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Consett 
IfJ @ 1 JJ @ @ ffiff Bricks 
The NEW Hot Zone Lining 
for ROT A Rye EM E N T K I L N S 

Specia ll y developed for Port lana Cement Ki lns by Consett I ron Co. L td ., 
ROTACON possesses a ll the important characteristics 
necessary ina basic liner brick. 
ROTACON bricks build up a sound coating rapidly and withsta nd kiln 
shut-downs without spo iling. They arc not subject to chemical a ttack 
a t high operating temperat ures and will not d isintegrate from thermal 
contr act ion. The ideal basic /illi llg Jor Ihe prodllcriOlI oj Porrlalld Celllell i. 

ROTACON BRICKS SAVE MONEY 

BY INCREASED K!LN AVAIL>\BILITY 
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The comprehensive range of grinding media suppl ied by us and our unique 
experience in the ceme nt industry in practically every country of the 

world enable us to g ive e x pert advice and to supply a type of 
grinding media that will provid e the answer to any gr inding problem . 
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EQUIPMENT 

for rapid loading 
and discharging of 

bulk cement 

Wall of screw conveyor tunnel 
equipped with inspec tion windows, 
and ca twa lk over se lf -c lean in g 
haunching. 

F-H Airslide conveyor in 
self-c lean ing valley, show
ing blade of adaptor gate 
operated from tunnel. 

Fu ller Kinyon pump with F-H 
A irsl ide conveyors f rom fl uid 
lift . . 

The bulk carri er , M .V. " Li gar Bay" 
built by H en ry Robb Ltd ., L eith , f or 
the Tara kohe Shippi ng Company of 
W ellin gton N.Z ., is equipped with 
Full er Kinyon pn eumat ic ce m ent
handling equipment supp l ied by 
Co nstantin ( En gi nee rs) Ltd ., ca pa bl e 
o f a utom a ti ca lly lo a din g bulk 
cem ent at over 550 ton s per hou r , 
and disch arg in g-up to 1500 ft . f rom 
th e ship 's side, and a li f t o f 60 ft.
a t 130 t ons per hour . 

P lea se w ri t e or t elephon e fo r f ull 
det ai ls o f Full er equipment. 

CONSTANTIN 
(ENGINEERS) LTD. 

Radnor House, London Road , LONDON . S.W . 16 

(0 POL. 95 71 

"httf.flfUi 'iWiAU4.i 
105 rue Lafavette Sancho .1 Sabio 28 

PAAIS 10' « 52691.29 SAN SEBASTIAN « ) 18442 

PNEUMATIC CONVEYORS · 8LENDING SYSTEMS 
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POLYSIUS 

engineers 

advise you 

to ch oose 

The correct kiln 

POLYSIUS GMBH 
4723 Neubec kum , 
W est Germ any. 
Telefon : (02525 ) 7 11 
Tel~g ra m m e: : Polysius N eubeckum 
Telex: 0892 893 

L ong kiln for wet and dry process 

for every raw material 
LEPOL kiln with preheater for granu la ted and sm a ll- size materi a l 

POLYSIUS LTD . 
L ondon Road, 
A scot, Berks . 
T elephone : Winkfield RoVi 2011 
Cables : Polysius Asco t 
Tel .. : 8'1 102 

POLYSIUS S.A .R .L . 
13 R ue A uber , 
Paris I X e( F ra nkreich ), F ran c<' 
TEd : Pa ris -Richelieu 87 49 
TeMgrammes: Po lysius Pari s 
Te lex : 21602 
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"LOMA" FURNACE 
T he illustration shows a " LO MA " 
d upl ex. oi l-fired FURNACE (no 
refract ories) serv ing " LO ESC HE " 
MILL engaged in gr inding a mixture 
of I imes tone. anthracite and coke at 
the rate of 35 tons per hour with an 
average moisture of 4° u and a maxi

mum of 7"0 ' 32.000 cu. ft. of air per 
min ute at a temperature of 175 u F. 
after th~ Mi ll. Entrance temperature 
about 400"F. Fue l is Bunker Coil. 
MILL fed by " LOESCHE " all
e nclosed ROTA RY FEED ER. 

Also Feede rs . Disc Pe li etisers . 

Pneumatic Conveyors. 

DELO (ENGINEERS) LTD_ 
138 Borough High Street, 
LONDON, S_E. L 
Tel : Hop 0085/6 

Telegrams: 
( INLAND) CLAYCOMP LONDON. S E 1 
(OVERSEAS) CLAYCOMP LONDON S E 1 

NOW AVAILABLE 

CONCRETE YEAR BOOK FOR 1966 
CONTAINING 

HANDBOOK OF DATA ON CONCRETE 

BRIEF DESCRIPTIONS OF NEW STRUCTURES 

DIRECTORY OF THE CEMENT AND CONCRETE INDUSTRY 

CATALOGUE 

OVER 1400 PAGES Price 175. 6d _ By Post 205. 9d . 

CONCRETE PUBLICATIONS LTD. 

60 BUCKINGHAM GATE, LONDON, S.W.I 



FOR CEMENT KILNS 
• .. offer maximum efficiency through high resistance to clinker attack, 
quick clinker coating, and high retention of coating during kiln shut-downs. 

STEIN MAG CKL . MAG CK • STEIN 70 . STEIN 63 
NETTLE DA and THISTLE 
are proved refractories for lining the various 
zones of cement kilns. 

rOU /In Inrlltll I" <tJIIlull our 

i~iiiii~ijiiiiiiii.l-_'ltl-J"IIIII/tIe.·;~t.GfI_41/I1-.... '~:,I.:=~ (4 nlll) 1ft.1II 



CE.\IENT .\Nll U \ II , ~ l l\NlT .\ CTl RE 

the cement industry 
relies on 

FIVES LILLE-CAIL 
S. A. AU CAPITAL DE 61 .032.000 DE F. 
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erection at 2 kilns at HA·TIEN 
(VIETNAM) 
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You are invited to take advantage of our world-wide 
experience by consulting us regarding any problem 
connected with the manufacture of cement. 

F.L.SMIDTH & CO.LTD. 
105 PICCADILLY, LONDON, W.I 

Telephone: Grosvenor 4100 Telegrams and cables: Folasmidth London 
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Extensions to Westbury Cement Works.-II* 
IN the previcus number of this journal, a description and illustrations were 

given relating to t he preparation of the raw materi als, the new soo-ft . kiln and 
ancillary equipment , and clinker storage at the works of The Associated 
Portland Cement Manufacturers Ltd ., a t Westbury, Wiltshire. In F ig. 13 in the 
previous a rticle a plan of the works was given. In Fig. 14 (on page 40 of this 
number) is shown one of two Lawrence Scott commutator motors and Turbine
Gea rs gear-boxes driving the new kiln. The original kiln is seen in the backgroun d 
of this illustra tion. 

In the following, the remainde r of the extension is described. 

Clinker Grinding. 
The system for feeding the new cement mills is the same as in the original 

installation . The main belts which take the clinker and gypsum from the silos 
to the cement mills are at ground level, one at each side of the row of silos. Each 
conveyo r deli vers di rectly into the feed-chute of one of the two cement mills, 
which are side by side and parallel to the original mills. On both sides of each 
silo there is a vari able-speed extractor-feeder of the belt t ype. The feeders on 
the three clinker silos discharge directly on to the main belts to the grinding 
mills. 

At the gypsum silo, a Howe-Richardson belt-weigher (Fig. IS) is interposed be
t ween each extrac tor and the main conveyor-belts. Another Howe-Richardson 
belt-weigher (Fig. 16) is provided in each conveyor just before it reaches the mill , 
and gives the combined weight of clinker and gypsum being fed into the mill. 
Each weigher is linked with the weigher-feeder at the gypsum silo by a Honeywell 
controller set to give the required ratio of clinker to gypsum. The mill-feed is con
trolled manually by altering the speed of the clinker extractor-feeders, any change 

· Continued from Ma rch 1966. B 
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F ig. 14 .-Kiln-dri ve Motor and Gear-box. 

being followed up by the automatic con tro l or the proportioning o r til l' gyp sllm . 
The cont ro l panels (Fig. I7 ) a re luca tcci in t il l' mill -co ntrol cabill . 

