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':' '' F-H AIRSlIDE " CONVEYOR AND F.-K . SYSTEM 
.. THE COMBINATION THAT'S HARD TO BEAT 

T he ' .. F-H Airs li de .. Fluidi z ing Conve yor wo r' ki ng in conjunct:on w ith Fu ll e r-Kinyon 
convey ing equipment has t he fo ll ow in g o uts t an ding ad va ntages : ( I) H igh hand ling 
rates ove r compa rat ive ly long t ransport di st ances . (2) Lo w powe r consu m pt io n du e 
to operati on at low pressure. (3) Low mai ntenance cos ts, due to min imum of mov ing 
pa rts and lub r ica tin g po ints. (4) C lean liness . ; im pl icity and Quie tn ess 

FOR CEMENT ' LIME ' RAW MATFRI4l' PlILVERISED 
COAL CLAYS PRECII'1Tt.TOF: OUST : . . ETC. 

. . ,. ~ : --. . -. .... : : .. . : .. ": ':.: :, ..... .. ..,. ....... a: ... ... . 
: :'~::.: ::";:': ::.~ : .. :::: .. . . 
•••• , ••••••••• a •• ::.::::.: 
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(.:- 1. 30 in Canada and U.S.A.). 

(1) " " F-H AIRSLIDE" 
CONVEYOR 

(2) FLOW GATES 
(3) BUFFER HOPPER 
(4) FULLER-KINYON 

PUMP 
(5) LOW PRESSURE 

FAN 

* U.K. Regd. Trade Mark . 
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Th;: compreh ens ive nnge of gri nding media sup pli ed by us and ou r un ique 

expe ri ence in the cement industry in practically every country of th e 
world enable us to give ex pert advice and to supply a type of 

gr inding media that will provide t he ans w er to any grinding probl em. 

H E L I P E BS LTD PHON E:GlOl!CESTEA 51402 
__ ~RAMS : HOlmIS. GLOUCU'T£t 

PREMIER WORKS 

GLOUCESTER 
A 



DAYLOR 
CIRCULAR DUST 

COLLECTORS 

The Mechanism shown above is standa rd and is robustly built 
for 24-hours' operation . 

.1 .. \=, , ' .\1< Y . 1 ~ lt; I 

J. DARNLEY TAYLOR LTD. 
undertake the design and installation of complete 

Dust Collection plants, including 
ducting. 

Ou r machines are ext ensively used in Packi ng Plants, Grinding Mills, Screening 
and Crushi ng Pl ants, for the co ll ection of Cement, Gypsum, Lime and Stone 
dusts, etc. 

With many plants already givi ng first-class performances, our Collectors are sold 
mainly on reputat ion and incorporate cyclone and filter sleeve principles, with 
fully .uto-scavenging and rapping cleaning mechanism. 

May we help you with your problem? Write to: 

NE80R HOUSE, 3 CALEDONIAN ROAD, LONDON, N.l . Telephone: TERm in us 9454 
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* Confor1nity with B.S.? * T rouble-free operation? * Fair wear & tear safeguards? 

THE ALLEN WEST GUAR ANTEE means all these things, and more . • • 

* SERVICE 
When you purchase ALLEN WEST electric 

motor control eq uipment you know it is 

backed by an efficient country-wide 

-indeed world-wide-service organisation 

~ALLENWEST We sfand by 
0#( producfs 

ALl.EN WEST & CO l. TO BRIGHTON ENGLAND ' Telephone: Brighton 66666 T elegrams: Control, Brighton 
1:'1IJ,?i ,lt' t' r S a lld i\f alJ uj a Ll u rL' r J' of i :'/Cl'1r i .: Alf o t o r Co ntrol Ge a r Qn (l S 1I.:it c lzg ea r 

Sl ' n SIDIARY CO.\IPA~IES 1:-'; CA!'A DA1 SOL'T II Arn ICA A:\' D RII O DESIA AGENC IES THROt'GHOLT T HE WORLD 
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ECONOMICAL 

CONTRIBUTIONS 
TO EFFICIENCY IN 
CEMENT MAKING 

"N I - H ARD " , which is 
made with the aid of mod
ern mechanical "lam, is 
the ideal material fo r the 
"roduction of grinding 
media and mill linings for 
cement manuf2.cture. \X 'e 
shall be pleased to make 
castings to your own speci
fication and produce p~t-

terns to your designs. Please ask fo r our 
illust.rated lea fl et giving proof of the many 
uses of "Ni-Hard and White I ron " . \X 'e 
also manufacture wear-resisting castings 
for many applicat ions in gas works, 
shot-blasting, coke cru shing, mining 
machinery, etc. 

More and more cement manufacturers 
are realising that "N I-HARD" has 
wearing quali ties from two to five 
times greater than those of steel, 
depending on the materia l being 
ground, and is a qua lity material 
that saves money and time. 

1f!~.?OU.!!1r.1 
WILLENHALL, STAFFS. T",phon , ; W;II."holl 312!541 (2 Une ' \ 



operator 

The Haver 

ROTARY 

without pre-

lime , 

plaster, 

etc., etc. 
THE 
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arduous present day requirements, 

Offers peak outputs of up to 110 TPH with eight 
spouts and one operator or 75-90 TPH with six spouts, 

U, K, RepresentQtives:-

CONTINENTAL ENGINEERING CO. LTD. , London Road, Ascot, Berks. 
Tel, No : Winkfield Row 395 
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NO-V-O 
A HIGH ALUMINA REFRACTORY 
WITH A LONGER WORKING L1FF 

Devised specifically to withstand 
exceptionally severe conditions 
or provide a large safety factor, 
NOVO 70 is eminently suitable 
for the highest temperatures in 
ceme')t and lime rotary kilns. 

Other Bonnybridge Refractories for these 
[ndustric- {nelude 

NOVO 60 
NOVO 50 
OCTO 
CALDER L 
CALDER LS 

JANUARY, 1001 

BONNYBRIDGE SILICA " FIRECLAY CO. LTD. 

BONNYBRIDGE. SCOTLAND. Telephon.: Bonnybridge 227. 

Steel Balls 
Ball 

for 

and Tube Mills 
ALL HAND FORGED 

(from 1" - St" diameter) 

Designed to 

Telegrams: "Silica" Bonnybrid/?e. 

