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," IV JOI-IN WILSON 
Built by l -fellr), R obb Ltd . for Wi/solIS P orrlwllI 
Cement Co ( New Zea land ) Ltd 

Upper d ec k shmuillK cemelll 
discharKc pipes (md loadillg 
hatch with comrol gear 

MOVES THE EASY WAY 
Whencver bulk cement needs to be loaded Or unloaded, 
whatever the route, whatever the problem, there is a Fuller 
systc m which wi ll sat isfy the most stringent requirements. 
This installa lion we ha ve recently completed on the new 
,',I V John W ilson utili ses * " F-H Airslide" conveyors and 
Fuller-Kinyon pumps to provide the mOSt effici ent and 
economical method of loading and unloading bu lk cement. 
We will be pleased to study any cement handling problem 
you may have. 

• U.K. Reg. T rade M ark 
Selld YOllr enquiries 10.' 

(ENGiNEERS) LTD 
., LONDON , S.W .l . Tel: Tate Gallery 0637 

A 
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HIGH EFFICiENCY FABRIC 

DUST COLLECTORS FOR 

CEMENT KILN GASES 
Tilghman's limited. who specialize in high efficiency 

fully automatic fabric type Dust Collectors for cleaning gases 

at high temperatures. can now confidently offer a unit for 

cleaning rotary Cement Kiln waste gases at temperatures up 

to 600°F.. considerably cheaper than present conventional 

methods with constant high collecting efficiency. 

The collector houses tubular fabric sleeves made of a 

special silicone treated fibre-glass filter cloth . The excess dust 

is removed by a gentle collapsing of the tubes operated by a 

small fan in conjunction with simple plate dampers . The plants 

are simple to operate and fully automatic. 

Good results being obtained abroad on these plants have 

been confirmed by tests carried out by one of the leading 

Brit ish Cement Manufacturers. These plants gave a collecting 

efficiency in excess of 98.6% . there being no real visible 

discharge to the atmosphere. 

For further details contact :-

srAYfW 8G GR OUP 

Tilghman's Limited 
8ROADHEATH ALTRINCHAM CHESHIRE 

LONDON OFFICE: I CHESTER ST. S. W.I 

T26 1 
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CEMENT 

This recently comtJle 

is the latest 

cargoes of ev el'y 

MV JO H N 
Ifl lLSON 

Ownen: tflih om 
Por llandCemell! 
Co (New Zea -

land) LId 

land 
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'The larg~st kilns in the w~rld 
COMPLETE CEMENT 

FACTORIES 

• 
Crushing, grinding, drying, 
burning plants for all kinds of minerals 

tllh;wdra C('fI/t'//( {;Jewry (I'orfIJg:I!) . VIt'h' of (lit' ki ln ( 1615 m .\' .J 815 J m - 1600 T /day ) 

FIVES LILLE - [AIL 
7. rut' Montalivet, PARIS (8") . Tel. : ANJou 22·01 et 32·40 
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Yes, 
they are 
the right 

ones! 

Genera l Sales Ag ents : 
Refractory Products L imi ted 
Ba sle 6 , SI. Albanvorstadt 94 

P .\ C E vi i 

They 
keep on passing 
the hardest tests 
day after day 

Switzerland VEITSCHER. Mll.GNESI T WERKE-
Agents for : Actien-Gesellschaft , Vienna-Austria 
U . K. - J o hn Le Bou tilli e r Ltd ., 3, Regent Str ee t, Lond on S. W. t 

Fed e ration of Rhodesia and Nyoso land - Johns & Gould ( Pvt .) Ltd ., 

P. O . Box 1309, Nd o la. N o rth e rn Rh odes ia 

Un ion of So u th Afr ica - Charl es Ch ioppi ni (Pt y.) Ltd ., 18 Kee ro m Stree t , Cope T o wn 

Australia - A . Kahan e & Co., Engin ee r s. 210, S ilv e rwater Rood, Lid co m be, N. S. W. 
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HAVE 
CEMENT 

BEEN INSTALLED FOR THE 
AND LIME INDUSTRY IN 

·x· UNITED KINGDOM * SOUTH AFRICA * JAMAICA 

·x· AUSTRALIA .::. HONG KONG * EIRE * RHODESIA .X- ISRAEL 
sc 25i / PS 

NO-V-O 
A HIGH ALUMINA REFRACTORY 
WITH A LONGER WORKING LIFE 

Devised specifically to withstand 
exceptionally severe conditions 
or provide a large safety facto r, 
NOVO 70 is eminently suitable 
for the highest temperatures in 
cement and lime rotary kilns . 

()liler Bonnybridge Refractories for lhese 
industries include 

NOVO 60 
NOVO 50 
OCTO 
CALDER L 
CALDER LS 

BONNYBRIDGE SILICA &. FIRECLAY CO. LTD. 

BONN YBRIDGE , SCOTLAND. Telephone: Bm/nybridge227. 
Telegrams: "Silica" Bonny bridge. 
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~ 60- 1 

homogenising plants 

in modern cement works 
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IN MORE THAN FIFTY YEARS 

as manufacturers of electric motor control gear, 

Allen West & C o Ltd have developed a 

s pecialist 'k now-how' , backed by intensive 

programmes of testing and research. 

.I L I.Y, IHlj l 

For all industrial, traction, and marine applications, 

th e acknowledged symbol of service and reliability is ~ALLENWEST 

ALLEN WEST & CO LTD BRI GHTO N EN GLA N D Telephone: Br ighton 66666 Telegram s: Control, Br ighto n 
Eng ;n ee rs and Manufac[urers or Elcctrl' MOlor COl1t rol Geor and SWltcilgea r 

SU B SID I A R Y CO MP A NIE S IN C AN A D A, SOU TH A F R I CA A N D RHO D ES IA A GENC I ES THR O U G H O UT T H E WO R L D 
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NI-HARD '\ grinding 
NI-HARD media 
NI-HARD 
NI-HARD 
is increasingly being used 
by manufacturers in 
all parts of the world 

in all sizes 
and MILL 
LININGS 

ALSO SUPPLIED 
IN 

WHITE 
IRON 

and more 
more s 

11 tacturer 

t EtA E m an u e wearing 
MEOlA. ha" 

o GRINOI NG 
t NI-HAR teel. 

are realising tha than thOse of s _____ 
. . s tar greater -----

Quahtle Let us send you our 

leaflet and prices, which will show ---- how costs can be GROUND down to a minimum. 