Tile two I ,200-h.p. Vickers compound milb a rc -L'i rt . IOll g a nd i\ rt . -d in . ill 
d iametn and contain three chambns. The mills ope rate on upton-c ircui t and arc 

F ig. 15. 
Ex tractor- weighe r 

for 
Gyps um . 



Fig . 16. 
Co mbin ed 

Clinke r a nd 
Gypsum 
We igh er. 

coo lvd by spray ing wate r 0 11 to the shells . The d ischarge from the int e rn al \'l'ntila
lioll o f each mill is pu rged through an electrostatic prec ipitator (F ig. IS) si milar 
to , but small l'f than , t he uni t s pro \' idec! for the kiln gas. The mill: a rc d ri\'en by 

Fig. 17 .-Mill-feed Contro l P a n el. 



CE~ I£NT AN I) 1.1:11 1: l\ I ANU FAC T lJRI·: 

Fig . 18 . 
E lectrosta ti c 
Precipitator 

on Mill 
Venti lating 

System. 

F ig. 19.-MiIl Motor a nd Gear-box. 

:\ 1 II 1%1; 
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Fig. 20. - M ill Motor a ncl Gear-box. 

75()- r .p .m . Cro mpton- Pa rkin so n autosync hronou s moto rs throug h double-reduction 
.. \ . E .I . gL'ar-boxes and to rsion s ha ft s connected to t he di scha rge-end trunnion o f 
th, ' mi ll. T h is equipm L' nt is shuwn in F i{!,s. [9 a nd 20. 

TIll' prc duc t o f ('ae h mill is disc harged throug h a \'i aga ra \' ibra ting sc reen to a 
F ulln- Kinyo n pump whi c h dl' lin' rs it to th e cement silos. 

Ce m ent Storage, P ack ing a nd Des patch . 
. \ J1() tiw r fo ur n ·info rn·c1 co ncrete silos han' bce n added to the o ri gin a l lin e. 

E xtract ion is by " .\i rs li<ies" into ti1L' existi ng 2-1 -in . sc rc\\'-con\'cyu-, whi c h has 

Fig.2 1. 
New 

Bulk - loadi ng 
Bay for 

R oa d Tanke r s . 
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been extended, or into a new 24-in. screw-conveyor which has been installed 
alongside it. Additional elevating and conveying equipment has been provided 
at the various loading stations. A new bulk-loading bay for road t ankers has been 
provided (Fig. 21) , and the bulk-loading bay for rail-wagons has been extended . 
A Rolltug creeper for marshalling the wagons has been in stalled in the bag-loading 
bay. The original twelve-spout Fluxo packer has sufficient capacity t o deal with 
the additional load of bagged cement for road and rail transport. 

General. 
The additional electrical load is carried by the original subst ations, with the 

addition of two Crompton-Parkinson l ooo-k.v.a. transformers for 4I5-v. supply. 
The extensions were designed and the erection was supervised by The 

Associated Portland Cement Manufacturers Ltd . The chimney was designed by 
Messrs. Oscar F aber & P artners and was erect ed by the Mitchell Construction C('., 
Ltd. The main civil engineering contract ors were Messrs. A. E . Farr Ltd . Thl' 
precast concrete frames of the kiln building and clinker store were supplied by 
Messrs. A. & c. Barvis Ltd ., and those for the cement-mill building were supplied 
by Messrs. F . & D . Hewitt & Co. , Ltd . The wash-mill and the clinker st ore were 
constructed by Messrs. Ernest Ireland Ltd . 

The various items of plant were supplied by the firms named in the descriptions 
in the foregoing. The MPS coal-mill and the drag-link feeder were supplied by 
P .H.I. Engineering Ltd . Electric motors, except where specified otherwise in 
the foregoing, were supplied by Messrs. Crompton P arkinson & Co., Ltd. , and 
The English Electric Co., Ltd . The motor control equipment was supplied by 
Messrs. George Ellison Ltd. , Messrs. Allen West & Co., Ltd., and Messrs· 
Dewhurst & P artn ers Ltd . 

Opening of Weardale Works . 
THE new cement works of The Associat ed Portland Cement Manufacturers Ltd. , 
at E astgate, Upper Weardale, Co. Durham, is to be offi cia lly opened on June 14, 
1966. Production at the works, which has an annu al capacity of 600 ,000 tons, 
commenced last June. 

Silos at Ipswich Works. 

F OU R I ,ooo-ton silos are to be installed at the works ncar r pswi ch of The Associated 
Portland Cement Manufacturers Ltd . The stru ctures, each of which is 30 ft . 
in diameter and 55 ft high, are of all-welded construction and are a lmost identical 
with the installation carried out last year at the A.P. C. M. works at Westhury, 
Wiltshire (see the preceding article). The consulting engineers a re Messrs. Oscar 
Faber & Partners, and the main contractors are the Mitchell Constru ction Co ., Ltd. 
The silos are to be installed by Aberdare Engineering Cu. 
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Hydration of Alkali Minerals in Clinker. 
A CONTRIBUTION to the further understanding of the hydration of cement has 
been made by I. A. Kryzhanovskaya, V. M. Mirak 'yan and their co-workers, 
who published an account of their investigations in the September/October, 1965 
number of the Soviet journal, " Tsement ," from which the following is abstrac ted 
and transla ted . 

The nature of the compounds formed in clinker in the presence of alkalis and 
their effect on the hardening of cement is sti ll not properly understood. It is 
known that alkalis in the slurry react first with S0 3 forming sulphates. Alkalis 
in excess of the molecular equivalent of S0 3 react with other oxides formin g 
KC23S IZ and NCsA3 which changes the mineral compounds in the clinker and has 
a marked effect on the properties of the cement. ' '''ith the build-up of high-alkali 
dust from the filters in the ki ln , the probability of alkali compounds forming in the 
clinker is increased. 

The majority of investigators cOI, sider that KC23S12 represents a solid solution 
of K 20 in CzS while NCsA:J is a solid solution of Na 20 in C3A. There is a difference 
of opinion about th e rate and character of the hydration of these complex com
pounds. 

To study the hydration, both the alkali minerals and f3-C2S and CaA were pre
pared by ca lcining synthetic mixtures made from pure reagents. The chemical 
compositions of the p roducts agreed closely with the theoretical values. 

Petrographical examination of the KC2aS12 showed that in the main the sample 
consisted of irregul ar or rounded particles with a relatively low birefringence and a 
fibrous structure_ The refract ive indices were 1"]02 and r-695 which agree with the 
published data. X-ray studies showed that the X-ray pattern for KC2aS 12 was 
very similar to that for f3- C2S and differed only in the intensity of the lines which 
is iI', accord with Nurse's data.( ' ) The mineral NCsA3 appears under the micro
scope to be rounded to hexagonal in shape with refrac tive indices of r -702 and 
1-7II , birefrin gence of 0-010 an d negative elongation . The X-ray patten, of l\CSA3 
is like that of CaA but with the following difference : the strong C3A-lines are 
split ; the 23 deg. 45 min . line with d= r -9rA at r -89 and r -92A and the 29 deg. 
36 min. line with d= I -56A at I-55 and I -56"\' 

The hydration of the minerals f3-C2S, KC23S12, C3A and NCsA 3 was studied in 
pastes of normal consistency and with a water-min eral ratio of r o_ The hydrating 
mineral specimens were treated with absolute alcohol and ether to arrest the 
hydration . They were finally dried in a chamber at room temperature to constant 
weight and the amount of chemically combined water was then determined_ 

In Table I, data a re presented on the chemically-bound water in the hydrated 
minerals. The similar amounts of chemically-bound water in f3-C2S and KCn SI2 
and also in C3A and NCsA3 at all ages confirms that the hydration rates are approxi
mately the same and possibly that they form similar reaction products. A com
putation of the degrees of hydration for the minerals shows that at twenty-eight 
days they arc: for f3-CzS, 17-9 per cent.; for KC23S12, 18-8 per cent . ; for C3A 
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T ABLE I. 