Grind faster 
Never break 

Last longer 
Never lose shape 

Also makers of fine hand-forged tools for Quarry and Mine 

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

Phone and Grams: Sheffield 2420 1/2. 
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260 - 1 

homogenising plants 

in modern cement works 
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Consett 
IJ!j @ 7! jJJ ~ @ lW Bricks 
The NEW Hot Zone Lining 
for ROTARY CEMENT KILNS 
Sreciall y developed for Portland Ccmc:lt K ilns by Consc il Iron Co. Li d. 
ROTACON possesses al l Ihe imporl'l nl characlerisl ics 
necess ary in a basie liner brick. 
ROTACO N brick s bu il d up a sound coaling rapid ly anil wi lhsla nd k iln 
shut-downs with o ut sp'l llin g. They arc not s ubjec t to chemical alta c:": 
at high operali ng tem pcralurcs and w ill nol d isinl cg r'lI c f rom Ih ~rma l 
contraction. Th e ideal basic lillillg It)!, Ihe prot/uclioll oj' Porllmltl Cellli'1/I 

ROTACON BRICKS SAVE MONEY 

BY INCREASED KILN AVAILABILITY 

CONSETT IRON CO. L TO. 
CONSETT COUNTY DURHAM 
Telephol{c: CO llsell 14/ (1 1 lill cs) Telegral1ls: 51 ('('1 Phone ( onsc{[ 

london Office: NO RF OL K H O U SE. 7. LA UR E N C E POU N T NEY' HILL, E .C .4. 

Telephone: Mans Ion House 7975 

•••••••••••••••••••••••••••••• 
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SLURRY 
FILTER 
PRESS 

quicker filtering-labour saving: 
non-spill drainage troughs 

THE HEART OF THE PRESS 
Strong, with free drainage 
characteristics , giv ing up to 
50% saving in filtration 
time. Patented in U.K. 

PUMP FOR 
PRESSURE 
FILTERING 

FLOW CONTROL PUMP 
with Foreign and Instantly or automatic-
further patents ally controlled pressure, 
pending. I governing moisture 

I content and 
I pumping period. 
I Further patents !p p,"dO". 

specialists in design & production of 
filter presses and ancillary equipment 

PROGRESS ENGINEERS LTD 
COB RIDGE. STOKE-ON-TRENT. ENGLAND. Telephone: Stoke-on-Trent 2147/-3 

B 
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British Rema Grinding Equipment consists of 
ball mill, ring roll mill, pinned disc milJ or 
disintegrator, according to the nature of the 
m aterial being operated Of to the required 
finene ss. This is followed by either a classifier, 
cyclone and fan , or an air separatof, as required . 
In the illustration IS shown a No. 2 size rapid 
access disintegrator, arranged with top feed 
inlet and band f.t:e<ier , suitable for product ion of 
100 B.S .S. powders. 
The ring roll mill in the foreground is suitable 
for the production of 200 B.S.S. powders. We 
supply complete installations, up to the largest 
sizes, for the grinding of materials . 

BRITISH 

REMA 

Ea:perimental & Demonstration Plant 
Our Experimental Dept. is equipped to 
process customers' own materials to 
ensure that t he most sat isfactory equip
ment can be devised. The equipment 
covers grinding plants , pneumatic 
drying, combined drying and grinding, 
grinding and firi ng equipment for 
pulverized fuel. 

British 'REMA' Manufacturing Co. Ltd. 
PROPRIETORS : EDGAR ALLEN & CO . LIMITED 

ONE INDUSTRY ROAD' SHEFFIELD 9 
Telephone : .. 2721 / 2 

Plants for making: 

DISINTEGRATORS 
and RI NG ROLL MILLS 
r--------;-R;/C~L-H.., 

I To British 'Rema' Hanufadurinl Co. I I Ltd. One Industry Road, Sheffield 9. I 
I Please post data to :- I 
I N.m e ... .... .... ......... I 
I Position .. ........... ..... I 
I A~ ... . . . .... __ . I 
I Addr... I 
I ........ ...................... ........................... I .... _____________ ...1 

ASBESTOS CEMENT PRESSURE PIPES 

ASBESTOS CEMENT SHEETS 

WHITE CEMENT 

SLAG CEMENT 

ASBESTOS CEMENT ENGINEERING CO. 

P.O. BOX 34.649 H.up.tr •••• 26, VADUZ. LIECHTENSTEIN, SWITZERLAND 
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High T@Dlp@ratur@ 
Fabric Filt@rs 

Tilghman Automatic Fabric Filters now handle gases up to 
500° F. using a special silicone treated Fibreglass filter cloth. 

The illustration shows micro 
photographs of the two types 
of fabric now available; the 
upper one is the 100% fila
ment fabric as used on cement 
kiln gases, the lower one 
shows the 50% filament-
50% staple fabric. 

Resistance to temperatures 
up to 500°F. 

Corrosion resistant to most 
acids. 

A long filtration life. 

Dimensional Stability. 

Can be mechanically shaken 
or subjected to reverse flow 
to remove accumulated dust. 

Tilghman Fabric Filters are 
specially designed to operate 
using synthetic filter tubes . 
Our Dust and Fume Control 
Engineers are available for 
consultation regarding dust 
collection problems without 
obligation . 

Tilghman's Limited 
BROADHEATH • ALTRINCHAM • 

A member of the Staveley Coal & Iron Co. Ltd. Group 

LONDON OFFICE : I Chester St reet , S.W .I. 

CHESHIRE 

W .Hl 
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THE VEITSCHER MAGNESITWERK.E 

St. Barba r. , Pa tron Sa int 01 
the M ine' s . G o t h ic wood e n 
ata ll<e o f I loe M iddl e of Ihe 
14 th C en tu ry . 

C •• t l e of M a u l e . n dorf i n 
Lu n g:a u, S a lzbu rg . 

At the close of year 1960 

we would like to 'honk our friends all over the 

world for the confidence which they placed in UI 

and which was so much appreCiated by us . 

We sholl continue in our endeavour to assisl our 

customers in every way. by continu ing very personal 

service and by minute attention 10 the ir orders . 

Our motto was and will remain : 

To supply you wilh the best, 

so that you may produce the best. 

May we ask all our fr iends and customers to con

tinue plocing their fullest confidence in us, 

W e also add our best wishes for success , prosperity 

and good health for 

THE HEW YEAR 1961 

VEITSCHER MAGNESITWERKE-
A C TIEN . G ES Ell S CHAF T , V I E NN A-A U STRIA 

Refrll c t o ry Pro ducl$ l.imited 
" " $LE .. $T. AL8ANVOIUT A QT .. 

IItlPAIESEHTATIVE FOlil. TH£ U . K. 

JOHN LE BOUTllllER LTD. 
J , III.fG(NT STIII.fET, LONDON, S. W . 1 

T RA 5005 
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VEITSCHER 

Our basic 

Special Magnesite AN KRAL Bricks 

Due to their extremely high refractoriness our basic 
Special Magnesite ANKRAL bricks bring about 
considerable advantages in 

HIGH-CAPACITY LIME SHAFT KILNS 

ANKRAL-lined shaft kilns operate very ecomically 
for the following reasons : 

• Forced operation is possible . 

• No incrustations, hence regular kiln oper
ation without standstills . 

• Lower number of intermediate repairs 
and greater total lining life. 

• Increased throughput. 

• Improved quality of the production. 

• Simpler kiln maintenance. 

Our technical service comprises all phases from the 
preparation of acomplete Ii ni ng proposal to detailed 
engineering advice for construction , starting-up and 
operational running. 