WYE FOUNDRY Co. LTD. 
WILLENHALL, STAFFS, ENGLAND. TEL: WILLENHALL 312/541 (2 lines) 

B 



P AGE xii CEMENT AND LIME MANUFACTURE J ULY, 19til 

STEEL 
GRINDING BALLS 

In High Carbon and Chrome Steel 
1"- 6" Diameter 

DESIGNED TO 
GRIND FASTER, 
LAST LONGER, 
NEVER BREAK, 
NEVER LOSE SHAPE 

Abo maker. of fine hand·foraed too" 
(0. QUARRY ond MINE 

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

Phone and Grams: Sheffield 24201 /2 

Plants for making: 

ASBESTOS CEMENT PRESSURE PIPES 

ASBESTOS CEMENT SHEETS 

WHITE CEMENT 

SLAG CEMENT 

ASBESTOS CEMENT ENGINEERING CO. 

P.O. BOX 34.649 Haupstra.se 26, VADUZ, LIECHTENSTEIN, SWITZERLAND 
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Alite 
SUPER REFRACTORIES 

for 

CEMENT & LIME WORKS 

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

................................................................. . 
i Allte Alumina Refractorinea 

l No.1 69-72% CONE 37-38 

i B.l 62-64% 38 

l B. 67-59% 38 

1 D. 39-42% 33 
: ............................................................... . 

High-temperature Insulating Bricks. 

" PEE R " Air-selling Refractory 

Cements 

" R" Quality Fire brick for lower 

temperature work and resistance to 

abrasion. 

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

STOURBRIDGE. ENGLAND 

STEEL 
JOINTING SHEETS 

for BASIC BRICKS 

Produced in Sheet Steel in 
all thicknesses from 21 gauge to k". 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 8RICKMAKERS ASSOCIATION 

HOUCH ENGINEERING COMPANY LTD 
HAZLEHEAD near SHEFFIELD YORKSHIRE 



operator 

The Haver 

ROTARY 
Packer with or 
without pre-

etc., etc. 
THE 

PAGE xv 

arduous present day requirements. 
Offers peak outputs 0/ up to 110 TPH with eight 

spouts and one operator or 75·90 TPH with six spouts. 
U. K. Representatives:-

CONTINENTAL ENGINEERING CO. LTD., London Road, Ascot, Berks. 
Tel. No: Winkfield Row 395 
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From the expcnence gamed 
in this field British' Rema • 

:f~~[~~t~r:n~WbOo~~i~i~g fine 
particles of almost any organic 
or inorganic materia] 
economically. The first 
consists of either a ball mill, 
ring roll mill or disintegrator 
followed by a classifier, 
cyclone and fan . The second 
plant being the ball mill , ring 
roll mill , pinned disc mill or 
disintegrator working in 
conjunct ion with an ai r 
separator. We shall be pleased 
to discuss your grinding 
problems, please fill in the 
request form. 

BRITISH 

REMA 
r-;O-~:-~R::~ Man:l 
I facturinc Co. Ltd., One Indus.. I 

try Road, Sheffield. 9 : 

I Please send data on "Grindin, I 
Plants " to :-

I NAME ... . .. .....•..••••••..... . .. . I 
I POSiTION .............. . ... ..... . ..... I 
I FIRM ............. .. . ........ .......... I 
LDDRESS ' ='':::: '= 'B'R''8icL~ 

BRITISH I REMA' MANUFACTURING 
CO. LTD. 

PROPRIETORS : EDGAR ALLEN & CO. LTD. 

ONE INDUSTRY ROAD • 8HEFFIELD. 

Telephone : 42721 /2 

CEMENT CHEMIST'S 

and 

WORKS MANAGER'S 

HANDBOOK 

by W. WATSON, B.Sc., 

and Q . L. CRADDOCK, M.Sc. 

SECOND EDITION 

GIVES in ha ndy form a ll the data used in the 

manufacture, chemistry and testing of cement. 

An indispensable work of everyday reference. 

Contains Comparison of the Cement Speci­

fications of the World; Dimensions of stan­

dard sieves; Weights and volumes of slurry; 

Capacities of tanks and kilns; Gas volumes 

per tOD of clinker; Kiln data; Fan horse-power. 

Volumes, weiithts aod densities of gases: 

Proportioning and chemical control of raw 

mixtures; Heat balance; Conversion Tables; 

Physical Tables; Standard Solutions and 

Bencb Reagents; Chemical Analyses; Testing 

of Cement. 

Price 25s . ; Post 26s. 
(5.50 dollars In Canada and U .S .A. ) 

CONCRETE PUBLICATIONS LTD 

10&. DARTMOUTH ST., LONDON, S.W.1. 
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HEAT RESISTING 

IRON CASTINGS 

IS CA 

PAGE xvii 

RAILWAY SWITCHES AND 
CROSSINGS, TRACK, TURNTABLES 

IseA FOUNDRY· NEWPORT· MON. PHONE NEWPORT 65224/5 

LONDON : ABBEY 6407 

Powder, Particles or Pieces ... 
a revolutionary method of 
CONVEYING, feeding, mixing 
and proportioning 

A remarkable method of conveying 
chemicals, ashes, coal and other 
materials, giving efficient dust-free trans­
porta tion, extremely economical to 
operate and to maintain. 

OWL ENGINEERING SUPPLIES LTD. , Kirkstall Rd. Leeds:J A MEMBER OF THE fa 
0/12 
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ROTARY 

FLUXO 
PACKER 

for 
CEMENT 

TELEPHONE: 
GROSVENOR 4100 

TELEGRAMS: 
FOLASMIDTH 
TELEX,LONDON 

CABLEGRAMS: 
F 0 LAS MID T 'H 

LONDON 

CEMENT AND LTi\JE MANUFACTURE J U LY, 1961 

For automatic fill ing and weighing of cement into 
va lved sacks. 

LARGE OUTPUT 
combined wi th weighing accuracy and economy 

in labour. 