Percentage of chemica ll y 
boun j water with past es of 
norma l consist ency after 

Percentage o f chemi ca ll y 
bound wa t e r with \\ ater/ 
mineral ratio o f 10 a fter 

_, _______ ,_c1._:_y~~1 d£S I ell:', I " ~~s I d:y I el';:" I ",?:'s I d ~fs 
- CoS 
]\2:)S ' 2 
C "A 
NC.A, 

0'32 1'05 1'1 6 3'T I 0 ,6 -\ o,g8 1 ,-\ 8 4,83 
0'50 l'g8 2'02 3'20 0,86 2 ' 70 4'-\0 4' <)6 

17'10 18,86 1 <)' 5 2 20 ' 77 2 1'00 22'30 23 ' <)4 2 4' 4') 
12'24 15'78 16,62 18 ,8(; 17'76 20 '56 2 1,88 2l'j') 

73 per cent., and for NC 8A3, 70'9 per cent, The degree of hydration of NC8A" 
is large even in the first day of hardening while with KC2"S ' 2 hydration is very 
slow, 

Analyses of the waters taken up by the minerals KC2 :lS ' 2' {1-C2,S NC8A3 and 
C"A when gauged with a water-mineral ratio of 10 are interesting. The water taken 
up by NCsA3 corresponds to the hydration of 72'3 per ccnt. of the total Na zO 
after one day's hardening and to 85 '4 per cent after 28-days' hardenin g, 

Most of the excess Na20 first holds the Al20 3 in solution formin g sod ium 
aluminate and preventing its hydrolysis and secondly suppresses the solution of 
lime which has an adverse effect on the development of strength of the cement. 
No lime is found in the water taken up by NCsA but the AI 20 " in solution is about 
six times more than in the water taken up by C3A, Analysis of the water t aken up 
by KC 2"S I 2 shows that hydration takes place extremely slowly, After one day of 
hardening only 10 per cellt. of the total K 20 in the KC23S12 is found in so lution, 
and this increases up to 20 per cent. in twenty-eight days . 

It is known that calcium-aluminate hydrate reacts with gypsum with the for
mation calcium sulpho-alumin ate hyd rate, As NCsA" resembes C"A in its hyd ration 
properties, it is of interest to study whether caleium sulpho-alumin atcs are formed 
as the result of reaction between NCsAa and gypsum. For this work, experimer.ts 
were carried out on the reactions of C"A and NCsA" in saturated gypsum solutions, 
The so lution over each precipitate was removed da ily and replaced by fresh 
saturated gypsum solution, The SO" content of the liquor removed was measured 
each time, For three days the daily determinations revealed the absence of SOa 
iOlls in the solutions, This confirms that the amount of gypsum taking part in the 
reaction is the same for both C3A and for NC 8Aa, 

Analysis of t he solid residues after three days' reaction with gypsum showed 
that the Na 20 content was 0'17 per cent. compared with the initial amount of s ,t; 

per cent. of Na 20, So, as a result of the short three days' hydration of NCSA;) 
in saturated gypsum solution, 97 per cellt , of the Na 20 is transferred to so lution 
while the calcium sulphate reacts with the residual calcium aluminate, 

Taking into account the experimental results, the reaction for the hydrat ion 
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of NCsAa in the presence of gypsum and calcium hydroxide can be represented by 
the equation 

Nap.SCaO·3A I203+ 9CaS04+ Ca(OH)2 +3 IH20---- -'>-
3(3CaO.AI203·3CaSOd1H20) + 2NaOH. 

An investigat ion of the hydrated minerals f3-C2S and KC23S!2 by DTA did 
not reveal any differences. This is confirmation of the zeolitic linkage of the 
chemically-bound water on hydrat ion . The DT A-curves for CaA after hydration 
show two endothermic peaks. The first is at 320 to 340 deg. C. and represents the 
loss of water from calcium-a luminate hydrate. The second is at 490 to 520 deg. C 
and can be explained by the thermal decomposition of tricalcium aluminate.(2) (3) 

The DTA-curves for hydrated NCsA3 show four endothermic peaks. The first 
and second (100 deg. and I SO deg. C.) are possibly due to the presence of hexagonal 
C3Aaq.( 4) Similar peaks with COlA-curves are very weak and it can be taken that 
with the hyd rat ion of a lka li calcium aluminate it is more difficult to con vert the 
hexagonal CaA.q. into the cubic CaAH6. The third endothermic peak (300 deg. to 
340 deg. C) is apparently also due to the loss of water from calcium-aluminate 
hydrate and the fourth peak (450 deg. to 490 deg. C.) marks the thermal decomposi
tion of the calcium aluminate with the production of free lime as with C3A. 

The similarit y of the hydration products of f3-C2S and KC23S l2 and of C3A 
and NCsAa was also verified by electron microscopy. Preparations of f3-C 2S and 
KC2 :ISl2 were made by Bernard 's method(5) and preparations of CaA and NCsAa 
by the suspension method . 

In the hydrat ion products from KC2aS l2, even afte r hardening for five hours, 
comparat ively large fibrous clystals of hydrosilicates, partly in the form of sphero
li tes were observed. In addition to these fibres there was a significan t amount of 
fin e threads of hydrosilicates and also plates of Ca(OH) 2' In preparations one day 
old , conglomerations of crysta ls and foil-like plates could be observed. It is also of 
interest that such conglomerat ions were also present in the hydration products 
() f f3-C 2S but only a ft er hardening for seven days. In the preparations from hy
drated f3-C2S, apart from the fine fibres, a charac teristic of KC23Sl2, there were 
also particles which were significant ly longer. 

Studies on the products of hyd ration of CaA are similarly described in many 
papers. There are hexagonal plates of various dimensions, octagonal shapes 
genera lly showing up in specimens seven days old , spherical particles, agglomerates 
of the fin e parts of the gel. The hyd rat ion products of NCsA3 also consist princip
all y of hexagonal plates, the amount of particles of gel being significantly greater 
in this case. There is a greater tendency for conglomerates to form with NCsA a 
from the hexagonal particles . Octagonal particles are not found. 

The electron patterns for the hexagaonal plates indicated that they were 
basically the same from bot h CaA and NCsAa hydrates. The most intensive re
flections correspond with inter-planar spacings of 2·S61A , 2"464 to 2'466A and 
1·649 to 1·6S IA, which is charac teristic of C3AH s' 

Conclusions. 
The research which has been carried out on the hydration processes with 
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K20,23CaO.I2Si02 and Na0 2.8Ca0 2.3AIP3. which are present in cl inkers where 
the molar ratio R 20 and S0 3 exceeds unity, enables the following conclusions to be 
drawn. 

KC23S12 hydrate slowly. The water in the hydrated compound is bound zeoliti
cally and , on raising the temperature, is lost in stages. The hydration rate of KCZ3S 12 
is close t o that of fJ-C2S. Their hydration products are similar. The growth of 
the alkali s in solution proceeds slowly with the hydration of KC2:)S I2' 

NCsA3' like (3A, hydrates rapidly with a lmost complete transference of Na 20 
into solution. The water in the hydration production is bound constitutionally 
and is given off at 300 deg. to 340 deg. C. lCSAj absorbs gypsum fro m gypsum 
solutions and forms calcium sulpho-aluminate hydrate. With the hydration of 
NCsA3 a significant amount of Na 20 is transferred to the liquid phase even in thc 
early days cf hardening, which lowers the solubility of lime (CaO) and the con
ditions for the cement to harden are made worse with increasing la 20 content. 
This is an important point with regard to the making of cement from waste mat
erials from the p roduction of alumina which have a high alkali contcnt. 