MAGNESITWERKE 
ACTIEN-GE S ELL SC HAFT . VIENNA - AU S TRIA 

G e nera l Sale s Office 

Refr actory Products Limited 
Ba sl e 6. St. Alba nvo rstadt 94 

SWitzerland 

Representative (or the U .K. 

JOHN LE BOUTILLIER LTD. 

3, REGENT STREET, LONDON, S .W . ' 
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STEEL 
JOINTING SHEETS 

fol' BASIC BRICKS 

Produced in Sheet Steel in 
all thicknesses from 21 gauge to itN. For 

easy handling, a ll products 
are packed in bundles of 25 or 50 

according to weight, and 
marked to customer's specifica tion. 

MANUFACTURERS TO THE 
CHROME·MAGNESITE BRIC KMAKERS ASSOCIATION 

FLOUCH ENGINEERING COMPANY LTD 
HA.ZLEHIA.D near SHEFFIELD YORKSHIRE 

Alite 
SUPER REFRACTORIES 

for 

CEMENT & L1IE WORKS 

High Alumina bricks and 
special shapes for Rotary and 
Shaft kilns. Full details 
available on request . 

.................. ............................ ... . . ...... n ••••• 

! Alita AlumIna RtIractorI_ 

i No. 1 19-72% CONE 37-3. 

! B. 1 12-14% 31 

l B. 17-59% 31 

! D. 39-42% 33 
':. ............................................................... . 

High-temperature Insulating Bricks . 
.. PEE R " Air-setting Refractory 

Cements. 
"R" Quality Fire brick f.or lo.wer 
temperature work and resistance to 

abrasion. 

EJ~p 
E. J. &. J. PEARSON LIMITED 

STOURBRIDGE. ENGLAND 
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ROTARY 

FLUXO 
PACKER 

for 
CEMENT 

TELEPHONE ; 
GROSVENOR 4100 

TELEGRAMS ; 
FOLASMIDTH 
TELEX, LONDON 

CABLIIQRAMS; 
FOLA8MIDTH 

LONDON 

CEM ENT AN D LLlI L:: ~ I ANUFACTURE J A N U A RY . 1%1 

For automatic filling and weighing of cement into 
valved sacks. 

LARGE OUTPUT 
combined with weighing accuracy and economy 

in labour 

F. L. SMIDTH 
& CO . LTD. 

105 PICCADILLY, LONDON, W.l 
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The Hydration of Quicklime and the Plastic 

Properties of Hydrated Lime. 
I N ., Zement-Kalk-Gips" for October 1959, J. WUHRER, G. RADERMACHER and 
ZAGAR describe the first part of a comprehensive investigation of hydrated lime. The 
work includes a study of the changes in electrical conductivity during the process 
of isothermal wet-slaking of quicklime with grains of different sizes and burned at 
different temperatures. The pastes were examined by means of optical and 
electronic microscopes, and their plasticities measured by Emley's method. 
The following is a summary of the article . 

The composition of the limestone used for the experiments was as follows: 
Loss on ignition , 43.69 per cent .; Si02 , 0'20 per cent.; Fe20 a, 0'14 per cent .; AI20 a, 
0'16 per cent.; CaO, 55·60 per cent.; CaCOa, 99'25 per cent.; MgO, trace; SOa, 
0'08 per cent.; K20 and Na20, 0'08 per cent . Deviations from this analysis 
were small. The stone consisted mainly of crystals of sizes in the range 2 to IO/-" 

with some interspersed coarse crystalline portions. 
The stone was reduced to grains 3 to 8 mm. in di ameter and then burned in a 

muffle-furn ace at the required temperature in an atmosphere of carbon dioxide 
for 15 hours. The lime was removed from the furnace before cooling to below 
900 dcg. C. and put into a closed meta l container before cooling to room tempera
ture; this procedure was to avoid recarbonation . Some of this quicklime was used 
directly in the slaking experiments and some was used after comminution, sieving 
and elutri ation into fractions of different sizes. The chemical composition of the 
different fract ions showed very little deviation. Since the electrical conductivity 
of solutions of lime varies considerably with temperature, conditions of slaking 
were chosen so that the rise of temperature was insignificant. 

The apparatus for slaking consisted of a small vessel with a jacket for water 
circulating from a thermostat. The contents of the vessel were stirred by a 

(I) c 
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n·',..;"II4H-+-+-+++-+-H-+-+-+++-+-H-+-++++-.J-I-IH-j 

10 r'r\ .. 

" '0 

Fig. I.-Change of Conductivity with Time for Particles of 
Four Ranges of Sizes. (Hard-burned Lime.) 

magnetic stirrer. A thermometer and the electrodes of a conductivity bridge 
(using an oscill ating circuit) were immersed in the slaking system. Conductivity 
water was fed from a plastic dispenser protected from ingress of carbon dioxide. 
The experiments were carried out at 20 deg. C, with a mixture of 7'5 gr. of quick
lime to I I. of water. 

Change of Electrical Conductivity. 

The diagram in Fig. I shows the change of conductivity with time during the 
slaking of four ranges of particle size of a hard-burned lime, namely I to 51-' , 

n~c~-~H--+-++++-+-H--+-++++-+-hH--+-++++-+-H-J 

'0~~~~:1=t=tj=j=t=tj=j=t.=,t .. 1.-~-j--.. t·-·~··~·~~· ·~· -·~· ·t·,,~~Lor· :~'··~·~~t:t.4~ 
tttj=-t-~-=- e-~-~-~-~-t- t-j- ~-~,:t:f±tt!=J~-=,~fi~~:'~ ---

( firs. 

Fig . 2 .-Change of Conductivity with Time for Limes Burned at Three 
Different Temperatures. (Sizes of Particles 3 to 8 mm.) 
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~~~~-t-r~-+--r--r- f--lr~--~r1~-+---r-~- --+-~~-+-- ~-~-f-~-F-~--+=-~ 
.; tt-ir+-t-~-+-r-r+-t-~-+-r-r+-~~-+-r4-+-~-+~~ ~, 
~~,~~+4~~4-~+4~++4-~~~++~~ 

~ H-t-+-t-+-t-+-+-++-++-+-+-+-++++++-H--H-+-+-I 

Fi~ . 3.-Chan~e of Conductivity with Time for Fine and Coarse 
Grains of Soft-burned Lime (~OO de~. C .). 

PAGE 3 

/) to 20/-, . IS to 40/-, and 2 5 to 300/-, . Increasing the size of the particles of quick
lime resulted in a reduction in the rate of slaking and a lowering of the hump in 
the conductivity curve representing the maximum degree of supersaturation. 

The diagram in Fig. 2 relates to the slaking of limes with grains 3 to 8 mm. in 
size burned at three different temperatures. The maximum degrees of super
sat urati on in a ll cases wei e a lmost equal. but they occurred at greatly differing 
t imes. namely after about one minute with the soft-burned lime. Fifteen 
minutes wit h the lime burned at I230 deg . C .. and 270 minutes with the hard
burned lime . 

