for the hydrated specimens prepared from the commerc::tl 
cements. The number of peaks indicated that dehydration of the samples OCC Uff(:, 1 

in a stepwise process common to many types of clays. 
The modulus of elasticity was determined for the l2-in. specimens before and 

after heat treatment. A sonic method was used in which the specimen was vibrated 
in flexure with frequencies up to 25,000 cycles per second. This vibration is sensed 
by a phonograph pickup and fed to an oscilloscope, where the resonant frequency 
is located by means of Lissajous fi gures. The resonant frequency is accurately 
determined from an electronic frequency counter and is used to calculate the 
elastic modulus. 

Upon completion of the dynamic elasticity measurements, the specimens were 
placed in a transverse testing apparatus and loaded to failure. 

Changes in length with temperature were measured with a dilatometer for 
hydrated specimens that had received no prior heat treatment. The specimens 
were placed in a furnace and data obtai ned for two separate heating and cooling 
cycles. 

It was found that elasticity and strength decreased between room temperature 
and 50 deg. to 75 deg. c., because of the pa rtial dehydrat ion ofCaO . A lPa. 10HP 
a nd the formation of 3CaO.AI 20 3.6H20 and AI 20 a.3 H 20 . However, the 
specimens showed a high rate of expansion up to about 110 deg. C. Between 
75 deg. C. and 110 deg. c., the strength increased beca use of increased crystal­
linity of 3CaO.Alp3. 6H20 and AlP3. 3Hp. At about 100 deg. C. to 300 deg. 
to 500 deg. c., the strength and the rate of expansion decreased because of com­
plete dehydration of a ll three hydrates. The modulus of elasticity was relatively 
consta nt in the temperature range from 300 deg. to 500 deg, c., to 1100 deg. c., 
indicating that elasticity is less sensitive to changes in composition and structure. 
Above 700 deg. c., all cements exhibited decreased strengths. Above 800 deg. c., 
differences became apparent in the changes of length of the four cements because 
of differences in composition. Also, sintering occurred at these high temperatures, 
resulting in rapid contraction of the cement. 

Thus, the laboratory studies showed that many changes in the mechanical 
properties of high-alumina cements are directly related to corresponding changes 
in compound composition. For example, the dehyration of CaO. A lPa. IOHP, 
3CaO. A 12° 3' 6H20 a nd A I P 3' 3H 20 produced an overall reduction in strength 
and modulus of elasticity as well as an appreciable contraction of the cements. 
Also, the grain size, crystallinity and sintering characteristics of each constituent 
compound and the solid state reactions between these compounds influenced 
the mechanical properties to varying degrees. 
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Cement Works in the U.K. 
/-IE CEMENT mill s for the new Cookstown (Northern lreland) cement work (see 

'1 ;~ge 13 of thi s journal for January 1968) were supplied by Vickers Ltd. , which 
:Irm also made the shell s fo r the kilns at thi s works for Polysius Ltd. 

Vickers Ltd. a lso supp lied the kiln s for the Whitehaven work s of Marchon 
Products Ltd. (see page 34 of thi s journal for March 1968). 

Cement Mills of 3,000 h.p . 
TH E ILLUSTRATIO N in Fig. 5 in the article entit led" Cement Mill s of 3,000 h.p. ", 
whic h was publi shed in the November 1967 number of th is journal , was repro­
duced from a photograph supplied by S. A. Equipment lndustriel Slegten , of 
Brussels. The illustration in Fig. 4 does not ac tually show Slegten type class­
ifying liners in one of the six new 3,000-h.p. mills for A.P.C.M. , but relates to 
a similar cement-grinding mill in Germany. These liners, which were made in 
Germany, a re not of BF-253 material as are the corresponding liners in the 
Vickers-Armstrong Mill. 

"LOMA" FURNACE 
The illustration shows a .. LOMA .. 
duplex, oil-fired FURNACE (no 
refractories) serving .. LOESCHE " 
MILL engaged in grinding a mixture 
of I imestone, anthracite and coke at 
the rate of 35 tons per hour with an 
average moisture of 4% and a maxi­
mum of 7%. 32,000 cu. ft. of air per 
minute at a temflerature of 175°f . 
after the Mill. Entrance temperature 
about 400°F. Fuel is Bu nker Coil. 
MILL fed by .. LOESCHE " a!l ­
enclosed ROTARY FEEDER. 

Also Feeders, Disc Pelletisers, 

Pneumat ic Conveyors. 

DELO (ENGINEERS) LTD. 
138 Borough High Street, 
LONDON, S.E. 1. 
Tel : 01-407 0085/6 

Telegrams: OLED LONDON S E 1 
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International Symposium on the Chemistry of Cement 

IN the following are given the titles of the papers proposed to be presented at the 
Fifth International Symposium on the Chemistry of Cement, which is to be held 
in Tokyo from October 6 to 12, 1968. 

Principal Papers 

CHEMISTRY OF CEMENT CLINKER 

"Structure of Portland Cement Minerals." 
By Prof. Dr. A. Guinier and Mrs. M. Regourd (France). 