The similarity of the hydration processes with fJ- C2S and KC23S 12 and also with 
C:)A and NCsA3 sl'pports the opinion expressed earlier that KC2aS I2 is a solid 
solution of K 20 in fJ-C2S and NCsA3 is a solid solution of Na p in CaA. 
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Publication Received. 
Refractories for Cement.- A new brochure produced by the Stect ley Group 
of Companies gives detailed information relating to the appli cation of their 
refrac tory products in rot ary kilns. Det ails of installation , tcchniques, bri ck sizes , 
combinations and p roperties of the full range of various p roducts available to th ,· 
cement manufacturer are included. Among thc data given are some examples o f 

the life of burning-zone linings of standard magncsite-chrome bri cks, from which 
the following arc abstracted . 

Method o f Fi ring 
Oil 

Coal 

Length o f Bu rning Zone 
30 ft. 
-1 0 ft. 
45 ft . 

17 ft . 
I ') ft. 
20 ft . 
25 f t. 

Dia met e r o f k iln 
<) ft. 10 in . 

1 I ft. JO in . 
II ft . 10 in. 

1 2 ft . 
12 ft. 
1 2 f t. 
1 2 f t. 

:--I"ont hs o f se rv ice 
20 

I S 

45 
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Wet Scrubber for Gas Cleaning. 
P .'\ RTI CU L,\H S have bee n received o [ a n ew p lant for the extrac tion of d ust (rom 
gas ur elir Rows by mea ns of a wct-scrubbing proccss. Thc cquipm ent is suitable for 
lise in man y industri es , a nd two scrubbers (F ig. r ) have been insta lled in a ce ment 
works in this country fo r co llec tin g ra w-mcal dust whi ch is p assin g electrostatic 
p rl'c ipi la l o r~. The i nld bu rdcn is of t il l' o rder o f r gra in pe r cu . ft. a t 180 dcg. F It 
is c la imed th a t th l' low rl'quireml'nts o f pOWN and wate r with th is equipment has 
result ed ina co nsid l' ra bl l' sa ving in capi tal outlay an d ma in tcnance cost s . TIll' 
[lc rfo rm anCI' cha rt rep roducl'd in F ig. 2 indi ca tes the likely erficiency of opera ti oll 
wi t h burcil-n o ( \·a ri nus sizl's. 

The pla nt , a di agramm a ti c \·il' W of whi ch is shown in F i!{ 3, is a \'e rticalmac il 
inl' wi t h a na rro \\· wa ist rl'sl' m blin g two cyclo ne collec to rs supcrimposed one on tl1l' 
o th er. Th l' gasl's ('nter til l' sc rubbn ta ngcntially through a scro ll a ttached t o till' 
lo w('\" half . The bo ttom ha lf o ( th l' sc rubber is titted int ern a lly with a veni ca l 
cO ll ce ntri c scrcen consistin g o [ plates p erforat ed with slo ts. Hot h sides o f till' 
SC rl'I' 1l arl' Ru shl' cI continuoll sly wi t h wate r, or other so h 'c nt , wh ic h is withdrawn 
(m m till' hot to m w nl' a nd rec ircula ted from two points, one of whi ch is nea r thl ' 
top o [ t ill' sc reen a nd till' o til l' r a t the top of t he scrubber inlet. 

The ilo t gas first passes t hrough a spray- header in the inlet duct , where it is 
cookd and w!'lted before go in g to t h(' sc rubbe r itself. As t hl' w l't gas is admit ted 
ta ngl' lll i:dk into ti l(' scrubbe r , it is fo rced through the pe rfo rat ions o f th e se reI'll 

F ig . I , 
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where it is washed by the water flowing over the screen. The wetted solids are 
washed down into the bottom cone from which they arc withdrawn and pumped 
through a small hydro-cyclone. At this point , the coarse r solids a re drawn off 
and sent to a thickener for the removal of excess water, th e remainder of the 
liquor being recirculated to the scrubber. 

The energy of the gas, as it passes through the screen , is used to atomise some 
of the liquor which, continuing to spin , assists diffusion and partition vf the gas 
and is fin ally forced upwards through the narrow waist, st ill with a spinning 
motion . The mechan ically entrained water and solids a re thus separated from the 
now cleaned gas which is then passed to a heat recuperator or to a tmosphere. 

Some particulars of these scrubbers whic h have been installed in cement works 
are as follows: 

At a wet process works in the U.S.A. a 14-ft. scrubber is fitted to each of 
the three kilns which are II ft. in diameter and 375 ft. long. The scrubbers 
deal with r60,OOO cu. ft . of kiln gas per minute, the temperature of the gas being 
550 deg. F. and 60 per cent. of the dust being less than 5 mi crons. The inlet burden 
is about 7'5 grains per cu . ft. and the exhaust burden 0'06 grains per cu . ft. The 
j.lfessure drop is r ·5-in. water-gauge, and the exit temperature is r60 to r 70 deg. F . 

In the installation illustrated in Fig. r, which is at the works of the Associat ed 
Portland Cement Manufacturers, Ltd ., at Cauldon Low, Staffordshire, two ro-ft. 
scrubbers are employed to clean the air discharged from a ir-swept raw-meal 
grinding mills at this semi-dry process works. They have b (!en insta lled aft er , 
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Fig. 3. 

and in series with , the electrostatic precipitators originally insta lled in the circuit. 
They receive about 50,000 cu . ft . of a ir per minute at a t emperature of 180 deg. F ., 
with a dust burden of about 0·83 grains per cu. ft. The particle size is 98 per 
cent. below 50 microns and about 40 per cent. below 5 microns. The ail.' is 
discharged a t 120 to 130 deg. F ., with a dust burden of about 0'09 grain per cu. 
ft. The pressure drop is 9-in .water-gauge. The underflow from the hydrocyclone 
is used in the nodulisers producing the nodules for feeding the Lepol kilns. 

The plant is called the CVX wet· gas scrubber and is manufactured under a 
U.S.A. patent by Techno Handling, Ltd ., which firm is the licensee in the United 
Kingdom. 
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Congresses and Symposium. 
Chemical Engineering Congress and Exhibition. 

TH E Fourth Congress of the European Federation of Chemical Engineers IS to 
be held at Olympia, London, from June IS to 24, 1966. (A preliminary notice 
and brief particulars of the t echnical programme were gi\'en in this journal for 
J anuary last. ) Collaborat ing authorities are the Ministry of Technology and the 
Institution of Chemical Engineers. The Secreta riat is at the Institution of Chemica l 
Engineers, 16 Belgrave Square, London , S.W.I , from which offi ce can be obtained 
a boo klet giving full particulars of the Congress and a summary of each of the 
papers to be presented . The main theme of the Congress is the" Interact ion of 
Technology and Economics in Process Plant". 

Concurrently with the Congress, there will be an Int ern ational Chemica l and 
Petroleum Engineering Exhibition , wh ich will a lso be held at Olympia. 

Chemical Engineering Congress 1967 . 
Til E 1967 European Meeting of Chemical E ngineering and the Fifteenth Achema 
Congress is being organised to be held a t Frankfurt-am-Main from Jun e 2 1 to 29, 

1967. Preliminary booklets have been issued in English , German , F rench , It a lian, 
and Spanish and may be obtained gratis on application to DECHEi\I A Deut sche 
Gesellsch aft fUr chemisches Apparatewesen E. V., 6 Frankfurt (:Vlain) Postfach 

7746. 
The Congress comprises a programme of lectures and techni ca l discussiuns 

dealing with the following subj ect s. 
Conducting reactions on a t echnica l scale. Chemical transformations in fluidi sed 

and fi xed beds. Exit-gases, efflu ents, and waste products. Low-temperature 
t echnology. Sealing problems in chemical t echnology. Rapid methods and 
automation in analysis. Chromatographic methods. i\l easurement t echniques. 
Process control. Material and corrosion problems with new chemical or modified 
processes. Plastics as structura l materia ls for chemica l pl ant. Applications of 
methods of operat ional research to problems of chemical t echnology. 

The associated exhibition wi ll demonstrate works' methods and equ ipment , 
construction of plant , accident prevention and packaging. 

International Symposium on Cement Chemistry. 
THE Fifth International Symposium on the Chemistry of Cement is to be held in 
Tokyo in October, I968. It is being organi sed by the J apan Cement E nginee ring 
Association. The subj ect s of the working sessions will include the chemistry o j 

cement clinker, the hydration of cement , the properties of cement paste and coc 
crete, and admixtures and special cements. The official language of the working 
sessions will be English and all papers will be written and deli vered in English, as 
will also the discussions. 