. . ,., 
A 

/I 1\ 

a',," 

10 1\ 
\ 

-?-" 9 
. ~ 
~ 

" ... -
i 
c , 

\3 I-H-+-++-+--1~t/ H-+-++-+-+-H-+-++-+-·I-I-I- - 1-1-

~' 
/ 1 

" " '" ,~ Mm J·S u 

Fi~. 4.-Chan~e of Conductivity with Time for Fine and Coarse 
Particles of Hard-burned Lime, (1400 deg. C .) 
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The diagram in Fig. 3 shows the softest degree of burning (goo deg. C.) with 
large particles (3 to 8 mm.) and small particles (0 to 40 f£) . The finer fraction 
showed a kind of inertia which was attributed t o agglomeration after initial 
dispersion. 

The diagram in Fig. 4 refers to hard-burned lime (1400 deg. C.) with large 
particles (3 to 8 mm.) and very small particles (0 to 5f£)' The small particles 
produced a sharp, high maximum within a minute, and the large grains reached 
a maximum from five to six hours later. 

Effect of Burning at Different Temperatures , 

Pastes formed by slaking limes burned at different temperatures with grains 
of 3 to 8 mm. in size were examined with the optical microscope. The maximum 
sizes of particles of paste formed by slaking limes burnt at the different tempera
tures were as follows. goo deg. C., 2f£; IOOO deg. C., 3f£; 1I00 deg. C., 6f£; 1400 deg. 
C., 50f£, as shown in Fig. 5· The majority of the particles, the shapes of which 
were discernible, consisted of more or less hexagonal platelets, but some deviated 
considerably from this form. 

The electronic microscope showed recognisable hexagonal platelets of 0'5f£ 
. in size, with the majority of particles under 0'05f£, and with the smaller particles 

occurring frequently as agglomerates. The highest magnification showed that 
even the smallest particles were of hexagonal form (Figs. 6 and 7). 

A determination of the proportion of particles below 1f£ in size was made by 
shaking a known quantity of slaked lime in a cylinder and allowing it to stand 

Fill. 5. 
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Fig. 6. Fig. 7 

until all paliicles above Ii-' in sizl' were seen through the microscope to have passed 
a given line. The liquid above the line contained all paliicles finer than this. 
The sediment below the line was shaken with saturated lime-water and the process 
repeated unti l the laye r above the line remained clear. The: approximate values 
for the proportion of particles less than Ii-' in size for limes bumed at the respective 
t{'mperatures were as follows. 900 deg. C, 95 per cent.; 1000 deg. c., 80 per cent.; 
lIon deg. c., 50 per cent.; 1230 d g. C., 2 5 per cent.; and 1400 deg. c., 20 per cent. 

Plasticity. 
Yleasurements of the plasticity of pastes of the hydrat ed lime were made by 

Emley's method, taking in each instance the mean of three determinations. 
The Emley values were determined for five pastes from limes , with grains 3 to 8 mm. 
in size and of different degrees of burning, slaked at 20 deg. C. and at 85 deg. C. 
(Fir;. 8). With limes slaked at 20 deg. C., the plasticity value showed a small 
increase with degree of buming, but in general they all gave excellent plasticity. 
Slaking at 85 deg. C gaw poor plasticity, becoming worse as the degree of buming 
was increased. 

Emley values were thcn determined for different sizes of grains for limes 
burned at goo deg. C. and 1400 deg. c., and a soft-burned shaft-kiln lime. These 
samples were all slaked at 20 (kg. C. (Fig. g) . For each type of lime, the finest 
fractions gave the \\'orst plasticity and fractions between 0 '5 mm. and 8 mm. 
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gave the b est plasticity. In the range 0 to 0'04 mm., the p last icity with the soft
burned lime was better than with the hard-burned. T he best paste was given 
by the hard-burned lime from 3 to 8 mm. In a ll cases fra ctions abo\'(~ I) mm. 
caused deterioration in plasticity. 

Two fractions, 0 to 0'04 mm. and 3 to 8 mm. of th e lime burned at goo deg. c., 
and I to 51'- and 3 to 8 mm. of the lime burned at 1400 deg. C., were slaked isother
mally at different temperatures and the Emley values of the pastes determined 
(Fig. 10). With both limes increase in temperature of slaking improved the 
plasticity of the fine fractions but decreased the plasticity of the coarse fractions. 

From the results it can be seen th at a lime burned at goo dcg. C. with grains 

Fill . 9.-Chanl1e of Plasticity with Size of 
Particles. (Temperature of Slaklnll 20 dell. C .) 
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of 3 to 8 mm. slaked at 20 deg. C. gave a paste of hydrated lime in which 95 per 
cent. of the particles are smaller than If£ and the Emley value of the paste is 750 . 

A mixture of 30 per cent . of this paste with a paste of Emley value of 100 gave a 
value of 570. 

Effect of the Size of Particles on the Str ength of Portland Cement . 

IN " Zement-Kalk-Gips," September 1960, Mr. B. Beke describes experiments in 
which fractions of particles of certain sizes were removed from Portland cement 
and replaced by similar fractions of powdered glass. Mixes made with the resulting 
material were tested for development of strength. The presence of particles of 
sizes in the range 0 to 3f£ was essenti al for the development of early strength, but 
the final strength developed by this fraction was low. Particles larger than 60f£ 

had little influence on the development of strength. 

A New Cement Works in Scotland. 

The Secretary of State for Scotland has stated that the limestone quarrying and 
cement works in East Lothian proposed by the Associated Portland Cement 
Manufacturers Ltd. shall be permitted. A public enquiry was held last year. 
It is expected that the works will produce about 400,000 tons of cement annually 
over a long period of years. Permission has been granted for the use of 500 acres 
of land on the south side of the main railway line. The limestone will be quarried 
after stripping topsoil and subsoil . but there will be systematic restoration of the 
land for agricultural purposes and some trees will be planted, East Lothian 
County Council and Dunbar Town Council welcomed th e project . which will give 
employment to the local population . 
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International Congress on Cement III Lisbon. 
AN International Congress on Cement was held in Lisbon last summer. The papers 
presented at the Congress include the followin g. 

" Composition of Cements used in Marine Works in the Port of Lisbon. " By 
D. J. L. F erreira Cardoso (Portugal). 

" The Cement Industry in relation to the Requirement s of Modern Construc-
tion ." By H. Lafuma (France). 

" Practical Aspects of Grinding of Cemen t. " By J. Rocha E. Mello (Portuga I) . 
" Observations on Testing Concrete." By F. S. Fulton (South Africa). 
" The Ferric-anhydrate Phases and the Hydration of Portland Cement." By 

C. Goria (Italy). 
" Non-shrinking Cement and its general Use." By Fabio Ferrari (Italy). 
" The Economic Situation of the North-American Cement Industry especially 

in respect to the Cement Industries of other Atlantic Nations." By C. B. Baker 
(U.S.A.). 