"Phase Equilibria and Formation of Portland Cement Minerals." 
By Dr. R. W. Nurse (U.K.). 

" Analysis of Portland Cement Clinker." 
By Dr. G. Yamaguchi (Japan). 

"Chemistry of Calcium Aluminates and Their Relating Compounds." 
By Dr. T. D. Robson (U.K.). 

HYDRATION OF CEMENTS 

" Crystal Structures and Properties of Cement Hydration Products (Calcium 
Silicate Hydrates)." 
By Prof. Dr. H. F. W. Taylor (U.K.). 

" Crystal Structures and Properties of Cement Hydration Products (Hydrated 
Calcium Aluminates and Ferrites)." 
By Prof. Dr. H. E. Schwiete (Germany). 

" Phase Equilibria of Cement-water." 
By Dr. P. Selig mann and Mr. N. R. Greening (U.S .A.). 

" Kinetics of Hydration of Cements." 
By Dr. R. Kondo (Japan) . 

" Hydration of Portland Cement." 
By Dr. L. E. Copeland and Dr. L. Kantro (U.S.A.). 

PROPERTIES OF CEMENT PASTE AND CONCRETE 

"Structures and Physical Properties of Cement Paste." 
By Mr. G. J. Verbeck and Mr. R. A. Helmuth (U.S.A.). 

" Durability of Concrete." 
By Prof. Dr. O. Valenta (Czechoslovakia). 

" Carbonation of Concrete." 
By Dr. M. Hamada (Japan). 

" Hydration of Portland Cement Paste at High Temperature under 
Atmospheric Pressure." 
By Mr. G . M. Idorn (Denmark). 

"High-temperature Curing of Concrete under Atmospheric Pressure." 
By Dr. Yurii M. Butt (U.S.S.R.). 

" High-temperature Curing of Concrete under High Pressure." 
By Dr. G. Kalousek~(U.S.A .). 
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PReSSURE PIPES 

DOWN PIPES 

CORRUGATED 

AND FLAT 

SHEETS 

••• Production. delivery, 
service and (if required) 
finance for complete 
in.tallation •• lar,. or .mall. 

Installations completes pour I. 
fabrication des tuyaux haute et 
basse pression et des plSques 
planes et ondul.es en amiante­
cimente. 
Production.livraison .service et 
(si desi re) finaneement des 
installations completes ,randes 
ou petites. 

AGENTS REQUIRED 

ASBESTOS CEMENT ENGINEERING CO 
AEULESTRASSE 772. VADUZ · LIECHTENSTEIN 
Swi tzerland. P.O . Box 3-4.721. 

MISCELLANEOUS ADVERTISEMENTS 

SCALE OF CHARGES 
FOR 

MISCELLANEOUS 
ADVERTISEMENTS 

Sa. per 1I0e 
(averaae seYen worda per Une). 

For u ae of BOl[ Number. 
aUow two 1IDea. 

Minimum £1 
lor Dot more than four Hnc •. 

DISPLAYED ADVERTISEMENTS 
4S •• per aJoale column incb. 

"dYertbemente muat reach the office. or tbie 
Journal at 60 BuckioQbam Gate. London , 
S. W.l ,by the lat of the month of pubu'cation . 

COUNTY BOROUGH OF READING 
Sale of Metallurgical Coke 

Tenders are invited for the remova l and pur~ 
chase in o ne lot of 34,000 cubic ya rds (approxi· 
mate) or 15 ,600 to ns (approximate) of hard 
metallurgical coke from Reading Sewage Works. 
This coke has a fixed carbon content o f approxi­
mately 85 per cent and is a ll I Inch nominal 
size. 

The Form of Tender, Condit ions of Contract, 
etc., can be o btained fo r fee o f two guineas 
(cheques payable to .• Reading Corporation It) 
by post from the Borough Surveyor's Office. 
P.O. Box 17, Town Hall , Reading. Fee refunded 
for bona fide tender after a tender is se lected. 

Tenders to be delivered 10 Town Clerk, Town 
Ha ll, Reading, by 12 noon on 31st May. 1968. as 
directed in Form of Tender. The Corporation 
do not bind themselves to accept any tender. 

.,., I see 
productivity 
going up and 

up ... 

... with Iwnd for9ed 
steel grinding 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 9 
Telephone : 49663 



Here stood an almost new wet process kiln of 
17'/16'/17'-6" diameter, 615' length, with an output 
of 1800 tons/day (with the high heat consumption 
associated with that system). 
Greater kiln efficiency was required and the works 
engineers investigated the conversion of this kiln 
to the dry method . 

There were two possibilities :-

I) a ~ dr-y-prtf"CUAJ k.ik ~ ~ua£ 
~s. G~~ ~uC.·~:zOZJ~/~ 
at 85oKccd-/kg4~ 

~) d P~W4 /)d"ptJ{. p~ rria£ & ~~ ~ 
/(du-·s~~~ 6/5't?3/o(~~~ 

/~t:k 4- t;k, k.i4.- h t5e uaed as 8 ~ Mf~). 
G~~ ~uC.,25ol7~/~ 



I 

The decision: 

[)~~ j:?Y~ 1M ( 
{)~u:(;~~.' 
;2.800 ~/ ~ ~ at/~ay8, 
Icuz:c C<mAtu¥~ 770):ca,t / kf 4-dder. 

