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REFRACTORIES OF THE FUTURE 
Steetl ey 's rotary kiln linin gs incorp orate un ique experience in d~sign ·. 
manufactu re and applicatio n- the result of 25 yea rs' operati on of hig h 
temperature kil ns produ ci ng BR IT MAG Mag l18sla. 1J Modern ~anufact 
uri ng meth ods coup led w ith Steetlcy 's 'l'g!l qr&de raw :na:er:a!s ensu re 
produ cts of consistent quality. permlttlllg the most effective planned 
maintenan ce. r:::; Stee tley's Me (magnesite -chrome) bricks are recom 
mended fo ' burnin g zone Ilnlnqs and PXA (forsterite - chrome ) bricks 
for transi tio ll zones . Stee:ley M chrome - frep. :JrI ~ ks are avai lab le fv r 
special white cement prod ucti o·l . 
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TH EED 
F 

ENT! 
WHY NOT CHANGE 

TO 

OR 

the hollow grinding body which revolutionised cement 
grinding 35 years ago and has still not been surpassed? 

the very best in solid cylindrical media? 

BOTH THESE TYPES WERE DESIGNED FOR 
FINE GRINDING AND HAVE PROVED THEIR 
SUPERIORITY TIME AND TIME AGAIN 

WHY NOT CHANGE ONE FINISHING CHAMBER NOW 

and compare the results for one year with any other grinding media? 

H ELI P E &S OUCfSTfR 

HELIPEBS LTD, PREMIER WORKS, GLOUCESTER 

Telephone: Gloucester 24051 Telegrams: Holpebs Gloucester 
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FULLER 

AIRMERGE 
SYSTEM 
The intimate mixing and blending of dry 
powdered materials* to a perfect state of 
homogenization can be achieved by the F ull er 
AIRMERGE System with unparalleled 
econom y in k.w.h. per ton of blended product. 
Whether batch o r continuous blending is 
required, no other known process does an 
equal job. 
Thorough homogenization is the result even 
with materia l of differing density and fineness. 
For colour blending too, the AIRMERGE 
System is equally successfu l. Complete 
sys tems can be supplied for batch blending of 
I to 1,000 tons . 

• Fuller AIRMERGE ·~ Sys te ms have bee l/ 
supplied f or fhe blendillg of Porr/all d C ement , 
cemenT raw ma teria ls, pulveri::ed coal, 
power station fly ash, ca lcined clay , oil well 
cement et c. 

gllllllllllllllllllllllllllllllllllllll ll llllllllllllllllllllllllllllil1I111111~ 

FULLER PLANT also includes Fuller-
Kinyo n and F-H Airslide* Conveying 
Systems, Rotary Valves and Feeders, = 

- Grate Coolers, Material Level Indicators, 
Fluidized Bed Dryers, etc. 

·U.K. Reg. T .M. 

;'11111111111111111111111111111111111111111111111111111111111111111111111nllll~ 

CONSTANTIN (ENGINEERS) LTD 
123 VICTORIA ST. LONDON S.W.I 
Telephone : TATe Gallery 0637 Telex ; 24976 

S ale U .K. IicellSees of Fuller Co m/J ail)" Ca tasauqua, 
Po ., U. S.A. f or manufactu re and sa le of Fuller equipment 

Soc. E. CONSTANTIN 
105 rue Lafayette Paris Xe France 
CONSTANTIN ESPANOLA S.A. 

Av. Sancho el Sab io 28-4' San Sebastian Spa in 

ABOVE : 
350 ton blending silo supplied and illstalled 
at the Northfleel, K ent, Factory of Ly tag Ltd. 
fo r tiIe blending of powe r station fly ash. 
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, 
WEVE 

" 

MOVED 

88&'c~B 
OUR CAPACITV 

PRESSURE PIPES 

DOWN PIPES 

CORRUGATED 

AND FLAT 

SHEETS 

••. Production. delivery, 
service and (if required) 
finance for complet. 
installations, larae or small. 

Installat ions complf:tes pour la 
fabrication des tuyaux haute et 
basse pression et des plaques 
planes et ondulees en amiante
ciment. 
Production,livraison, se rv ice et 
(si desire) finaneement des 
installations completes ,randes 
ou petites, 

AGENTS REQUIRED 

ASBESTOS CEMENT ENGINEERING CO. 
AEULESTRASSE 771, VADUZ - LIECHTENSTEIN 
Switzerland . P.O . Box 3",722 . 