F. L. SMIDTH 
& CO . LTD . 

105 PICCADILLY, LONDON, W.l 
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Ship for Transporting Cement. 

Fig. 1. 

:\ NEW rooo- tull sea-going vesse l M.V. " J ohn Wilson " (Fig. 1) for transporting 
cement in bulk was constructed in thi s country for Messrs. Wi lsons (N.Z.) Port­
land Ce ment Ltd ., J\ew Zealand . Thc vcsscl, which has a capacity of I750 tons 
of cement , has an ove rall length of 270 ft. ]n common with most bulk carri ers, 
the engine and mac hinery, other than ce ment-handling machincry, are in the 
stern. The ship is of welded-stee l construction, framcd longitudinally, the fram­
ing being specia ll y designed to accommodate" Airsli de " conveyors for flu idising 
thc cc ment. The double bottom, which is of cell ular const ructi on, is uscd for 
carrying water as ball ast. Propclli ng powcr is providcd by three diesel-electric 
motors, two of which an' connectcd to the cement-handling machinery for loading 
or unloading the cement. 

The two holds, one fore and one aft, are di vided longitudin a ll y by a tunnel 
(51) C 
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running throughou t the length with a corrugated bulkhead abon' the tunnel. 
Generally the cargo will consist of two grades of cement . The capacity and 
positi ons of the holds are designed to suit t he trim of th e vesse l wh en loading 
and discharging . Machinery for handling th c ccmcnt i in stallcd in a separate 
space situated amidships betwccn th e forward and aftn holds. There arc no 
hatchways to t he holds, other than acccss and inspecti on hatches, and cement 
is loadcd a t two points arranged centrall y over each hold . Th L' loading plant 
on shorc is connectcd up by means of telescopic piprs, and cement is di stributed 
throughout the holds by " Airslid c "conveyors. The telescopic loading chutes 
and fl exible hoses providc for ti dal flu ctuati ons and vari a tions of draught during 
loading and unloading. Thc equipmrnt permi ts cement to be unloaded at the 
rate of 280 tons per hour direct to storage sil os ashore at a hori zontal di stance 
of Goo ft . and a height of 100 ft . 

Loading . 
The cement is con veyed fwm the hoppers 0 11 shore throug h the" :\ irslide " 

Fig. 2. 
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Fig. 3. 

COJl\'l!yurs and te lescopi c chutes tu t il l' aerated di stribution boxL's installL'd OIl 
th l' deck at th e centre of each hold (Firi. 2) . Each box has a base of porous fabr ic 
with an air-chambn lw low. TIll' base is below till' deck and four " Airslide " 
conveyors radiate from th l: di stributi on box toward s each corner of t il l: hold 
(Fig. 3). Gates at the outkts of th l' box ontrol t ill' rate of How; the controls 
l' xt end beneath th l' deck al)d rods ind ica te the position of each gate. In this 
ty pe of conwyor a ir is passed through a porous, rot-proof cutton fa bric woven 
to gin' t ill' desired permcabi li ty. The fabri c forms the upper side of an air­
chamber and the uniformit y of till' weave l'nsures tha t air emerges uniformly 
O\'cr its entire a rea. The Cl' ml'nt is fluidi sed by till' infiltrati on of a ir and , 
sin ce the p lane o f the porous medium is inclined sufflcientl y, th e fluidi sed cement 
Hows down t he slope. 

ThC'rl' arc two main types of " :\irslide " con \"('yor in use in th e vesse l, an 
opell ty pe and a clos('(] type. The op en type consists of an a ir-c hamber covered 
by fabri c and is ins talled at th e bottom of the hold The c losed type has a 
du c t in th e shape o f a top hat above th e fabri c and is used for conveying the 
Cl' llw nt frum fluid lifts t o pUIllP hoppers. An intermedi a te type of conveyor 
is prOl' ided with side plates 3-in . hig h ,md thi s is used to di s tribute th e cement 
throughout th l' holds when loading . The ce ment Hows along the conveyor to­
ward ,; a (" OrI1N of till' hold wh('I"\ ' it is d('posit l'd. surplus matl' ria l spi lling O VN the' 
platt's into lhl' ilold. Th l' 1;ls t a r(';t of t he hold to be ftl k d is therciure that immed-



Fig. 4. Fig. 5. 

Fig. 7. 
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Fi~. 6. 

iately below the centra l di stribution boxes. The trim of the vessel is controlled 
by adjusting the flow-gates and , if loading is to be speeded up, by opening the 
por ts in each distribution box. 

The air suppl y to the" Airslide " used for loading is provided by fans working 
from the ship's auxili a ry generator. Air is entrained in the cement flowing into 
the hold and , as the cement se ttles, the air and fine dust is withdrawn from the 
hold through a pipe of such di ameter that the velocity of the escaping air is 
sufficient to prevent dust being deposited . The pipe is connected to an automatic 
dust coll ector in the control space amidships. The dust collector is shown at 
the top in F ig. 4 connec ted to the p ipe. The air is drawn through the dust collector 
by a fan which maintains a sli ght suction in the holds . The filter sleeves in the 
dust coll ector are cleaned by a compressor which delivers, to each sleeve in turn, 
a blast of air in the opposite direction to the flow of the dust-laden air. The 
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compressor is shown on the right in Fig. 4. The cleaning sequence is controlled 
by an electrical timer. 

Unloadin~. 

A 5-ton derrick crane adjacent to the control room (Fig . 2) is used to swing 
the hoses for the cement into position. When discharging, the cement is fluidised 
by the open type " Airslide " conveyors at the bottom of each hold, and con­
tinuous flow is maintained by settlement from above. This delivers the cement 
to the screw-conveyor (Fig. 5) inst alled in the central tunnel between the holds. 
At the end of the screw-conveyor, the cement is fluidised so that it rises through 
a vertical duct (Fig. 6), and at the same time is displaced by cement following it, 
to a further" Airslide " conveyor of the closed type which delivers it t o the 
surge hopper above two pumps (Fig. 7). The hopper has a central division so 
that each of the holds generally serves the adjacent pump, but provision is made 
for either hold to serve either pump. Entrained air is separated by the dust 
collectors used when loading. Below the divided surge hopper the two Io-in. 
pumps receive the cement and, in conjunction with air delivered by two pairs 
of rot ary compressors, convey it to storage silos ashore through Io-in. steel pipes 
and flexible hoses between the ship and quay. All machinery is electrically 
operated using a d .c. supply which permits the speed of the screws and pumps 
to be regulated thus enabling the rate of dischage to be controlled. 