" The Contribution of the Iberian Cement Industry to the Progress of Euro-
pean Industry." By P. Palomar Collado (Spain). 

" The Industrial P erspective in Europe ." By A. Iveroth (Sweden). 
" High-alumina Cements as Refractories. " By P. L 'Hopitallier (France) . 
" Study of Pozzolanas and their Activities." By F. Guye. (Switzerland). 
" Metallurgical Cements in relation to the Evolution of the It alian Cement 

Industry." By G. Malquori (Italy). 
"The Possibility of a European Standard for Cements." By P . Palomar 

Llovet (Spain). 
" A Proposal for a European Classification of Cement." By E . Plassmann 

(Germany). 
" A Short Note on the Alite ." By G. Haegermann (Germany) . 
" Scientific and Technological Concepts of Cement." By A. Sarabia Gonzalez. 

(Spain). 
" Correlation of the Resistances to Rupture of Portland Cement Mortars and 

Concrete." By F . F. Guedes Soares (Portugal) . 
" White Portland Cement: History, Properties, and Applications." By A. 

Virella B10da (Spain). 
"The Application of Modern Physical-chemical Techniques to the Rapid 

Analysis of Cement." By M. do R. Cravo and A. V. De Seabra (Portugal). 
" Setting Time of Cement: Critical Examination of some Methods of Determina-

tion." By J. M. Tobia (Spain). 
" Reinforced Concrete in Sea-water." By F. M. Lea (Great Britain ). 
" Methods of determining the Heat of Hydration. " By L. Santarelli (Italy). 
Summaries of the foregoing papers, details of other communications presented 

at the Congress, and particulars of visits made to cement works, laboratories, and 
civil engineering works are given (in the Spanish language) in " Cemento Hormi
gon," No. 320, November 1960. 
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An Application of Dahl's Equation for Control by 
Lime Requirement of Cement. 

THE following notes on the application, in a modified form, of Dahl's equation 
to the rectification of the CaC0 3 content of the kiln feed by relating this conten t 
to the compound composition of the clinker are contributed by MR. A. D . 
KI LPADIKAR (of Kymore Cement Works, India). 

When a slight change in the composition of the raw mixture or coal ash is 
made or suspected, the desired content of C3S or C2S in the clinker can be obtained 
by correcting the amolmt of carbonate in the raw mixture in the following manner. 

Dahl's equation for the control of the potential C3S is 
P = P + 0'07 (A - a) , 

and for the control of the potential C2S is 
P = P + 0'074 (b - B), 

in which P is the carbonate required, p is the carbonate content of a sample of 
the mixture, A is the desired amount of C3S in the clinker, a is the potential 
C3S in the clinker , B is the desired amount of C2S in the clinker, and b is the 
potential C2S in the clinker. 

Two series of tes ts were carried out, the result s of which are t abulated in 
Table I in which the results of ac tual tests are given. 
TEST No . I.- Column (I) for test No. I shows that the percentage of carbonate 
in sample A of the kiln feed was 77'1 and that even with this amount, which is 
slightly higher than normal for the slurry (76'7 per cent.) , clinker with a small 
lime content and consequently lower C3S was obtained as shown in columns 
(2) and (7), and would result in lower strengths. This discrepancy was corrected, 
as a change in the oxide composition was rightly suspec ted , by utilising Dahl's 
equation. 

The ideal potential compowld composition being about (45 to 48 per cent.) 
C3S + (26 to 30 per cent. ) C2S, the carbonate content required to bring about 
a change in the compound composition which would agree more or less with 
the ideal or desired percentage was calculated as follows. 

P = P + 0'07 (A - a) = 77'r + 0'07 (48 - 39'3) = 77'7 per cent. 

TABLE I 

Column I I 4 I 5 6 I 
fut Sam- Feed Clwlll ieal Analysis of Clinker I Silica ~! L . ~ .~· . ~rcc :--P-er-ce-n-ta-ge- -- Burna-

pic caeol ---- --1--1'--1-- Modu- Ratio RatiO June Calculated hility per SiO~ 'A1 20 3
I fc:O, CaO MgO Loss Ius per Compound Index 

ccn t. I I cent. __ Composition --

C,s I C,S C,A I C,Al' 

- 1-1 A 77·1 22-481 :;':J6: a'80, 63·0 1~·801 0'40 2-45 1-41 0·88 1·16 39·3 135'6 7·8 111 .6 I 2·03 

B 77·7 22 '041 5' 101 :1.80; 63·9 I HOi 0'51 2· 48 1·34 0·90 I '~O 47·5 12H H 111'5 1 2·60 

-~I A 76· 5 2H6 5' 44 1 2'80: 63'5 [ Hoi 0·40 2·85 H4 O· 6: 1'2!1 35·1 i 40·7 I 0·7 I 8·5 1 1·97 

I B ;;·5 22-401 5·22 , 2' 70
1

6H 4'351 0· 36 2·82 1'9:1
1 

0'01 1 2·07 46·1 129-5 1 9'3 1 8·2 I 2-63 
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Having determined this holding point. maintenance of control was attempted 
and the results checked. For sample B. it is shown in Column (I) that the car
bonate in the kiln-feed was maintained at 77'7 per cent. and the analysis of the 
corresponding clinker was as shown in Column (2). The results for A and B in 
Columns (7) show that with the change of the kiln-feed. the desired compound 
composition was achieved keeping the silica-modulus. and the A : F and L.S .F. 
ratios within the desired limits. as shown in Columns (3), (4), (5) and (6). The 
" burnability index" in Column (8), which relates to the clinkering procesi 
most suitable for the kiln and burning system available, the suitability of the 
clinker for grinding, and the resulting physical charact eristics of the final product, 
was also favourably controlled. 

TEST No. H .-To achieve the desired compound composition more closely to 
the theoretical value, the carbonate content of the blended slurry should be within 
a very narrow range, as seen from the results of test No. II which are given in 
Table I. The difference between the two kiln-feeds in this test was I per cent., 
as seen in Column (I), which should result in an increase of 14 per cent . of CaS 
in the clinker of sample B; but it is shown in Column (7) that the difference in 
CaS obtained was only II 'O per cent . This divergence from the theoretical value 
could not be explained at first but on closer examination it was found that the 
carbonate content of the slurry used for blending in order to maintain the kiln 
feed at 77'5 per cent. varied from 70 to 82 per cent. which range is very wide. 
resulting from an incompletely homogenous mixture. 

The two investigations have interesting features. The results in t est No. I 
show a closer agreement between the results obtained and the required results 
as obtained from the Dahl's equation. The results of test No. II show a slight 
deviation from the results required , but the cause of the digression is determined. 

Estimated Demand for Cement in 1961. 