Those interest ed in the Symposium can obtain furth er information from The 
Organising Secretariat, c/o J apan Cement Enginee ring Association , I Akasaka
Daimachi, Minato-ku, Tokyo, J apan. 



An Early Cement Kiln. 

IT is IH lt ge nera ll v known t hat there was once a thriving cement industry at 
Sa Ildsl' nt nea r \ rhit by, a nd t hat " dogger" stone was qua rried (o r mined) in t he cl i Hs 
a l<Jll ,~ th l' coast in t h is p a rt of Yorkshire . The cement works at Eastrow, Sandsent, 
wa s ()wnl'll by J uhn C;riffiths. Fi\'e mcn were employed a t thl' kiln to millc, in the 
cli ff facl' be low Ly the church , for t he ston e which p roduced the cement. The 
kiln , whi ch was about 20 ft. high , \\'as built o f ston e and had a co nical brick in
It 'rio r. I t is s till s ta nding as showll in the accompa ny ing illus trat ion, and is ncar 
ti ll' car park at Eastrow. Most o f th l' anc ill a ry build in gs have co llapsed; a ll that 
remain s o f th l'm is thl' COOPl'I"' S hut whe re th c ba rrels to ho ld the ce ment were 
made , a ncl the remn ants of the water-whee l whi ch dro ve th e g rind ing mi ll. 

Thl' s tonc occu rs in a band in the cliffs, and dri ft mining was first undertaken 
just behi nd Sandsent ra ilway s tat ion, ancl late r below Ly the church, where the 
mining \\'as carri ed ou t 2 00 Ct . down t he cliff face and penetra ted inwa rds so far 
as to lx' uncler th e church itse lf. The stone was extrac ted with picks a nd shovels, 
and it was then ca rried to th e ent rance o f the workings a nd hau led up the cliff 
face by a c rane a nd dl'posited on a fl at ledge about 50 ft. from th e top, Here it 
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was transferred to a fl at truck which was hauled up a ramp to the top by horses. 
It was then loaded on to farm wagons in loads of 30 cwt. eac h, and taken down 
Lythe Bank along the seafront to the kiln. One Christm as, the workings collapsed 
and a new drift was opened at Kettleness farther along t he coast. 

Stone was also collected from the beach, where it had fallen from the cliff, 
and in fine weather small boats called " cobles " were loaded with the stone. 
Other stone was collected from the beach at Saltwick, at the other end of VVhitby 
bay, and brought to E ast row in a coble. Smaller amounts were found in E astrow 
beck, and the collector was p aid 4d. per basket. There were two kinds of dogge r 
stone, one being known as " cheese dogger " because of its smell when broken; th e 
latter stone was of no use for making cement. 

At the kiln the stone was broken into pieces 4 in . to 6 in . in size and placed 
in laye rs with wood and a sprinkling of coal un ti l the kiln was filled. T he kiln 
was lit on a Friday a fternoon and burned until Mond ay morning, when the work
men began to di g out through the two archways at the base. The grey stone had 
become yellowi sh in colour, and broke easily . It was screened ou t from the ash. 
Any unburnt stone went back into t he next chargin g of the kiln . 

T he next stage in the process was to grind the bUrJ.t stone to a powder, first, 
by means of coarse stones, and then t hrough a fin e mill . The resultant ye llow 
powder was t hen packed in to sacks and barrels, the latter being made at t he cc men t 
works. Power for grinding the stone came from a water-mill , just below thc kiln. 
Water was led through wooden troughs for a mile t hrough Mulgrave Woods, 
weirs bein g provided to regulate the flow. The mill-wheel also worked a saw-bench 
to cut up timber for estate use and for the wood required to fire the kiln . 

The fini shed cement is reported to have set fairly quickl y. It would set in 
water , and was very useful for the construction of Sandsent sea-wall , for it would 
set firmly before the tide could wash it out again. It was also used for t he bottom 
of wooden ships, and much was sold to a large nat ion al cement conce rn which, it 
was said , used to mi x it with its own product. Prod uction at East row ceased 
in the early 1930s, when cement p rod uccd by modem mct hods made it un 
economi cal to carryon. 

The foregoing was contributed by M r. J. Tindale. 

Cement Industry Abroad. 
Philippines.- The English E lectric Co., announ ced recen t ly that t he firm had 

been awarded the contrac t by the Republic Cement Corpora tion of Manila, for the 
supply of electrical equipment and motor drives for the third extension of the 
Corporation 's cement works at Norzaga ray , about 30 miles north of Manil a . The 
ext ension will increase the daily productive capacity of the works to 50,000 bags. 
It is estimated that the total annual output will be 6,000,000 bags, which is about 
five times the output when the original works began opera tion in 1957. The 
first and second extensions were completed in 1959 and 1963 respectively . 

The motors in the new installation are four 1,500-h.P . synchronous induction 
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HOWE RICHARDSON 
WEIGH FEEDER SYSTEMS 

AT 

A.p.eM. WESTBURY 

~ 
Gypsum Weigh Feeder 
comprlsLng 
Extraction Conveyor and 
Weigh Feeder Conveyor 

Materials handled include : 
limestone, clinker, gypsum, 
raw meal, chalk, shale , 
pyrites, clay coal, etc. 

Features : 

• Remote automatic contr ol and feed ,.ate indication. 

• Mills loaded to optimum output. 

• Accurate propo,.tioninl of material •. 

• Permanent record of plant operation . 

MiLL Feed Control Panel 
showing 
Clinker and Gypsum 

Recorder/Controllers 

U 

• Sys tems to include water mete .. inl. audio mill loading device, etc . 

• Numerous tried, tested and proved installations in the Cement Industry. 

Consu lt Howe Richardson for advice on type of Installa t iOn to suit your requirements 

A team of experienced en&i neers always at yOUI" service 

HOWE RICHARDSON SCALE COMPANY LTD' NOTTINGHAM ' ENGLAND 
TELEPHONE: NOTTINGHAM 62101 (7 lines) . TELEX : 37625 
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Cement plant 
turnkey proJeets 
byViekers 
World demand for cement con
tinues to rise, bringing with it the 
requirement for more manufactur
ing plant- extensions to existing 
works, complete installations. 
More and more, particularly with 
developing countries, the require
ment is for turnkey projects, com
plete plants ready for operation as 
soon as the labour force moves in. 

Vickers is uniquely placed to 
meet any requirement for cement
making machinery. A special Divi
sion, devoted exclusively to the 
Industry, is composed of experi
enced chemists, designers and 
engineers, backed by world-re
nowned engineering facilities. 

A Complete Service 
Experienced design engineering 
teams are available to travel to any 
part of the world to discuss pro
jects on the spot. The closest 
liaison is maintained with all leading 
cement producers, keeping Vickers 
abreast of world cement market 
trends and requirements. 

Manufacture and Design 
The works arc at Barrow-in
Furness, Lancashire, England, 
whilst other engineering and manu
facturing facilities are available at 
Vickers works and associates in 
Australia, Canada, India, South 
Africa and Vickers licensee in 
Spain. Full advantage is taken of 
this engineering capacity, enabling 
kilns and grinding mills of the 
largest capacity and rating so far 
in use anywhere in the world to be 
offered to customers. U p to the pre
sent day Barrow Works alone has 
made and delivered over a hundred 
and twenty kilns and a hundred 
and fifty grinding mills. 

A specialist staff of chemists and 
engineers is concerned with the 
development and application of 
new equipment and techniques, 
many of which have been initiated 
by Vickers. 

Construction, Opera tion 
and Labour 
Construction and commission ing 
on site is carried out under the sur
vei llance of Vickers engineers, and 
local labour employed during this 
period can be trained to operate 
the factory. 