The vessel was built at Leith by Messrs. Henry Robb Ltd. The main equip­
ment for handling the cement was supplied by Constantin (Engineers) Ltd., 
and comprises" F-H Airslide " fluidising conveyors working in conjunction with 
Fuller-Kinyon pumps. 

The Constitution of the Expansive A~ent in Expandin~ Cement. 
THE expansive agent in expanding cements has been described by Lafuma as 
sulpho-aluminous clinker produced by burning a mixture of gypsum, bauxite and 
calcium carbonate. In this clinker free anhydrous calcium sulphate 5 CaO . 3AL20S 
and r-2 CaO. Si02 has been identified, but the presence of calcium sulpho­
aluminate was not confirmed. In the Bulletin of the Chemical Society of J apan, 
January 1961, N. FUKUDA reported an investigation of clinkers of this nature 
using X-ray diffraction patterns by the powder-method and quantitative X-ray 
analysis using standard substances. 

Mixtures of bauxite, lime and gypsum were heated for thirty minutes at 
1350 deg. C. giving clinkers similar in appearance to that described by Lafuma. 
By varying the proportion of gypsum, clinkers with the mole ratios of Alps/SOs 
of 8'2, 6'0, 3'5, 2'0 and 0·8 were prepared . 

The existence of 3 CaO . 3AlP3 ' CaS04 was definitely established as the main 
constituent of the clinkers. The amounts of this constituent as determined by 
chemical analysis and by quantitative X-ray analysis were in fairly good agree­
ment; when the mole ratio AI20 3/SOa was less than 3'0, the amount was equivalent 
to the proportion of AIP3' and when more than 3'0, the amount was equivalent 
to the proportion of S03' 
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Water Content of Slurry Reduced by Additives. 
IN an article by T. STOIJANOV. of Bulgaria. in " Stroitelni materiali i silikatna 
promischlenost," NO. 4. 1960. attention is drawn to the large amount of con­
structional work being carried out in Bulgaria. The consequent demand for cement 
is considerable. Cement works are being enlarged. and attempts are being made to 
improve the productive efficiency of the kilns. one means of so doing being by 
lowering the water content of the slurry fed into the kiln by means of additives. 
This method avoids the large capital outlay necessary for mechanical methods. 
Sodium silicate is generally used as an additive. but tests have also been made 
with sodium carbonate and sodium-lignosulphonate powder. The addition of 
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Water Glass. % 

Fi~. 1. 

sodium silicate has a marked effect on the fiowability and the ability to retain 
water, and t ests are continuing with this material in preference to the others. 

The reason for the improvement is not completely known but it has been 
ascertained that the water content of the raw materials is now 24 per cent. which 
is IIt per cent. lower than normal. From the diagram in Fig. I it is seen that 
the best results are obtained with the addition of 0 -1 per cent. of sodium silicate 
(water glass) by weight of the dry materials. The sodium silicate is added to the 
water rather than to the dry materials. With 76 per cent. of solids and 24 per 
cent. of water in the final mixture, the optimum concentration of sodium silicate 
in the water is therefore 0'32 per cent . Laboratory control must be exercised 
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during the preparation and use of the sodium-silicate solution, but this is not 
regarded as a serious disadvantage. 

The output of cement clinker has, in one case, increased by 15 per cent. , or 
58,000 tons per annum, by using a very economical amount of sodium silicate 
and it is hoped by this means to increase production further. 

The Efficiency of Lime Kilns. 
THE burning efficiency of lime kilns and discussions on refractories and fuels 
for rotary and shaft kilns were dealt with at the annual meet ing, held in 1960, 
of the Operating Division of the National Lime Association of America as 
recorded in "Rock Products." 

Refractories are now available to suit the users' requirements and the use 
of dams and special refractory arrangements within the kilns is well established. 
A unifonn useful life of the refractories in all parts of a kiln is now possible. 
The next step is to improve the quali ty of the refractories and t hereby increase 
production of lime for a longer period without maintenance of the refractories. 
With the inclusion of quadrant and trefoil heat-exchangers and improved methods 
of insulation , temperatures up to 2600 deg. F. are permissible within the ki lns. 

The superiority of coal over other fuels for rotary kilns was discussed, although 
it was stated that one of the disadvantages was that rings of ash tend to form 
just beyond the end of the combustion zone in the kiln. The method employed 
by one company for removing the rings is to admit cold air to the chamber for 
five to fifteen minutes at every eight-hour shift . Although the kiln loses about 
three hours of production time every 96 hours, compared with only one and 
a half hours if "shooting" the rings is adopted, the savings in kiln-gun 
shell s is considerable, the number decreasing from 31,000 shells annually in 
1956 to 3000 in 1959. Further developments suggested included the provision 
of a travelling grate preheater, which type of equipment has proved so efficient 
in a Danish lime works that production was greatly increased while thermal 
requirements were reduced from 8,600,000 to 5,700,000 B.t .u. per ton of lime. 

The efficiency of shaft kilns and the importance of the conversion of kilns 
to oil-firing in several European countries where oil is more economical than other 
forms of fuel were considered. The success of such a conversion depends on the 
design of the chambers spaced radially around a kiln which is burning preheated 
oil. The gaseous mixture of hydrocarbon burns deep within the charge of stone 
to produce lime with exceptional thermal efficiency. 