& 

For producin& our famous Hand Forced 
Steel Grindine Balls from I in . to 6 in. dia. 

in Hi,h Carbon/Han,anese or CarbonI 

Chrome Sheffield Steels. Hand Forced 

Hammers for all trades. Quarry and 

Mini", Tools. 

F. J. BRINDLEY & SONS (Sheffield) LTD. 
CENTRAL HAMMER WORKS 

ACRES HILL LANE. POOLE ROAD, 
DARNALL, SHEFFIELD 9 

Telephone : 49663-4 Teleerams : 4966]-4 

"CONCRETE SERIES" 

BOOKS ON CONCRETE 
AND ALLIED SUBJECTS 

For complete li s t of books 

send a postcard t o 

CONCRETE PUBLICATIONS, Ltd. 

60 Buckingham Gate, London, S.W.I 
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32 YEARS 
EXPERIENCE 
OF ELECTROSTATIC 
PRECIPITATION 

1st. 

606th. 

Sturtevant experience in electrostatic 
precipitation ranges not only over 
many years but also over many in
dustries. It includes applications for 
the treatment of dust-laden effluent 
gases in cement works, chemical 
plants, metallurgical works, and 
power stations, and for the recovery of 
valuabl e materials from stack gases . 
Take advantage of this vast ex
perience. 

THE FIRST Sturtevant Precipitator was installed in a cement 
works in 1933 and is st ill operating. Volum e of gas han dled : 
120,000 c .f.m. D es igned effi c iency: 95% . 

THE SIX HUNDRED AND SIXTH w il l be built at Rugeley '8' 
Power Station. It will be one of 6 to c lean flue gases from 2 boiler 
units. Volum e of gas to be treat ed 1,415 ,000 c.f.m. per boiler unit . 
Guaranteed efficiency 99 .3% 

Amongst th e 606 are two prec ipitators being installed 
in a W arwickshire cement w orks , eac h of which will 
c lean 106,500 c.f.m . of kiln fl ue gas. 

CONSULT 

STURTEVANT 
STURTEVANT ENGINEERING CO., LTD. , STURTEVANT HOUSE , HIGHGATE HILL, 

LONDON , N .1 9 T elephone: ARChway 0233. 

B ranches at: MANCH ESTER ( D en t on 3965) BIRM INGHAM (Sh eldon 5181 ) GLASGOW (City 7867) 
NEWCASTLE ( Newcastle 81 325 1) LEEDS ( L eeds 28491 ) 
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THE EIGHT SPOUT 

GIVES OUTPUTS OF 

1,800-2,000 BAGS/HOUR 

WITH ONLY ONE OPERATOR 

U.K. Representatives :-

PAGE vii 

CONTINENTAL ENGINEERING CO. LTD., London Road, Ascot, Berks. 

Tel. No: Winkfield Row lOl l 
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KLOCKNER-HUMBOLDT-DEUTZ AG . KOLN 
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WERK HUMBOLDT Telefon: 8971 FS: 08873410 

HUMBOlDT 

Air-swept 
Mills 

Oversize 
Recycling Mills 

Compound 
Mills 

Ask for leaflets 
and engineering advice 

Telephone: 8971 
Telex: 08873410 

PAGE ix 
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4 flame as !amlH8fJ 
a~ comBllf if§el/ 

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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A Pioneer of the Cement Industry. * 
WILLIAM ASPDIN IN THE SOUTH OF ENGLAND 

CONTRIBUTED BY MAJOR A. J. FRANCIS 

WILLIAM A SPDlN was born at Leeds in 1815, the second son of Joseph Aspdill, 
bricklayer , who gave the name " Portland" to the cement he patented in 1824. 
It is evident that as soon as he was of an age to do so William joined his father's 
firm, Messrs . Aspdin & Beverley of Wakefield, Patent Portland Cement Manu
facturers. The Aspdin family had been established in Leeds for over a hundred 
years. So too had the family of Maude, an old Yorkshire family related to the Earls 
of Hawarden . Edmund Maude and his eldest son William were wealthy merchants, 
William Maude becoming a Leeds magistrate and Deputy Lieutenant for the West 
Riding. 

-Edmund Maude's second son was J ohn Milthorp Maude, who went to London 
as a young man and married there. He became a shipping and insurance broker 
and \·v:as for many years Secretary to the Mexican Mining Company. Joseph 
Aspdin and his son Willi am no doubt had business connections with the Maude 
family in Leeds and it was to them they turned after making a decision to enter the 
London market with Portland cement. It was then arranged that Willi am Aspdin 
should come to London and that J. M. Maude should form a company for manu
facturing and selling Aspdin's Portland cement in the London region ~ J. M. Maude 
himself was then aged about 65 and it was no doubt also arranged that before 
long he would be succeeded by his two sons, Edmund and George. 