World-Wide Experience 
and Service 
Vickers have been producing spe
cialised machinerv for the cement 
and allied industr;es for over forty
five years. Equipment has been 
supplied to leading manufacturers 
in many parts of the world and an 
extensive service network has been 
built up. Plants operating in 
Australia, Belgium, Canada, 
Ceylon, H ong Kong, Ind ia, 
Mexico, New Zealand, Rumania , 
South Africa, Zambia, have all 
provided experience in meeting 
varying conditions of operation. 

R eliability 
To be economic the production of 
portland cement must be a con
tinuous uninterrupted process. All 
of Vickers equipment, whether a 
component or a complete plant is 
designed and made to ensure re
liable, continuous and profitable 
plant operation. 

Further informa lion 
For further information please 
contact the Cement hchincry 
Division (Sales), Vickers I-Iollse, 
Millbank Tower, Millhank, 
London 5W I. Telephone: TATe 
Gallery 7777. Cables : Vickers 
L ondon. 

Technical queries to 

VI.eR ••• 
LIMITED 

Cement Mach inery Division 
Engineering Group 
Vickers-Armstrongs 
Barrow Engineering Works 
Barrow-in-Furness Lanes England 
Tel: Barrow 3366. Ext 129 

C M 59A 
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motors fo r the raw-mill and cemen t-mill drives, a kiln-d rive motor of 100 h .p. , 
a 900-h.P . motor for the raw-mill blower, a 500-h .P. motor for the kibl-exhaust 
fa n , a 700-h .P. motor for the crusher, and a number of smaller motors down to 
I h.p. There is also a main transformer, high-tension switchboard and switchgear 
for the outdoor substat ion , four distribution transformers, six low-tension distri
bution boards and motor-contre l centres, and a main control desk at which there 
will be g iven iJldications o f th e sta te of production in the other two extensions 
to t he works. 

Switzerland.- \ \ 'hat is cia imed to be the most modem cement works in Europe, 
and wh ich has cost abou t £5,000,000 and took two years to build , commenced 
opera tion in Apr il las t. The works is at Com atlx ncar Neuchatel in Westem 
Switzerland. Ini tia lly the annua l productive capacity will be 2,000,000 tons, but 
the work ' is designed for a two-stage rise in product ion to 600,000 tons. It is 
L'st imated that in 1966, some 160,000 tons of cement will be produced and sold. 

The works were built by Jura cim <l S.A., a firm which was founded in 1961 and 
is assoc ia ted with t he Jura Cement Fabriken Aa rau-Wildegg. The plant is centrally 
controlled and employs niJlety workers. The main product wi ll be Portland 
cement , but there will a lso be produced a high-resistance "Granite" cement which 
at three days, has the same strength as Port land cement at twent y-eight days. 

The' site is on t he \\'('stern ban k of the River Zihl between Neuchatel and the 
Lake of Bid and is well p laced fo r desp atch of the cement and for long- term 
supplies of raw mate ri als. The li meston e i ' qu arried and crushed in the nearby 
Jura Mounta ins by p lant ha \'ing a capacity of 200 tons per hour, and is trans
ported by a belt-conveyo r 2, 150 m . (about 7,000 ft. ) long. The conveyor passes 
through a tunnel 400 m. (aboll t 1,300 ft. ) long. One hundred tons of marl per hour 
is being obtained loca lly . ThL'l'c arc three raw-materials silos, each of which has 
a capacity of 2, roo tons. Th L' raw materials mi ll has a capac ity o f 60 tons per hour. 
The materia ls a re mi xed and p rocessed , 13 per cent. of water being added. The 
homogcnising s ilo, which has a capacity of 3,200 tons, is 43 m. (qo ft. ) high. The 
kiln is 54 m. (177 ft. ) long and is in (he open a ir. It produces 700 tons of clinker 
da ily, and consumes annua lly about 20,000 tons of heavy oil and 20 ,000,000 to 
25,000,000 kwh. o f electricity . Seventeen modern fi lter plants are installed to deal 
",ith dust. The chimney is 80 m. (26 1 ft .) high. The cl inker storc has a storage 
capacity of 32 ,000 tons, and the gypsum silo has a capacity of 400 tons. The cement 
mill p roduces 45 tOllS an hOllr, and the ce ment is stored in three silos which are 
42 m. (137 ft .) high; ('ac h has a capacity o f 2,800 tons. The cement can be des
patched in bulk or in bags . 

Ce ment production in Swi tzer land , which was 600,000 tons in 1939, increased 
to 4,000,000 tons in T905. Four cement works have bcell established since the end 
of World War II. The ce ntrc o f the indust ry is in Canton Aargau, where three 
works provide about 40 per ent. o f the requi rements. These works have to des
patch most o f th L' ir output from th e northern part of Switzerland to o ther parts 
of the cOlllltry . The new wo rks a t Cornaux is better situated geographically both 
from the poin t of \'iL' \I' o f transport and ava ilab ility of raw material. 
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.. CONCRETE SERIES" BOOKS 
Detailed particulars of the books in the " Concrete Series" will be sent on req uest. 

In the following list, the dates are the year of publication of the edition in print in Spring 1966. 

Prices in Canada and U.S.A. are given in dollars in brackets. 

BOOKS FOR THE CEMENT INDUSTRY 

Cement Chemists' and Works Managers' Hand
book. WATSON and CRADDOCK. 1965. 234 pp. 30s, ; 
by post 31 s. 9d. (57 ·SO .) 

How to Make Good Concrete. \WALS H. 1955 . 108 
pp. Bs.; by pos t Bs . 10d . ($ 1'90.) 

Concrete Finishes and Decoration. C H1LDB. 1963. 144 
pp. IBs.; b y pos t 19s. ( $4 ·S0.) 

OTHER BOOKS ON CONCRETE AND ALLIED SUBJECTS 
Concrete Construction Made Easy. TURNER and 

LAKBMAN. 19SB. l1Spp. 6s.;bypost6s. 9d. ( $l ·SO.) 
Concrete Construction. RBYNOLDS. New edition in 

preparation. 
Concrete Formwork Designer's Handbook. GILL. 

1960. 160 pp. ISs.; by post 16s. ( $3·SO.) 
Basic Reinforced Concrete Design. REYNOLDS. 

1962. Vol. 1. 264 pp. Vol. II. 224 pp. Each volume 
(sold separately) 24s.; by post 2Ss. 3d. ( S6 ·00.) 

E nlineerlnl Mathematics (Modern Developments). 
D OUGLAS with TURNBR. 1964. 224p p. 635.; by p os t 
66s. ($1S ·7S.) 

Theory and Practice of Structural Design Applierl 
to Reinforced Concrete. ERIKSEN. 1953. 402 
pp. 2Ss.; b y post 26s. 6d. ( $S,SO. ) 

Explanatory Handbook on the B.S. Code of 
Practice for Reinforced Concrete. SCOTT, 
GLANVILLB and THOMAS. 1965 . 20s.; by pos t 2 1s. 6d. 
(5S .00 .) 

Reinforced Concrete Designer's Handbook. 
REYNOLDS. 1965. 358 pp. 20s. ; by pos t 21 s . 9d . 
( $S ·OO.) 

Examples of the Design of Reinforced Concrete 
Buildings. RBYNOLDS. 19S9 . 266 pp. 12s. 6d.; b y 
PO&! 13s. IOd. ( $3 '00.) 

Reinforced Concrete Members subjected to Bend
ing and Direct Force. BBNNETT . New edi tion in 
prepara lion . 

Formwork for Concrete Structures. W YNN and 
MANNING. 1965 . 3BB pp. SOs.; b y p os t 53s. (SI 2·SO.) 

Prestressed Concrete. MAGNEL. 1954 . 354 pp. 
20s.; by POSt 2ls . 6d. Customers in America should 
obtain the American edition from McG raw-Hill 
Book Company, Inc., New York 36. 

Guide to the B. S. Code of Practice for Prestressed 
Concrete. WALLEY and BATE. 1961. 104 pp. 
12s. 6d.; by pos t 13s. 6d. ( $3'00 .) 

Design and Construction of Reinforced Concrete 
Bridges. L EGAT, D UNN and FAIRHURST. N ew edition 
in preparation . 