A British Kiln. 
DR. G. E. BESSEY, of The Chalk, Lime & Allied Industries Research Associat ion 

(of Great Britain), described the Brockham kiln that is useful only for burn ing 
chalk. A mixture of lime and coke is introduced into a narrow flue about 5 ft . 
diam. where moisture from the chalk is evaporated as the coke burns. Then the 
preheated dried material works its way downward into a bell-shaped firing 
chamber where coal is added to complete calcination reaction . The finished 
lime is drawn through air-operated gates. 
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Consett 
If!j !OJ r }J @ (d) ~W Bricks 

The NEW Hot Zone Lining 
for ROTARY CEMENT KILNS! 
Specially developed for Portland Cement Kilns by Consett Iron Co. Ltd .. 
ROT ACON possesses a ll the important characterist ics 
necessary in a basic liner brick. 
ROTACON bricks build up a sou nd coating rapidly and withstand kiln 
shut-downs without spalling. They are not subject to chemical attack 
at high operating temperatures and will not di sintegrate from thermal 
contraction. The ideal basic lining lor the production 01 Portland Cement. 

ROTACON BRICKS SAVE MONEY 

BY INCREASED KILN AVAILABILITY 

CONSETT IRON CO. L TO. 
CONSETT COUNTY DURHAM 
Telephone: COllSel! 341 (/2 lines) Telegrams: Steel Phone Consell 

Londo n O ffice ' NORFO L K HOUSE . 7. LAURENCE POUNTNEY HILL, E.C .4. 

Telephone : Mansion House 7975 

•••••••••••••••••••••••••••••• 
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SULPHITE 
LIQUID 

always improves 

the flow of 

Sulphite Lye is a material with proved economical advantages 
for the cement maker. It is an indispensable additive to 

the raw slurry, in which a lower water content can be 

used and which will have improved flow properties. It thus 
ensures trouble-free slurry pumping with less pressure in the 
pipeline, w ith a consequent saving in money and t ime. We 

are specialist suppliers of SULPHITE liquid LYE, and have 

special facilities which enable us to supply large or small 
quantities to cement works in all parts of the world. Let 

us send you samples and prices. 

ROY WILSON, DICKSON LTD 
41 NORTH JOHN STREET, LIVERPOOL, 2. PHONE : CENTRAL 7691 -2. GRAMS : QUE CHEST, LIVERPOOL 
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A New Type of Elutriator for Fine Powders. 
I N " Zement-Kalk-Gips" for May 1960, MR. K. HOFMANN-DEGEN describes a 
method for separating particles of different sizes of cement and other powdered 
solids within the range from 50 microns down to fractions of a micron. The method 
employs elutriation by liquid with a special system for maintaining the particles 
in a state of de flocculation while those exceeding a certain predetermined size are 
removed. 

The main part of the apparatus (Fig. I ), which is of patented design , consist s 
of a vert ical glass cylinder, 40 cm. in height and 7 cm. in 
diameter, shaped like a large reaction-tube, with a glass 
tube fused into the side near the t op t o act as an over­
flow. A closed head-piece is cemented over the top of the 
cylinder. The upper part of the head-piece can be 
disconnected at a junction which is sealed by a soft 
rubber ring. A narrow glass tube passes through bushes 
in the upper part of the head and down the centre of 
t he large cylinder, and is free to slide axially . The bottom 
end of the tube is fixed in a hole through the axis of 
a sphere which almost fill s the width of the cylinder, 
leaving only a small clearance. Inside the movable tube 
there is a fixed tube which reaches t o the bottom of the 
cylinder and which can be adjusted accurately in the 
axis of the cylinder by means of thumb-screws at the 
junction . Thus the sphere can be moved freely up and 
down (by levers connected t o a motor) without touching 
the wall of the cylinder. The apparatus includes an 
arrangement for passing liquid down the central tube, 
up through the cylinder and out of the overflow at 
constant velocities in the cylinder between I cm. per 
minute and 1400 cm. per minute. 

Suspended particles carried out of the overflow are 
collected and weighed in a curved tube in which the 
final separation from the elutriating liquid is carried out 
by distillation . When the sphere is given a periodic up­
and-down motion at a certain distance below the 

Fig. 1. surface of the liquid in the cylinder , the liquid flowing 
round the sphere is powerfully agitated. Since the bottom 

of the cylinder is hemispherical, the sphere fits closely into it and allows no 
sediment t o collect. 

The turbulent zone created by the high velocities through the annular space 
t akes the form of a vortex and is almost independent of the relatively slow overall 
upward flow of the liquid in the cylinder. Above the turbulent zone, the upward 
flow in the cylinder becomes strictly laminar. In the apparatus the movable tube 
connected to the sphere is encased in another tube reaching down to the upper 
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limit of movement of the sphere so that the laminar flow is not disturbed. When the 
apparatus has been in action for some time with a powder suspended in the 
liquid, a very narrow third zone becomes visible between the turbulent zone and 
the zone of laminar flow. This third zone behaves like an independent structure 
consisting of a thin cloudy disk of very pale colour, only a few millimetres in thick­
ness, swinging slightly on the t op of the vortex. 

In the course of time as the smallest particles are removed from the suspension , 
the narrow band loses its cloudy appearance and t akes on a silken lustre. It 
retains its boundaries in spite of the upward flow of the elutriating liquid through it . 
lt appears that a considerable degree of preliminary separat ion of the finer particles 
occurs in this narrow band. 

In order to remove particles below a certain size, the velocity of the elutri ating 
liquid is set at an appropriate value as calculat ed by the Stokes formula. A 
quantity of powder is used such that in the relevant volume of liquid the process of 
separation is relatively unhindered by interference between particles. 

The distribution of the sizes of particles given by the elutriator for three types 
of Portland cements, ground in different types of mill s, was compared with the 
results for the same cements obtained by sedimentation using the Andreasen 
pipette after shaking for ninety minutes. The liquid used was methanol which had 
been boiled over quicklime for twenty-four hours. The misleading result caused by 
flocculation occurring in the sediment ation process was consistently demonstrated. 
The results given by the elutri ator showed far greater fineness and less vari ation 
at the extremes. With a relatively coarsely ground cement , a curve plotted from 
the results given by the elutriator ran almost straight into the curve obtained by a 
sieve analysis of the particles up to 200p., but a curve based on the sedimentation 
t est did not do so. The percentage by weight of particles below I micron in dia­
meter determined by the elutriator was from two to six times as great as that 
determined for particles below 2 microns by sedimentation , and in one case the 
value for particles below 2 microns obtained by elutriator was nine times that 
obtained by sedimentation. The total percentages of particles from 0-50 microns 
given by the elutriator were nearly double those given by sedimentation . 