AN estimate of the amount of construction work and materials likely to be 
required in Great Britain in 1961 has been made by the National Federation of 
Building Trades Employers. It is estimated that the amount of cement required 
will vary from 9 50,000 tons monthly in the first quarter of the year t o 1 ,100,000 

tons monthly in the third quarter, the average monthly requirement being 
1 ,025,000 tons. These amounts compare with a monthly average of 995.000 tons 
in 1960. 

In preparing the estimates, it is stated that " use has been made of recognised 
mathematical forecasti ng techniques," but some practical considerations have 
been t aken into account; for example, it is assumed that the amount of construc
tion work will increase by 2 to 3 per cent ., and , in the case of cement, the probable 
increased demand for road construction has been taken into account. 
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Hungarian Lime Plants in Czechoslovakia. 
Two lime plants manufactured in Hungary are now in operati on at Zirani and 
Tisovec in Czechoslovaki a. (Five similar kilns have also been supplied to Yugo
slavia.) T he accompanying illustration shows the general arrangement of the 
works. 

T here are four bins, each having a capacity of about 200 cu. m. (262 cu. yd .), 
for t he storage of the limestone and provide a stock sufficient for two days' working. 
The limestone, which is mainly in large pieces, is fed into the bins by means of 
external conveyors. Cylindri cal feeders are connected to the outlets of the bins, 
fro m which t he limestone is passed t o a screen where material of less than 50 mm. 
(2 in .) in size and unsuitable for burning is separated . The material remaining on 
the screen is then passed to a twin-rope skip-elevator. The skip has a capacity of 
I ! tons and, when elevated, discharges into an automatic hydraulically-operated 
bell-shaped cover of a kiln . 

A feeder of 8-cu . m . (10'4 cu. yd .) capacity is provided below the bell and is 
integral with the body of the kiln . There are four shaft-kilns, which are oval in 
cross-section , and each has a sheet-steel sheath. The principal dimensions of the 
kilns are 3'3 m. by 5'5 m. (IOft . loin . by 18ft .) and about 21 m. (69ft.) in height ; 
the working capacity is about 140 cu . m. (183 cu. yd .). Within the sheath, the 
lining of refractory brickwork extends the full height of the kiln . The burning 
gases, which are supplied from special generators, are injected through four rows 
of burners from three ri ng-ducts. The kiln has a remote-eentrolled flue-gas louvre 
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which, with the flue-gas fan, ensures the control of the heating. The preheating 
of the primary air is carried out by means of the hot lime below the burners, 
and this ensures that the burnt lime is suitably cooled. Efficient recupera
tion results in very low heat consumption. The burnt lime is removed continuously 
from the kiln. The output from each of the four sectors of the kiln can be regulated 
separately. 

The kilns and other equipment are housed in buildings th at are partly of 
reinforced concrete and partly of steelwork The raw-materi al bins are connected 
to the kilns by a steel bridge. 

The average production of the four kilns given in the following refers to 
limestone of larger size in the range from 80 mm. to ISO mm. (about 3in. to 6in .) . 
The total output is 280 tons in twenty-four hours, and is about 90,000 tons per 
year. The amount of limestone required is 480 tons per day, or about 153,000 tons 
per year. The limestone has a minimum carbonate content (CaC0 3 + MgC0 3) of 
95 per cent . It is of sufficient strength , exhibits a conchoidal fracture, and is 
resistant to crumbling during burning. The amount of coal , having a calorif1C 
value of 3000 to 4000 k cal per kg ., required is from 136 to 170 tons per day, or 
from about 40,800 to 51,000 tons per year. The gas-generators require coal of 
20 mm. to 40 mm. (about fin . to r!in .) or 40 mm. to 60 mm. (about I!in. to 2iin .) 
in size; the permissible maximum moisture content is from r8 to 22 per cent. , and 
the maximum ash content is from 20 to 25 per cent. The coal must not puh-eri se 
during the burning process. The heat consumption is from r ooo to 1200 k cal. 
per kilogramme (4,000,000 t o 4,750,000 B.t .u. per ton ) of burnt lime. The 
electrical power consumption for generators, auxiliary plant and conveyors is 
about 28 kW.h. per ton of burnt lime. Total requirements of water are about 
8'5 cu. m. per hour (1870 gallons per hour), of which 3'5 cu. m. per hour (770 gallons 
per hour) has to be softened. 

A Large Cement Works in Hungary. 

~1ENT!ON was made in this journal for July 1960 of the reconstruction of the 
U.batlan Cement Works in Hungary . It was originally intended that the extension 
of the works, which is twenty-five miles north of Budapest, would be completed 
ill 1962 but more workers have been engaged and completion is expected this year. 
The new works, which will be one of the largest in central Europe, will increase the 
production of cement in Hungary from 1,200,000 tons per year to about 2,200,000 
tons. The plant is being obtained from E astern Germ any (D.D.R.) and includes 
three Lepol oil-fired kilns. The limestone is transported from the quarries by a 
telpher on an overhead ropeway. 

The civil engineering and building works, the cost of which represents about 
half of the total cost of about £9,000,000, includes a riverside port to deal with 
materials transported to and from a steel works at Sztalinvaros, railways, and a 
pipe-line 50 miles long. 
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IF IT'S A QUESTION OF 

Rotary Kiln Linings 

- CONSULT STEETLEY 

Kiln lining in progress with MagnesIte / Chrome bricks 

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

... Wh o are themselves 

rotary kiln operators and 

have a unique experi ence in 

design, manufacture and 

pract ica l use of bricks 

to su it al l conditions. For 

ordinary Portland Cement 

practi ce the choice is 

either Magnesite/ Chrome 

or Serpex 'S' bricks, both 

developed after much 

research and practical 

experi ence of rotary ki ln 

l in ing problems. 

For white cements which 

must be burned at high 

temperatu res on chrome

free bri ckwork, Steetl ey 

provide a spi nel bonded 

magnesite brick designed 

to wi thstand the most 

arduous cond itions 

preva ili ng. 

THE STEETLEY REFRACTORY BRICK DIVISION 

Cl eve land Mag nes ite 
& Refractory Co. Ltd. 

Ough tibridge Silica 
Fi rebrick Co. Ltd. 

Swan n Ratclifle & Co. 
(Brassing ton) Ltd. 

P.O. Box No.9, Worksop, Notts . T elep hone: W orkso p 3456 
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OA/6186A 

Halfway to perfection 
This half of a Girth Gear is destined for a cement mill. Although the gear 
is still 'as cast', the admirable characteristics of the D .B. breed are already 
evident; and in its regular rugged form there's the promise of long reliable 
life . It's a big gear- but by no means one of David Brown's biggest. D.B. 
gears are accurately hobbed up to 32 feet diameter-and nobody in the 
U .K. makes them bigger than that! Getting the message? Simpl y, it's
whatever your industry you can't beat David Brown for gears. 