Polysius offer complete cement 
works incorporating advanced control 
systems such as 
• central control station 
.x-ray fluorescence analysis 
.process computer 
individual mach inery for cement 
works, a service comb i ning process 
know-how with the latest 
instrumentation and control techniques. 

POLYSIUS LTD. 
The Brackens · Ascot, Berks. 
Telephone : Winkf ield Ro w 2011 

Neubeckum . Paris . Madrid 

703 e 
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ADMIXTURES AND SPECIAL CEMENTS 

" Use of Surface Active Agents in Concrete." 
By Dr. R. Mielenz (U.S.A.). 

" Fly Ash and Fly Ash Cement." 
By Dr. M. Kokubu (Japan). 

" Slags and Slag Cements." 
By Dr. F. Schroeder (Germany). 

"Utility of Expansive Cement." 
By Dr. P. P. Budnikov and Dr. I. M. Krawchenko (U.S.S.R.). 

" By-product Gypsum from Various Chemical Industries, as a Retarder for 
the Setting of Cement." 
By Dr. K. Murakami (Japan). 

Supplementary Papers 

A LARGE number of Supplementary Papers has been provisionally approved for 
presentation at the Symposium, and include five papers from Australia, five from 
Belgium, six from Canada, two from Czechoslovakia, two from Denmark, six 
from France, twenty from Germany, one from Hungary, four from India, two 
from Israel, six from Italy, thirty-seven from Japan, two from the Netherlands, 
two from New Zealand, two from Poland, two from South Africa, fifteen from 
U.S.A., and ten from U.S.S.R. The following Supplementary Papers are being 
contributed by authors from the United Kingdom. 

"Manufacture of Portland Cement from Phosphatic Raw Materials." 
By W. Guft. 

"The Minor Elements in Alite (Tricalcium Silicate) and Belite (Dicalcium 
Silicate) from some Portland Cement Clinkers as Determined by Electron 
Probe X-ray Micro Analysis." 
By H. G. Midgley and T. K. Ball. 

" Calcium Aluminate Hydrates and Related Basic Salt Solid Solutions." 
By M. H. Roberts. 

" Crystal Structures and Reactions of 4CaO'A1 20 3'I3H 20 and Derived Basic 
Salts." 
By S. J. Ahmed, L. S. Dent Glasser and H. F. W. Taylor. 

"The Distribution of ,Alkalis in Portland Cement Clinker." 
By H. W. W. Pollitt and A. W. Brown. 

" A Comparative Assessment of the Resistance of Supersulphated, Sulphate­
resistant Portland and Ordinary Portland Cements to Solutions of Various 
Sulphates and Dilute Mineral Acids." 
By G. H. Thomas. 

"Mechanism of Sulphate Expansion of Hardened Cement Pastes." 
By S. Chatterji. 
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~I-

in a grate big tube corld a kiln witch 
goes round and round. Inside their ' ~ny 

daddy are a lot of speshul brik~ corld 
refractrees becors It gets 

very hot. My daddy says the makes best refractrees are made by 
a general who must be very 

S·lment clever nearly as clever as my 
daddy who makes siment" 

~1P~s;;!::Ii!" 
\ 

There is much more than mere 
cleverness behind the excellence of 
G R products, like years of ex­
perience, extensive research, the 
selection and blending of the right 
raw materi als, care, craftsmanship 
and other things too numerous to 
mention-but you ca n't expect a 
litt le girl to know all that. can you? 
And she has forgotten to ment ion 

Spinella AC 
the G R basic ref ractory t hat plays 
such an important part in the 
cement industry today. 

Send for Spinella AC data sheet. 

General 
Refractories 
Genefax House. Tapton Park Road, 
Sheffie ld S103FJ Te lephone: 074231115 
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: 
[ 

(f = Circ ulation number A / F 
A = Material separated in t/hr. 
F = Finished product in t/hr. 
BA = Fineness of Inco ming product 

in cm'/g Blaine 
SF = Fineness of fin ish ed product 

in cml/g Blaine 
l /u, = BA/ Bf 
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ESCHERWYSS 
The new Air Separator 

!,O 

0,' 
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, O,? 
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0,' 

~I,; 
" 03 

;; 
~ 
:c 
~ 

~ 0,2 .. .. 
g. 
U) 0,1 
II 

Type EL 
Fineness of finished product can be regulated during operation witt. aid 
of guide vanes immediately below selector 
a Selector 
b Guide vanes 
c Handwheel for adjusting guide vanes through ring d and levers e 
Modification of existing air separators easily possible 

J~ 

0 ,1 0,2 0,3 0 ,' 

1/0'2 = Rat io of fine ness ...,. BA/ BF 

Escher Wyss Ltd., Zurich/Switzerland 
Telephone 444451 Telex 53906/7/8 

o,s 0,. O,? 0,8 0,9 1,0 
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