A British Standard for Refractory Bricks. 
A NEW British Standard, B.S. 2973 (1961). "Classification and Methods of 
Sampling and Testing of Insul ating Refractory Bricks," which was issued recently, 
covers the classification and methods of sampling and testing of insulating 
refractory bricks for t emperatures of not less than lIOO deg. C. The bricks are 
classified in accordance with the following temperatures at which the permanent 
linear change does not exceed 2 per cent. ;-IIoo, 1250, 1350, 1450, 1500, and 1550 
deg. c., and thereafter in increments of 50 deg. C. 

The t ests include measurement of dimensions, details of warping (that is 
convexity and concavity), determination of the bulk density of dried bricks, 
permanent linear change upon heating, the crushing strength of a cold brick, the 
modulus of rupture, and the thermal conductivity. 
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In goes yet another 
ROTARY KILN 
LINING 

-by STEETLEY 

Send for special brochure­

"Rotary Cement Kiln 

Refractory Linings" 

who are th emse lves rotary kiln operators and have a unique 
experi ence in design, manu facture and practical use of bricks to 
sui t all conditions. For ord inary Portland Cemen t practice the 
choice is ei ther Magnesite Chrome or Serpex '5 ' bricks, 
both deve lo ped after much researc h and practica l experi ence of 
rotary kiln lining probl ems. For wh ite cemen ts which mus t be 
burn ed at high temperatures on chrome-free brickwork, 
Steet ley provide a spinel bonded magnesite brick designed 
to withs tand the most arduous conditions preva il ing . 

THE STEETLEY REFRACTORY BRICK DIVISION 
Cleveland Magnesite 
& Refrac tory Co. Ltd . 

Oughtibridge Silica 
Firebrick Co. Ltd. 

Swann Ratcliffe & Co. 
(Brass ington) Ltd. 

P.O. Box No.9, W ork sop, Notts . Teleph one: W orksop 3456 
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OAj 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? Simply, it's­
whatever your industry you can't beat David Brown for gears. 

DaVID BROWN 

THE DAVID BROWN CORPORATION (SALES) LIMITED 
JACKSON DIV ISION . SALFORD WORKS . HAMPSON STREET MAN CHESTER 5 

TEL: BLACKFRIARS 3577 (4 Lines) 
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Volumetric Determination of Sulphite Lye in Cement 
and Slurries. 

THE usc of sulphite lye as a d iluent for slurries and as a p lasti ciser for cements 
has become widespread in recent yea rs. The act ive ingredient in sulphite lye 
is ca lcium lignosulphona te but na tura l sugars a re a lso present in the unrefined 
ma te rial. A method has been developed for controlling the addition of sulphite 
lye to ce ments and slur ries which depends on the volumetri c determin ation of 
suga rs in the lye and a lso in aqueous extrac ts from the treated slurries or cements. 

The method is based on oxidation of the sugars by a potassium-ferricyanide 
soluti on in an a lka line medium. The reaction which is quantit ati ve after several 
minutl's hl'ating i ~ 

Cr,H ' 20G + (>1(01-[ + 6K3Fc(CN)G 
+ 6 K"Fe (CN).,. 

In a practica l determ ina tion, excess standard potassium-ferri cya nide solution 
and potas ium-hydroxide soluti on a re added to an aqueous 'oluti on of the lye or 
tc'st sample. The excess potassium ferricyanide present afte r oxidation is esti­
mated by iodimetry in a s lightly acid medium: 

z K3Fe (CN)6 -j z KI ~ > 12 + z K4FE (C N)6; 
12 + z Na 2SZ0 3 = zNa i + NazS"OG' 
The reactilll with potassium iodide proceeds quantita tively in t he presence 

(If a zinc sa lt. 
Insolu ble potassi um zinc ferrocya nide is formed according to the reaction 

The zi nc salt al so ha anoth er fun ct ion sin ce it precipita tes zin c sulphide 
from solutions prepared for tes t from slag cements. Cements with up to IS per 
ClIlt. of slag can be examined by this method without interference by the sulphides 
prese nt. 

From a knowledge of the sugar contents of the sulphite lye and the sample of 
cement or slurry, it is possible to estimate the sulphite lye present in the sample 
to an accuracy of 0'03 per cent. 

The foregoing informati on is abstracted from a Russian publication , " The 
Physico-mechani ca l and Physico-chemical Examin ation of Cement." The use 
of calcium lignosulphonate to reduce the water required in the slurry at a works 
employ in g closed-circuit g rinding and the flotat ion process was described in this 
journal for September 1957, and was derived from a German source . 
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Detection of Weaknesses in Kiln Linings. 
TH E instrument shown in FI/~. I is a radiatiun pyroml'tl'l' which slidl's a lung 
two steel wires st retched leng thwise a leng t hl' hut zonl' o f a kiln at the works 
of t he Uni versal At las Cement Corp. , at Ga ry , Ind iana, U.S.A. The appara tus 

Fi g . 1. 

detects posit ions whLl'l' th e kiln casin g' is ('xcl'ssi\'( 'iy il ()t so th at th e opera tor 
is warned before da mage uccurs . I t is claiml'd th at much of th l' tinw formerly 
spen t in replacing refractory linings is now san'd ; a kiln could be out of USe 
for as many as five times in a period of n in e I11l n t hs II' h( n tempera ture-sensit ive 
crayens were used , whereas it has beeH onl y () nc,· out o f com mi ssioll with the 
new appara tus. A cont inuuus signa l is rl'l uriled by t he apparat us to an elec­
t ronic reco rding chart . If the tempera ture a t any part l' xcl'l'cis a p redetermined 
degrel' , \\'a rning is automat ica ll y given to t he kiln managl' r or to th ,' burn er­
opcra t.or. 

A New Dry-process Works in U . S.A . 
III the ar t icle en t it led .... \ :\e\\' D ry-prucess Works in L".S .. \ .", in t ill' num ber 

o f th is journa l for May I96 r , it is stated t ha t t he worb lI'(' re d('signed and built 
by Me.srs . Georg'(' :\ . Fullcr Co . \\'e have been informed t hat t he lq uipI11ent 
including the hori zontal grate-cookr, t he clinker br('a kl'r , the .. :\irsli t/es " 
and pneuma tic conn'yors, and t he comprl'ssors lI'a ~ suppli ed by the Fuller Co. , 
Catasauqua, P a ., C.S. A. 
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For the dry process use 
HUMBOLDT rotary kilns w ith heat exchanger. 