DAVID BROWN 

THE DAVID BROW CORPORATION (SALES) LIMITED 
jACKSOr-; D IVISIO' SALFOHD WOHK S HAMI'SOr-: STHEET MANC HESTER ') 

TEL: BLACKFR IARS 3577 (4 LitH::" 
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Equipment for Handling 
Cement and 

and Transporting 
Lime. 

Bags of Cem ent on Pallets, 
:\ ~1.\ \, IIIKE (Fig, I ) for automati ca ll y loading bags of ce ment Oil to pall('( ~ i, 
in usc at t he works of t he Wn·rsick ('c' ml'nt Co" Califo rnia , and oprra tcs in 
conjunctic n with 11('\\' packin g and con \"l'ying equipment whi ch is descr ibed 
in " Hec k "redu cts," ~c pll·ll1.lwr 1960, Th e Compa ny s tates tha t th e prc \'i ou, 
system of pac king and loadi ng was e xpln siV(' a nd caused delays in fulflilin g 
orders, The cos t of loading pa llets by hand o rig in a ll y discou raged the Compa1l\', 
but a preferen ce hy ce ment Il sn s fo r bags of c(' ment to be c1 e li\'(·recl in t hi s wa\' 
led to the in s t :lll atio n c:f t hc' a utomati c p lant. 

Th e automatic pa ll ('( loa cie r ca n dea l wit h 25 bags a minute , The bags , \J"( ' 

a rranged in ti ers of li\"( ' to eight bags to a pallet a('('orci in g to th e capacit), 
of the customcr 's fork- li ft truck, Th e pall e ts, whi c h arc re turnable , are of wooci 
\\'hic h materia l is fa\ 'ouJ"( 'ci because of its suitabi li ty fo r use lI'i t h th e loacier , 
and bc' (; luse \\'oockn pa ll (·(s are inc'xpensi\'(' anri require no (·x tra charge to 1)(' 

Fig, I , Fig, 2, 
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made to th e customer. The customer cla ims th at with thi s system t im e is saved 
in collec ting loads and aga in when unl oad ing . By s tac king till' loaded pallets 
in ti c," full adva ntage ca n be t a kcn of s torage spacl' without th e bags being 
inaccessible to fork-lif t tru cks. 11roken ba g~ a rc a lso less frl'qul'n t. If th ere is 
the same number of ba gs on l'; lc iI pal ld , t ime is sawd when chec king s tocks. 

The new packin g pl a nt at th e Hi \'(~ rsi dl' works iIa~ a capacity o f -t8 
bags p er minute whi ch is achi e \"l 'd by usin g two a ut omati c pa ckers capable of 
fi.llin g 2-1 bags; it is hopl'd to ra ise till' rate o f tillill g to :w ba gs by in stalling 
autom atic va lve equipm l' ll t. ;\ n att l' mpt wa s made to make t he opl'I'ati on a s 
simple a nd clea n as possible and to obt a in a more acc urate cont rol o f 
weig ht. \\ 'hen fi lled, th l' bags arc automat ica ll y t ra n. fl' rn 'd to thl' con \"l'yo rs, 
and by se tting th l' directic n of l'ac h cC ll veyor , bags ca ll be d espatc hed to any 
two of th e four load ing bay~ ill th l' works. n ags intend ed to go to t he a utoma ti c 
palle t loader pass throug h a m<l ch ill l' whi ch s iI a pl's, squares and Hatte ns the 
bag, whi ch pre ve nts th e pa ll l' t bein g loa ded ul H'vl'nl y. Correctin g points ill th l' 
conveyor syste m ell surl' tiI ;lt a ll bags a rri n' at th e load in g bay wit h th e prin ted
side uppermost. At till' IO; ld illg bay, fork-lift t rucks pi ck up t hl' pa ll e ts a nd 
carry them from th e automati c loacivr to lo rri es lI'iIi c h an' driv( 'n into th e wa re
house and a re loaded from eit her side. If not n ' ljuired fo r immedi a te despatch , 
th e bags of cemen t a re ca rr ied by th e fork-lift tru ck ciirect to till' wa re house for 
s torage. If bags o f c('mell t an' not I"l'qui r('ci to be cie li \'l' rl'd on pa ll ets , t he bags 
bypass the pallet loacil'l' a nd a rc carri ed by a n o\'(' rh cad con veyor to t il l' load ing 
bay. Th e con veyor is in s tall l'd a t suc h a Ii l ' i ~ li t as to Iw rmi t the bags to be drop
ped on to the lorri es. For load in g into rai lway t ru cks , till' ba IS arc despatched 
t o an adjustable conveyor whi ch call be turn ed t hroug h 90 d C'g. so th a t the bags 

Fig. 3. Fig . 4, 
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For the dry p rocess use 
HUMBOLDT rotary kilns with heat exchanger. 

On new rotary kilns with heat exchanger 
the heat consumption is 800-850 kcal/kg clinker 
including th e heat required for 
drying th e raw mater ial s and th e coa l 

50% increase of production 
is guaranteed by using HUM BO LOT heat exchanger 
in exi sting plants. It also means 

400
/ 0 fuel saving. 

Waste heat utilization saves heat 
up to 150 keal/kg clinker. 
Ra w mix is ted as dry dust. 
Maintenance cost is neg ligible. 

P AGE xx i 

Equipment with HUMBOLDT electric filter keeps 
du st dissemination be low 0,1 gra mmelcubicmeter waste gas. 

Kl(jCKNER-HUMBOlDT-DEUTZ AG. K(jL~ 
Telephon e : Keln 6771 Werk Humboldt Koln-Kalk Telex: 0887 :l4 10 
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COSTS CUT : AT CLITHEROE' 

• A p r oblem faced us. 
How to design a precipitator at a re
duced capital cost while maintaining a 
high-efficiency dust collection. 

Hughes Bros. (Derbyshire Granite) 
Ltd. willingly agreed to co-operate . 
We built a twin precipitator for them 
at the quarry of Richard Briggs & Sons 
Ltd., Clitheroe, to extract limestone 
dust from crushers, screens, etc., and 
clean exhaust gases from tarmacadam 
plant. Incorporated was a special 
(patented) electrode arrangement . 

Ninety-nine per cent overall effici
ency was achieved. At a capital cost 
of about 10/- per c.f.m. on this type 
of dust and a power consumption of 
one-sixth kW per 1,000 c.f.m., this is a 
precipitator you can afford to have . 
Ask us about it today. 