Reinforced Concrete Reservoirs and Tanks. 
GRAY and MANNtNG. 1960. 190 pp. 12s.; by 
pos t 13s. ( $2·BO.) 

Concrete Water Towers, Bunkers, Silos and other 
Elevated Structures. GRAY and MA NNING. 1964 . 
312 pp. 36s.; by post 3Bs. (59'00 .) 

Reinforced Concrete Chimneys. TAYLOR and 
TURNBR. 1960. BO pp. 12s.; b y pos t 13s. 
( $2 ·BO .) 

Introduction to Concrete Work. CHILDB . 1961. 
120 pp. 4s. ; by post 4s. 9d. ( $1 '00 .) 

Elementary Guide to Reinforced Concrete. 
LAKBMAN . 1950. 95 pp. 6s.; by post 6s. 9d . 
( $1·S0. ) 

Introduction to P r es tressed Concrete: Vol. 1. 
ABELES. 1964 . 379 p p . 60s.; b y post 62s. 3d . (o IS·OO.) 

Prestressed Concrete Designer's Handbook . 
ABELES and T URNBR. 1962. 294 pp. 28s.; by pos t 
29s. 6d . ( $7 '00 .) 

Ultimate Load Theory Applied to the Design of 
Reinforced and Prestressed Concrete Frames. 
BAKER. 19S6. 96 pp. l Bs.; by post 19s. ($4 '00.) 

Continuou s Beam Structures. SHEPLEY. 1962. 
12B pp . 12s.; b y pos t 13s. ( $3 '00.) 

StaticaUy-lndeterminate Structures. GA R T N E R. 
19S7. 12B pp. I Bs .; b y pos t 19s. ( $4 '00.) 

Analysis of Stru ctures. SMOLIRA. 1955. 176 pp. 
I Bs.; by pos t 19s. ($4'00 .) 

Nomograms for the Analysis of Frames. R y G 0 L . 
1957. 58 pp. text and 26 nomograms. 18s.; by post 
19s. ( $4 '00. ) 

Arch Design Simplified. FAIRH URST. 1954. 64 
pp. 12s.: by pos t 13s. ( $2·BO.) 

Influence Lines for Thrust and Bending Moments 
in the Fixed Arch . ERIKSEN. 1955 . 27 pp . 
4s. ; b y POSI 4s. Bd . ( $1 '00. ) 

Design of Non-Planar Roofs. T ERRI NGTON and 
TURNER . 1964 . 108 pp . ISs.; by pos t 16s. (53 '75. ) 

Arch Ribs for Reinforced Concrete Roofs . 
TERRINGTON. 1956. 28 pp. 4s.; by pos t 4s. 8d . 
( $1'00. ) 

Design of Pyramid Roofs. TERRI NGTON. J 956. 
20 pp. 4s.: by pos t 4s. Bd. ( $1 ·00.) 

Design of Prismatic Structures. ASHDOWN . 1958. 
87 pp. 9s.; by post lOs. ($2 ' 10.) 

Design and Construct ion of Foundation s. 
M .' NNING. 1961. 231 p p . 21s.; by post 2Ss. 3d. 
ISo ·OO.) 

Raft Foundations: The Soil-Line Method. BAKER. 
1965. 14B pp. 15s.; by pos t 16s. ( S ~ · 7 5 . ) 

Deep Foundations and Sheet-piling. LEE. 1961. 
260 pp. 20s.; b y pos t 2 1s. 3d. ( $S ·OO.) 

Reinforced Concrete Piling and Piled Structures . 
WENTWORTH-SHEILDS, GRAY and EVANS. 1960. 
149 pp. I Bs. : b y post 19s. ( $4'00 .) 

Foundation Failures. S ZECHY. 1961. 140 pp . 20s. ; 
b y post 21s. ( $S ·OO.) 

Concrete Products and Cast Slone. C HI L 0 E . 
1961. 320 pp. I Bs.: b y pos t 19s. 9d . ( $4 ·SO .) 

Moulds for Cast Stone and Concrete Products. 
BURREN and GREGORY. Designs for garden ware. 
19S7. 96 pp. 6s.; by pos t 6s. 9d . ( $1 ·S0 .) 

Estimating and Costing Precast Concrete 
Products and Cast Stone. FIELDER . 1963. 138 
pp . 16s.; b y post 17s. ($4'00. ) 

Concrete Farm Stru ctures . PENNINGTON . 1954 
156 pp. 12s. : b y post 13s. ( $2 ·BO.) 

CONCRETE YEAR BOOK 1966 
Su amlounce mem on page v i . 

CONCRETE PUBLICATIONS LTD., 60 BUCKINGHAM GATE, LONDON, S.W . I 
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An 'ENGLISH ELECTRIC' 250 h.p. 735 r.p.m. d.c. motor driv
ing th e rotary kiln at the Rhoose Works of the Aberthaw and 
Bri stol Chann el Portland Cement Company Ltd., Glamorgan. 
A 300 h.p. motor generator set and 57 motors totalling 2,366 h.p. 
were also suppli ed under this contract. 

For industrial drives or complete electri
fication schemes for the cement indus
try, contact 

TRANSFORMERS 

SWITCHGEAR 

FUSEGEAR 

CONTROL GEAR 

MOTORS 

POWER 
GENERATION 

LARGE INDUSTRIAL MACHINES DIVISION, STAFFORD 
The Engli sh El ectri c Company Limited, English El ectri c House, Strand, London , W .C.2. 

EM.50 A 



FOR BALL AND 
TUBE MILLS 

IN HIGH 
CARBON 
OR CHROME 
STEEL 
from 

1" - 6" Diameter 

DESIGNED TO GRIND FASTER. 
LAST LONGER. NEVER BREA K. 
NEVER LOSE SHAPE. 
ALL HAND FORGED. 

ALSO FINE HAND 
FORGED TOOLS FOR 
QUARRY AND MINE . 

CENTRAL HAMMER WORKS, ACRES HILL LANE, POOLE ROAD, 
DARNALL, SHEFFIELD 9. Tel: Sheffield 49663/4 Grams: 49663/ 4 

PRESSURE PIPES 

DOWN PIPES 

CORRUGATED 

AND FLAT 

SHEETS 

~ 
~ 

Production, delivery, 
service and (if required) 
finance for complete 
installation., laree or Imall . 

Installations completes pour la 
rabricatio n des tuyaux haute et 
bane press ion et des plaques 
planes et ondulees en amiante~ 
ciment. 
Production,livraison , service et 
( si desire) financement des 
installations completes ,rln des 
ou petites. 

AGENTS REQUIRED 

ASBESTOS CEMENT ENGINEERING CO . 
AEULESTRASSE 771, VADUZ - LIECHTENSTEIN 
Swiu.rland . P.O. Box 14,722. 

FOR ALL BAGS 
AND SACKS· ANY 
MATERIAL· ANY SIZE 
TPE portable stitching machines 
TPE static stitching machines 
TPE high-speed heat sealers for 

plastiC bags 
TPE automatic sack lifters 

FREE DEMONSTRATIONS 
of these and TPE's many other 
profit-earners 

Write today for details 

THE THAMES PACKAGING 
EQUIPMENT CO. 

Dept. CLM, 28 City Rd., London, E .C.l, 
England. Tel: MONarch 7387 /8. 
Grams: Pakitup London E.C.l. 

(Props: The Thames Sack & Bag Co. Ltd.) 
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Book Reviews. 
Analytical Techniques for Hydraulic Cements and Concrete. (Philad elphia: 
,\ .5.T. \l. 1966. Price S.P5 .) 