On new rotary kilns with heat exchange r 
the heat co nsumption is 800-850 kcal/kg clinke r 
including th e hea t req uired for 
drying th e raw mate rials and th e coa l 

50°10 increase of production 
is guaranteed by usin g HUMBOLDT heat exchanger 
in existing plants. It a lso means 

40% fuel saving. 

Waste hea t util ization sa ves heat 
up to 150 kcal /kg cl ink er. 
Raw mix is fed as dry dust. 
Mai ntenance cost is neg ligi ble . 

P AGE xxii i 

Equipment with HUM BOLDT electric filter keeps 
dust dissem ination below 0,1 gra mm elcubicm eter waste gas . 

KLU(KNER~HUMBOLDT-DEUTZ AG. KULN 
Telephon e : Kol n 6771 Werk Humboldt Koln-Kalk Telex: 0887 :14 10 
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A NEW " CONCRETE SERIES" BOOK 

FOUNDATION FAILURES 
By C. SZECHY, D.Se. 

The Author , who is Professor of F oundation Engineering a t Budapest , 
investigated numerous cases of the fai lure of fo unda tions in Hu nga ry, and 
the book includes the results of these examinations toge ther with rep ort s of 
many other failures in various parts of the world . 

The causes of fa ilures arc diverse , but the principa l p ossible causes III 

design or construction are classified as follows : 

I nsufficien t or wrongl y in terpreted si te invest igation. 

Unsuitable st ructu res and foullclat ions. 

Ddecti ve ('xecll t ioll . 

Ex t crn a l influences. 

lIS pages. 1 2J di agrams and photog raphs. 

Pric/" 2 0S .; by p ost 2 1 S. S doll a rs in Canada and U.S.A . 

CONCRETE PUBLICATIONS LTD. 
14 DARTMOUTH STREET, LONDON, S.W. I 

A .. CONCRETE SERIES " BOOK 

ON 

SHUTTERING 

A unique book written by a practising design(' r o f formwork especia lly for 
those simila rl y engaged. 

CONCRETE FORMWORK DESIGNER'S HANDBOOK 

By H. R. GILL 

Principal contents include pressure of concrete on forms: \\'ork ill g st resses in 
timber (including ply\\ood) and steel; bending moments and force;; formul <e for 
sheeting, walings and ties for vertica l and inclined walls, and fl oors; design data 
for vertica l and horizontal forms, studs and soldiers, joists and bearers, wal ings, 

ties, scaffold tu bes, etc. 
24 NOMOGRAMS. 27 DES fG N CHARTS AND TABLES. 

Numerous illustrations. 
Price I 5S. , by post 16s. 

159 pages 
3.50 dollars in Canada and U .S.A. 

CONCRETE PUBLICATIONS LTD. 
14 DARTMOUTH STREET, LONDON, S.W.I 
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Cement Industry Abroad. 
Near East. 

Ir-an.- Th c T chra n Ccmcnt Co . is to cs tablish a cement works thirty mi les 
rrolll T ehran . T he ncw works is in tend cd to have a cap:lcity o r buu ton s pcr day . 
Th c Comp:lIl y 's o ther works. which is in T chran. a lso has a ca pacity o r 600 ton s 
per day . 

Th e !)orud cemeut work s has been acq uircd by thc Fars Cement Co. It is 
repor ted t hat th c s;t1 e o r th e I.oosha n ccmcnt works is a lso cont emplated. 

Th e ind e ~ or th e prod uct ion of c('mcnt in the year ending March 1960 was 257, 

th c ind e~ ror 195('-57 bein g wo. For 1957-58 t hc ind e~ was I.39. 
Is rael. - .-\n lOng th e projects rccentl y apprO\'cd by the [n ves tm cnt Centre of 

Isr;lel is th e ('~tl' n s i o n o f tll (' i\ esher Cement Works which will cost 7,501),000 
d ollars. 

S uda n.- Thc rorma li ties for th e second cement works in th e Sud an, The r\ ile 
Co .. I. td,. h;I\ 'e been comple tcd a nd ;) rra ngement s ha \' c been mad e ror Europea n 
a nd J a pa nese j'irms to supply th e equ ipment . 

Th e celll ent \\'o rk s o f t he Suda n Por tland Cement Co .. Ltd .. at Atba ra. is 
beill", e~ t('nd ed a nd by th e end of 19(1l it s product ion is e ~pec t ed to be at the 
rate o r LSO .O()() tons ;1 YC; Ir. 

Tu,'key. - [t is rep ort cd t kit ()o.ooo tOil S of cement is t o be e~pDrt ed tD Czecho­
slo \·ak ia. 

Iraq.--Tt is report ed that [raq has sold 120 ,000 tons o f cement to Kuwa it. 

Midd le East, 

Ceylon,- Th e Ccvlon Cem ent CorpDra t ion is e ~tend in g it s works a t l<akes­
sant mai . nea r J anna . to enabl e (h e output to be in creased from So ,ooo t o 230 .000 
tons per year. A p roducti on and di s tri but ion centre is being erec ted a t Galle 
wh ere th e capacity of th e works will be ICO ,O CO tons p er year. 

Pakista n.- Thrce new cemcnt works a re to be set up in W est Pak istan by 
p ri\ 'at c cnt erpri ,.;e. They wi ll be s ituated a t Ma nghopir (Ka rac hi ), Gha ribwa l 
(J li e lu m ) a nd Sang .lani ( I~ awa l pindi ) . 

Th e second kiln o f t he ~bple Leaf cement works at D audkhel 
recent Iy comm cnced t ri a l producti on :lIld the tota l capac it y has now in creased to 
S50 ton s a day. Th e kiln was suppli ed by Czechoslovakia a nd gO\'ernm cnt sanct ion 
is being sought ror th e in sta ll at ion o f a th ird kiln or 500- ton s capacity . 