William Aspdin moved with his wife to Rotherhithe in 1843, as is confirmed 
by the fact that their eldest daughter, Caroline, was born at Rotherhithe in this 
year. In the same year, J. M. Maude, Son & Co., issued a circular announcing the 

* This article is another in the series based on Major Francis's research into the 
activities of the pioneers of the cement industry in the United Kingdom. Previous. 
articles were published in this journal for March and November 1964. 

B 
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commencement of tradi11g, "having made arrangements with the son of the patentee 
for the purp9se of carrying on the manufacture of this valuable cement. " They 
emphasised that the cement was of similar colour to Portland stone, an important 
poin t at that period since Roman cement, which was t hen in general use , was of a 
dark brown colour and needed painting when applied as a stucco to buildings. 
I t is of interest to quote the fin al paragraph of the circular on the subject of prices: 
" It is manufactured of t wo qualities and sold in casks of five bushels each weighing 
about 4! cwts. (Note: I bushel = 2,218 cu. ins.); No . I at 3s. per bushel and 20S. 

per cask and NO . 2 at 2S . 3d. per bushel and I6s. 3d. per cask. 4S. 6d. each allowed 
on t he casks if returned in good condit ion." 

In October 1843, Messrs. Grissell & Peto, the well-known building contractors in 
London, carried out t est s of Maude's Portland cement in comparison with Roman 
cement at their premises near the Houses of Parliament . These were of the simple 
brick-beam type of specimens popular at this period , but are of importance since 
they are the earliest known official t ests of Portland cement . The price of Roman 
cement was then I S. 4d. per bushel and after the test s it was concluded that 
Portland cement with three parts of sand had more than double the strength of 
Roman cement with one part of sand and that, with Portland cement at 2S . 3d. 
a bushel, there was a saving in costs of I t d. to 2d. per bushel owing to the increased 
sand carried by the Portland cement . 

Some two years later it became possible for the Company t o rent land at 
Northfieet , to where the works was subsequently moved. Some or all of this land 
may well have been previously in the occupation of Messrs. P arker & Wyatt, the 
introducers of Roman cement some fifty years earlier.t The Company was then 
re-organised under the name of Maude, Jones & Aspdin , the directors being 
Edmund Maude, George Maude, William Henry J ones and William Aspdin . 
J. M. Maude retired and it is probable that he then went abroad and died there. 

However, the partnership of Maude, Jones & Aspdin only lasted a bare twelve 
months and on J anuary I , 1848, it was announced that their works had been 
purchased by Mr. Robins and Mr. Aspdin trading as Robins, Aspdin & Co. Why 
the:Maude family relinquished their interest in cement so suddenly is not known. 
Little has been known up to the present about Mr. Robins. He was in fact a 
London solicitor and had already reached the age of 66 when meeting Aspdin. 
He had also been practising in London for some 45 years and he was now apparently 
prepared to give up his professon at such a late age in order to manufacture cement . 
This seems all the more surprising when it is known that he had no. descendants 
to whom to hand on the business . His only son , Tugwell, had been destined for a 
legal career like his father and had shown great promise; but he died at the age of 
twenty-six. 

During 1848, Messrs. J. B. White & Sons of Millbank, London , which firm 
had discovered the secret of making Portland cement some three years earlier, 
published in the t echnical press the results of some pubEc experiments with their 

t See this journa l for November , 1964. 
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Fig. l.- An Early Concrete House: Aspdin's Home in Kent . 

material. Aspdin took immediate umbrage a t this and forthwith issued a st at e
ment disputing their right to use the name Portland. He also claimed that hi s 
father introduced Portland cement in ISI3 although he did not patent it until I S24 
and announced that a further series of public t ests of his materi al would be held 
a t his firm's offices at Great Scotland Yard, London, in September of I S4S. A 
original description of these t ests with illustrations is reproduced in Fig. 2 on 
pages 46 and 47. 

At the Great Exhibition held in London in I SS1, Messrs. Robins, Aspdin & 
Co. , exhibited their cement in common with other leading manufacturers. The 
report of the Exhibition mentions that they exhibited " a gigantic slab of Portland 
cement measuring 20 ft . by 12 ft. by 10 ins. thick and weighing IS tons; numerous 
blocks of cement and concrete proved to various pressures up to 154 tons ; of bricks 
cemented together so as to give a pressure of 3 tons on the first brick and several 
other illustrations." They were awarded a P rize Medal. 