PR EC I PIT AT OR S B Y S I M ON- CA R V ES ' LODGE-COTTR E L L 
Lodge-Cottrell Ltd.~ George St. Parade, Birmingham 3, England. Tel: Birmingham Central 3388 or London Central 5488 
SC247 and at London· Dinant . Calcutta ' Johannesburg· Sydney· To_ro_n_to ___ _ 

-- -- -
MISCELLANEOUS ADVERTISEMENTS 

Bound Volumes of I SCALE O F C HARGES 

" Cement and Lime Manufacture" SirulJtions Wanted, 3d. a word; minimum 

I 7,. 6d. Siruations Vacant, 4d. a word; mini-
BINDING cases for annual vo lumes of 

I 
mum 1O • . Box n umber Is. exIra. Other 

« Cement & Lime Manufacture' , can be miscelJaneous advertisements, 4d. a word; l Os . 
supplied in cloth-covered boards lettered in minimu m . Adver tisement . mUlt reacb 11m 
gold on the spine with the title, volume number, 

I 

office by the Sth of the m onth of publication. and year of publication. Copies for binding 
should be sent post paid t o Concrete Publica-
tions Ltd., 14 Dartmouth Street, London, PATENT 
S.W.!. When possib le, missing numbers wi ll 
be supplied at the published price to make up The proprietors of Patent No. 78 1984 for 
incomplete sets, but as many of the numbers " I Tllprovc ments in or relating to a P rocess 
published during the past few yea rs a re not for Burning Cement , Lime and the like in 
available i t is advisab le to ask the publishers 

I 
Shaft Kilns" des ire to secure con1lTIcrciai whether they have the numbers required before 
ex ploitation by Licence o r otherwise in sending incomplete se ts. The cost of cloth-

covered lettered cases is 6s. for each volume. the United Kingdom. R eplies to Haseltine 
The cost Oisllpplying a case and binding a volume Lake & Co., 28 Southampton B tl ildings. 
is lOs. IOd. including packing and carriage. 

I Chancery Lane, London, W.C.2. 

"C 0 N C R ETE 5 E R I ES" 

BOOKS ON CEMENT AND CONCRETE 
For a complete catalogue gi ving pr ices in 
st e rl ing and do ll ars. send a postcard to : 

CONCRETE PUBLICATIONS LIMITED 
14 DARTMOUTH STREET, LONDON , S.W. l 
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can be deposited in any part of the truck. It is hoped that (·vl'ntually the pallet
loading system will b(' utilized for deliveries by rail. 

From July 1959, when the new cquipml'llt began operation , to the middle 
of 1960, the despatch of bags of cement on pallets has increased from 5 to about 
40 per crnt . of all hags of cement despatched. 

A Feed-chute for Loading Open Lorries. 
A new type of retractable feed-chutc, the life of which is said to be ten times 

longer than the conventional type , is being used by Ridge Limestone, Ltd., Much 
\renlock, for loading lime into open lorries. The chute (Fig. 2, page 13) is in two 
parts, the top section being of mild steel and the bottom section being of a hard
wearing rubber resin i-in. thick and reinforced with a helix of impregnated 
canvas. A rubber washer connecting the two sections minimises leakage. The 
new chutes replaced others of concertina construction in rubber-proofed canvas, 
whi ch had an average life of only three to four weeks. The new chutes were 
installed in January 1960, and are said to be still in a satisfactory condition. 
The new chutes are called" Fortiftex " and are supplied by the Dunlop Rubber 
Co., Ltd. 

Multiple-compartment Bulk Transporter. 
H ithl rt o, veh:c1es for the transportation and high-level discharge against gravity 

of dry powders in bulk , such as cement and pulverised fuel, have had only a 
sing\(' compartment . The Amalgamated Limestone Corporation have now 
produced a bulk transporter divided into two or more self-contained compartments. 
Thl' vehicle in Fig. 3 (puge 14) has two compartments and a total capacity of 
425 cu. ft. and is discharging cement into a silo at a ready-mixed concretc plant. 
With more than one compartment it is not necessary to carry a single large load 
in order to obtain the advantages of bulk distribution since, not only can different 
materials be carried, but different customers can be supplied on one journey, 
provided that the loads are discharged in rotation from the rear of the tank . 
Efficil' nt discharge is secured with an air pressure of 6 to 10 lb. per square inch. 

Transporting Lime. 
Lime is now being carried in bulk by The Oxtec\ Greystone Lime Co., Ltd ., 

in the converted vehicle in Fig. 4 (page 14). The equipment comprises a steel 
tank of frameless construction having a capacity of about 370 cu. ft. The pay
load is 8 tons of ground burned lime or 5 tons of hydrated lime. Supported at 
th e front by a cradle secured to the chassis the tank is hinged at the rear on a 
rubber bush . Hydraulic tipping-gear is mounted behind the cab, and a com
pressor provides the air necessary for discharging the load. The outlet valve 
and aeration pad are at the rear end . The pressure for discharging the lime and 
conveying the material to a height of more than 100 ft. is 14 lb. per square inch. 
The basic vehicle is t en years old and was supplied by Leyland Motors, Ltd. 
The conversion bei ng made by Interconsult (London), Ltd. 
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Cement Industry Abroad. 
Europe, 

Italy,- The production of cement increased from 6,000 ,000 ton s in first s ix 
months of 1959 to 7,300,000 ton s in th e fi rst six months o f 19()o. The price of 
cement is officially set by th e governm ent and is said to be one of th e lowest in 
Europe. 

Hungary,- The production of cement inl-lungary in th e first half of 1900 \\'a s 
742,000 ton s which is 10 per cent. greater than th e output in th e first half of 1959. 

France.- During th e flrst six months of 1960, cement production in France was 
6,959,000 tons, which is 11.) ,000 tons more than in the correspond in g six months 

of 1959. 
Greece.- Tncluded in a flv e-year de\'elopill ent plan art' two cement works. 

A new cement works, which will be erect ed shorlly near Sa lonica , will have an 
annua l capacit y of ISO ,O OO tons, and will employ about fiv e hundred workers. 

Norway ,- A syndicate of three :\ orwegian cement man ufacturers. nam ely 
Christiania, Dalen and l\ordland. int end to build a new cement works at ~I o l d e . 

West Norway, where th ere are abundant deposih of limestonc . 

Africa. 
Nigeria,- A new cement works erected by t he \rest Afr ican Portland ( ement 

Co. , Ltd., at Ewekoro, near Lagos, is th e biggest industr ia l project to be und ertaken 
in Nigeria. The equipm ent includes a 50c -h.P. hamm er \\'ith a crushin g capac it\· 
of 200 tons of limestone per hour and a 20o-ft. oi l-fired kiln . The three partners 
in the schem e are The Associat ed Portl and (emen t ~lanu fact lIrers I.t(\ ., \ r csl ern 
Nigeria Development Corporation, and th e Unit ed Africa Co. , Ltd . 

Angola,- The capacity of th e cement works at I.uand a is now in creased to 
200,000 tons per annum . 

Mozambique,- Tt is int ended to const ruct a large ceml'nt \\'orks at i\acala. 
This wi ll be the third work. ' in thi s territorv. 

Ethiopia.- A \'ugosla\' ian contractor is to construct a nl'w cement works 
near Addis Ababa . 

The following is a list of the notics u .lder l he heading "Th" Ce me nt Ind ustry 
Abroad" which appea red in this J ourna l, Janua r y t o November, ) '160. 
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