Ti ll S boo k wa, rccent ly publi shed :1S documcnt STP 395 by the American Society 
for T es t ing anrl \1 :1t cria ls. Tn one hund red page's, it co vers Illo re or less thoroughly, 
the l·o l1lpk., slIhj ect ()f ana h 's ing ('(' ment and co ncrl't e, a nd in (, llId es the ana lyt ical 
processes ncn';.;sary tll s()h'e m,ln y of th e pro hlems created by innovat ions in 
the cement and concrete indu stri es. Th e trenel in th ese indu str ies is to mod ify 
Portland ce mcnt by in corporating matcria b th a t, wIl en int ergrounel in \'e ry sma ll 
amount s with t he cement c li nker. assis t in the grind ing opera t ion or impro\'e 
th e storage Fropert ies o f th e cement. Other mat erial s, when aelel ed in \'ery sma ll 
quantiti es to th e concrete dming mi" in g, impn)\'e some o f t he propert ies o f the 
concret e. It has, therefo re, Iwcome necessary to dC\'elo p mean s of ident ify ing 
anel det crmining the a mounts o f the ma t eria ls aeld ed to cement or concrete and 
of study ing th e physica l cha racte ri st ics of hardened con crcte con ta in ing ad
mi"tures. T he analy ti ca l pr()cesses, whi ch arc desc rihed in detai l, pro\' ide the 
mea ns o f dl'l ermining the n a ture o f th c min crab and of the organic materials in 
ccmcnt , o f rC\'ca ling the proper ti es () f hydra ted-ccment pas tc, and of dctermi ning 
th c causes o f fa il urcs of hydrated -cemcnt p:1 ste to perform sat isfac torily . 

Mikroskopie des Zementlinkers, 
Pri ce 54 ]) \\. ) 

(Dusseldorf: Bcton-Verlag GmbH. 1966 . 

TilE fcat ure of this hook o f se \'enty-s i" large p ages is t hc co llect ion of so me 
151 clea r photographi c ill ustrat ions o f sect ions of cement cl in kers as viewed 
under t he mi croscopc. T he illll strat ions and acco mpanying te"t , which is ent irely 
in German , is based on thc wo rk o f se \'e ra l German inves t igators includ ing 
F. Gi llc, 1. Drcizler , I ~ . Grad e, H . I~ram er and E. \ '\·oermann. T he specific 
magnification (mainly aruund TO OO) of the sections is stat ed under each of th e 
photographs wh ich makc ujl th is" picture atlas." T hi s is a boo k that shoul d 
he fOllnd to he II sefll l not on ly in a ccment c()mpa ny's resea rch departm ent , hut 
as all c:\ l'c ll cnt \' isll a l s()urcc o f inform a tion fo r students of cement chemistry. 

Crushing a n d Screening Pla nt for British Cem ent Works. 

AT thc works at Clit hl'l'ol', Lancashire, o f H ibblcsd ,t\c Ce ment Ltd. , a new p la nt is 
bc iJlg il. sta lled to deal \\'ith the d ifficult l imestone conta ining shale and sticky 
bOLilcle r clay . The ('qu ipmcnt \\'i ll inc lude , l Pcnn sy lvania re \C' rsible impactor aJlCI 
four l-fc\\'itt -Hobi ns " E liptl'x " hori zo nta l sc reens. A fced 01 m inu s 8-in . limestone 
\\'ill \)[' p assed a t the ra te o f 700 tons per hour te the two prima ry double-eleck 
sc reens which \\' ill be 8 ft. widc and 1U ft. long . These will remove t hc min us 
l oin. matcr ia l, the remaindc r being passed a long conveyors to a 150-ton surge b in. 
A 'variable-spced a pron-fccd('\' 78-in. wide , insta lled below the surge bin will feed 
the impac to r which is designed to reduce the m inu s 8-in. p lus i -in. li mestone down 
to a nomin a l l -in. produc t at a rate 01 up to 600 tons pcr hour. The crushing p lant 
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is designed to opera te in closell-circuit with two second ary double-deck sc ree ll s 
a lso 8 ft. wide and 16 ft. long which handle the re-crushed stone. The pa irsof primary 
and second ary screens have top decks arranged for sca lp in g purposes only . Another 
78-in. variable-speed apron-feeder and another impac tOr arc a lso to be in stalled as 
stand-by equipment. Attention has been paid to the design o f the surge bin and 
chutes in order to minimise the adve rse e ffect of the adhering clay, and for thi s 
reason the lower decks of the screens arc to be equipped with elec tric mesh hea ting. 

Two similar double-deck " E liptex .. hori zonta l screcns a n ' to be insta lled at thl' 
works of the Ketton Portland Cement Co ., Ltd ., nca r Stamford , Lin co ln shire. 
These machines will be arranged in se ries and arc designed to se para te minus 
i -in . limestone a t a ra te of 700 tons per hour. 

The equipment described in the forego in g is bein g suppli l'd by Frase r & Chal 
mers Division o f G.E.C. (P rocess Engin el' rin g) Ltd. Messrs. Thos . \\' . Ward Ltd ., 
arc in sta lling the plant. 

Two of the la rgest primary impact b re3 kers in tIll' world an' ( 0 bl' supplicd by 
Sheepbridge E ngineering Ltd. (a membl' r o f the Shee pbridgc Engin eerin g Group) to 
Messrs. Thos. W. Ward Ltd., for in sta lla tion in the two ccment work s mentioned 
in the forego ing. E dch crusher is a 6o-in . by 72-i,1 . Sheepbridgl'- I< enn cdy dOUDle , 
rotor cuber impact breaker and weighs roo tons; each is dril en by two 300-h.]1. 
motors. The machines wi ll reduce 40- i,1. cube qua rri l'd limestunc and shale tu a 
5-in . p roduct at the ra te of a bout 700 tons ]X' r hOllr. 

MISCELLANEOUS ADVERTISEMENTS 

SCALE OF CHARGES 
FOR 

MISCELLANEOUS 
ADVERTISEMENTS 

55. per line (average seven 
words per line) . 

For use 01 Box Number, a llow 
two lines. 

Minim um £1 for not more 
than four lines . 

DISPLAYED ADVERTISEMENTS 
455. per sinil le column inch . 

Advertisements must reach this journal a t 60 
Buckingham Gate, London, S. W.1. by the 1st 

of the month of pubUcatlon. 

FOR SALE 

" CONCRETE SERIES " 

BOOKS ON CONCRETE 
AND ALLIED SUBJECTS 

For complete list of books 

see page 56 . 

CONCRETE PUBLICATIONS, Ltd. 

60 Buckingham Gate, London , S.W.1 
MOISTURE TESTI NG. The " SPEEDY" 
Moisture Tester. The proven way of accurately 
measuring the moisture content in cement , lime, 
gravel , etc . N on-electric . Portable. Tests take only I 
3 minutes. Over 30,000 now i n use. Full details of 
" SPEEDY"from THOMAS ASHWORTH & CO. 
LTD ., CG6, Sycamore Avenue, Burnley, Lanes . '-________________ .J 



Fired Dolomite 
for Rotary Gement Kiln lining 

IMPORTANT FEATURES OF GR 341 FIRED DOLOMITE 

• Chemical ly resistant to Portland cemen t. 

• Have a natural tendency to pick up and maintai n a protective clinker coat in g 
in the clinkering zone. 

• Resist clinker ring formation in th e cooler sections of th e kiln. 

• Excellent volume stability. 

• Low therma l conductivity. 

• High resi stan ce to therma l shock. 

• Resistant to hydration . 

80 
60 

Full particulars from: 

1 ) \ <.; 1-: ~ \. 

GENERAL REFRACTORIES LTD 
The G. R. GROUP 

/D/ E)I~')lJhmg 

ill Re(rdctoncs 

507 

GENEFAX HOUSE · SHEFFIELD 10 . TEL: SHEFFIELD 3111 3 

P rilltc'(! ill Grf';ll B ritain h.\' CO:\N\\'\t l PRt"SS. Paris Ga r c\f'n. Si:unfo l'd S lf{'ft. London, S E l 
Pubhshr(\ b\' CONCIn:Tf PI1lIt I<"TlONS. L TII. 1)0. Buck i ngha m Gatt'. London . S W I , ElHd an d 



PLANET HUNWICKALITE 
a conlplete range of lining blocks for cement & !irne kilns 

send for full details of these grades 
HUNWICK magnesite-chrome .. 
ALITE l}igh alumina 
PLANET abrasion resistant 
PRICE·PEARSON (SALES) LIMITED STOU RBRID GE WORes. 
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