In spite of the success of the Exhibition , the partnership of Robins and Aspdin 
was evidently not flouri shing because in November of the same year came the 
announcemem that the partnership had been di ssolved on November 7 by judicial 
decree. At the same time it had apparently been necessary to obtain an injunction 
restraining Aspdin from removing or interfering with the assets of the partnership. 

So ended in failure eight years of cement production in the South of England , 
by Willi am Aspdin . The reasons for his failure are not yet clear , but a corres
pondent writing t o " The Builder" in I SSO, although obviously very inaccurate , 
throws some light on the matter. An extract from his letter reads: " In the recent 
papers on Portland cement in your journal there is no mention of Mr. William 
Aspdin , the inventor. His career being a sad one, it may not be inopportune to 
st at e what little we know. His confidence in his invention was great--so great that 
it caused hi s ruin . Before the material had become properly understood , he launched 
out by renting several acres of land near Gravesend and commenced building 
Portland Hall in such an elaborate and artistic manner as t o require some £40,000 
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EXPERIMENTS ON CEMENT. 
A goo(l deal of nttention has recently been airecte(l to the merits 

of a. cement called " ·Portlnnd" cement, manufacture(l by Messrs. 
Asjlden and Robins, of Northtleet; and 011 Monday, the 18th ult., 
n numerous hody of architects, builders. &c., assembled . at the 
town }lremises of thcse gentlemen, in Great Scotland-yard, to 
witness n ntfmhcr of experiments with the cement, both alone 
and in combination with sand, in different prollortions; the follow
ing are some of the trials made :~ 

Best Siock Bricks Cemented against the Wall. 
Experiment 1.-17 stock bricks were cemented together wi~h 

' romnll cement (all cement) and projected before the face of a wall, 
as fig. 1. They broke down with 11b. placed on the end. 

l UJ.1LLWJ II1I [U 
.:j 

Fig. 1. 

Expel'iment 2.-11 stock hricks, cemented .together wh', ·lld. 
nnd 1 rom~n cement, hroke down with 11h. placed on the en';. 

Ercpcrinwllt 3.-38 hricks, cemented with neat, patent: porUt:)ld 
cemcnt, broke down with 141b. place(1 on the end. . 

E:rpCl'imcnt 4-.-30 bricks, cemented together ,vith 1· portland 
cement amI 1 snnd, hroke down with 151b. nt end. 

.E.rpcrimcnt 5.-22 bricks ' cemented togethcr with 1 portland 
cement and 2. sand, hroke down "'ith 1681b. at end, 
. Experiment 6.-25 bricks, with 1 portland cement and 4. sand, 
broke down with 56 lb •. at end •. 

E..p~};iIllWI 7.-\16 hl'ir.lc~, ,.ith 1 llortlanel comr.nt nntI Ii Mmi, 
l.roke down with 7·f·]b. nt cnd. 

E.rpcrilJlr.nt 8.-140 hrirkR, all portland cement with n wheel of 
9 cwt. in the c~ntrc, broke down with 171h. at en:l. 

E.rpcrimr.nt 9.-16 hricb, cementc(] togcther with 1 portlan(l 
rement nnd 1 Rnnel, anll slIspcneleel at both cnds, broke down with 
15 cwt. placed in 1\ scale 6us]lcndc(1 on the centre. (See fig. 2). 

I . I 
----- 2 6 ------~ 

[ lfTTTTTTl II II I I1 I11 ~ 

L 
-, 

Fig. 2. 

E.rpcrimcllt 10.-A block of l'ortlanfl stone, 2 ft. 1 t in. long, 
and 9 by 9 inches, broke with 1\ weight of 38 cwt. (See fig. 3.) 

Nole.-A block, cemented with rOlllan cemeot would Dot bear the 
weighl of tue sloDe, in a similar posilion. ' 

MAY 1965 

Fig . 2. 
Part 1. 

(Continued on 
facing page .) 
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Fig . 2: 
Part II. 

(Continued fron! 
facing page.) 
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FIg. a. 

Trials in a Hydraulic ·Pre8t. 
Experiment ll.-A block, all portlancl cement, 18 inches high 

lind 9 X 9 inche~, bore a pressure equal to 1084 tOllS on the square 
foot. • 

Expt. 12.-A mixture, I sand and 1 cement, ... 80 tons sq. foot • 
. Expt. 13.-A mixture, 4. " 1 ." ..• 80 " " 
E:rpt. a.-:-A mixture, 1" " ... . H~" " 
Experiment 15.-A block, all roman cement, broke at 2~i tons. 
Experiment 16.-A mixture, 4. parts 'sand and I roman cement, 

would not bear any pressure. 
Experiment 11.-A block of portland stone, 14 in. X 1 in., b~oke 

up at 23 cwt. 
Eiperimcllt 18.-A block of the portiaud cement, the same 

dimensions; broke with 18 tons. 

to bring it to completion. When the structure was rather more than a third up 
he had to stop, and he sold off at so great a sacrifice that he left the country and 
died abroad ." 