T end ers \\' (' re reccnt Iy in vit ed by a I, a rachi company for the construction of a 
\\'e t -proce,.;s cement plant ha\' ing a cap;)city of 1000 ton s p er day and ha\' ing two 
kilns e3ch o f soo -tons capac ity . 

Far East. 
Formosa,- O\\'ing to reconstruction works and t o th e c];)mage caused by fl oods 

in August [950. cement was sc a rce ror more tl13n a yea r. E~port s were 
resum ed in Augnst 1 9()(1, howe\·er. and with increasing production , the export 
targe t ror 19b1 is 4uo ,uOO ton s. 
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The Ta iwan Ccment COlp. produced about 9co ,oOO ton.' o f cement in 1960 . 
The new Cni\'ersa l Cement Corporation is to establi sh a works with an annual 

capacity of 17(] ,OC(] t ons and producti on is expect eJ to commence in 1962 . 
China.- An eliort is being made to increase the prod uction o f cement by the 

est ablishment of sma ll works through out the country, about one thousa nd of 
wh ich are a lready in op 2ra tion. 

Malaya.- I t is rep ::>rted th a t th e tota l produc ti on of cement at the works 
of th e :\I a laya n Cement Co., Ltd" at l\awang, ncar Ku ala Lumpur has now 
reached l,aOO,ceo tons. Th ~ compan y is an assoc iated company of th e B lue 
Circle Group. The work s a t I~awan g began op~ra tion s in July 1953. 

Philippines.- The tota l cement prod uction in th e Philippines in 1959 was 
716,000 ton s comp~lred with 632,OCO tons in 1958, it is sta ted in a recent number 
of " P it and Quarry." Fi\'e works were in op eration and it is expected th a t 
thirteen works will be in operation by th e end of 1962, th e probable tota l capacity 
being 1,300,000 ton s. 

The works of th e l.·ni \·e rsa l Cemen t Co. , [nc., a t Cebu , which bega n p roduction 
in :\1ay 1960, will produce about 150,000 tons annually_ 

Construction of th e works o f the :\Iindan ao P ortland Ce ill en t CO. IS nO\\' 
pn:ceeding. The worb will ha \'e an annu a l capacit y o f up to L5(),('(:o tons. 

A n Oil-fired Lime Kiln. 
TH E new kiln bein g in stalled a t th e works o f the Beswick 's Lime \\'orks Ltd" 
near Buxton , is th e first oil - fired kiln in th e district . The me tJl od of fi ring , 
wh ich is said to be unique, is such t hat fuel is gasif-ied in th e kiln it self instead 
of being crac ked in a separat e combustion chamber before being fed into th e 
kiln as a gas . 

The steel casing of the kil n , which is 72 ft . hi!;h, \\'as d cli\'Cred by road in 
two section s, each section being 25 ft . lon g and 10 ft . in d iam eter. Th e operation 
of assembly, whicll occupied ha lf a ll holll' only, cOl1lprise I th e bolting toge ther 
of the two sections Oil the gro llnd and lifti ng , by mean s o f a crane, th e combin ed 
unit, weighing I 7 ton s, int o a vertica l position on t il e fOllndation s. 

Trade Notice . 
P a rti cul a rs o f the appa ratus described Oil page ()2 fur dl'tec ting wea kness!'s 

in ki ln linings are obta in able from Honeywell Controls, Ltd ., Greenford , Middx . 

MISCELLANEO U S ADVERTISEMENTS 

SCALE OF CHARGES 
SilulJ£ions Wanted, 3d. a word; minimum 
75 . 6d. Situations Vacant. 4d. a word; mini­
mum lOs. Box number Is. extra. alMr 
miscellaneous advertisements. 4d. a word; 105. 
minimum. Advertisements must reach tbi, 
office by the Sth of the month of publication. 

SITUATIO N VACANT 
\\'orks lII a ll :lj.Zt ' r !'I 'quirt 'd fo r Jll"Oj,!rI 'l'O:-; i n ' lilllt' lll:tllIlfal" ' 
11 1I'(' r :-; ill ;ltlr;l c lh'p art 'a uf til l ' Wt·:-; t o f EngJalll 1. 
E x I I' n:.: i n .' IJt lldt'nli ~;jt iOIl i!'i t o I I\' IIlIdnlak(' II . anti tlu' n ' 
willl)t' ~ (ll'd al t' lIlpJm :o; i ... 0 11 prolin f' ti o n anti c llr;tin('c rill ),! 
('tl lllro i. .-\ c il r llli c;1/ t' lI l1 iltPt' rill).! h;u' l"zro lintl would lu ' 
:111 ;ul valltnJ,!:1' and :':OIll P kllo wl t'dl1r o f quarry ope ratio n 
lit ':.- irabl c' . A ppl~·. ~ taling agl '. rXpj'ril' lH'r ali(I sa la ry 
rt 'qllin·tI . to J \OX :!Oll . l'E MEXT A~O J,DlE 
:'I1A~rF;\l'Tl · BE . 1-1 Ibrtlllllllth :-i trrc t , 1.onll l)lI , 
~.W . L. 
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CRUSHERS 

Stag Single Roll Crusher 36in. x 36in. 

The Stag roll crusher is suitable fo r reducing coal, lump lime, and 
many other products from large lumps to varying sizes ranging from 
6 inches to 1 ~ inches and under. 

The crushers are made in several sizes; the smallest can deal with 
lumps up to 8 inches in size and the largest will take 20 inches. 

We also manu facture Jaw Crushers, for rap idly reducing lumps of 
maximum size, Rotary Dryers for drying at the lowest possible cost , 
and KB Rotary Granulators for reducing large materials to approxi­
mately 1 inch . 

EDGAR ALLEN & CO. LIMITED r~:-E~~~7L;N-;' ~;-;:;-M~~~ - -,I 
, S HEFFIELD 9 

IMPERIAL STEEL WORKS, SHEFFIELD 9 I Please send da ta on .. STAG SI N GL E ROLL I 
I AND DOUBLE ROLL CRUSHERS" to : I 
I NAME I 
I POS ITION . . ........ .. ... ............... .. . I 
I FIRM ..................... ... .................... I 
I ADDRESS ..................... I 
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