As is well-known, Aspdin on leaving Northfleet went to Gateshead-on-Tyne 
where he began yet another partnership, trading as Aspdin, Ord & Co. This final 
venture began in late r852 but fai led in r856. Wi lliam Aspdin then migrated to 
Germany and afterwards died there. During much of his time in Kent, Aspdin 
lived at Grove House, Northfleet . This house though derelict is still standing and 
an illustration is given in Fig. 1. To the right, but not seen in the illustration, is 
the Bevan's Works of The Associated Portland Cement Manufacturers Ltd., the 
site being previously occupied by the early cement firm of Knight, Bevan & 
Sturge, which was established in Northfleet a few years after the arrival of Robins 
and Aspdin. 

Although over 70, Mr. Robins continued trading on his own as Robins & Co., 
and several years later he is mentioned in the Proceedings of the Inst itution of 
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Civil Engineers wherein are reported the results of t ests of Portland cement carried 
out by 1\1:r. J ohn Grant, engineer to the Metropolitan Board of Works. Iu 1865, 
on reaching the age of 83, Robins decided to convert his business into a limited 
company. Robins & Co. Ltd., was formed with a share capital of £100,000, the 
greater part being subscribed by a Mr. Robert Humc, a " carver and gilder " of 65 
Berners St. , London, whose nephew, R. A. Gibbons, was Mr. Robins's works
manager. Robins continued as a director but died in 1868. His company continued 
in being until 1900, when it was t aken over by The Associated Portland Cement 
Manufacturers Ltd. The land on which their works stood is still known as Robins 
Wharf. It now belongs to Shell-Mex & BP Ltd., and is used as a petrol installation. 

Conferences. 
Sixth Silicate Industry Conference. 

THE Proceedings* of the Conference on the Silicate Industry , which was 
held in Budapest in October 196r , have now been published . The contents include 
papers on, among other subjects, the effect of air humidity on lime-burning; the 
effect of grinding on the structure of crystalline substances in vestigated by differ
ential thermal analysis, refractories and non-dest ructive testing, the process and 
equilibrium phase of grinding, contributions to the theory of cement setting, the 
chromium content of cement, determination of conditions in the sintering zone 
of rotary kilns, potash balance of cement shaft -kilns with regard to potash re
covery, and the utilisation of the flue dust from rotary kilns. 

Eighth Conference on the Silicate Industry. 
The Eighth Conference on the Sircate Industry, which is organised jointly by the 
Scientific Society of the Silicate Industry and the Veszprem University, will be 
held from June 9 to 12, 1965, in Budc. pest. Particulars can be obtained from 
SILICONF, House of Engineering, Budapest, V. , Szabadsag t er 17. 

SUbject s of interest to the cement industry which are to be discussed include 
the structure of hydrated Portland cement paste and concret e, transportation of 
material and homogenisation and modern kilns. The official languages at the 
Conference are Hungarian, English, Russian and German. 

Cement Industry Conference. 
THE 1965 Technical Conference organised by the Cement Industry Committee 
of the Institute of Electrical & Electronic Engineers Inc., was held at the 
George Washington Motor Lodge, Allentown, Pennsylvania, U.S.A., on May II 
and 12, 1965. 

• " Proceedings of the sixth conference on the silicate industry. (Budapest, October, 
1961.)" Budapest Publishing H ouse of the Hungarian Academy of Scienc ;s. 1963. 
h English. 469 pages. Price 12 dollars .) 
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Anhydrite Cement in Hot Climates. 
BY M. TENNY AND M. BEN-YAIR* 

ANHYDRITE gypsum (CaSO 4) is an anhydrous mineral by n.aturc a:ld 1-.0 

calcination is needed for its industrial application. If the anhydrite is ground 
to a fine powder together with a catalyser and then water added, it will bind two 
molecules of water and form gypsum dihydrate (CaSO 4.2H 20). The gypsum 
hardens physically while binding the water, and this explains why anhydrite 
has the binding qualities of a cement. Anhydrite cement has been used success
fully to replace Portland cement in Asiatic Russia, and Germany. Its main 
advantage is that its production is much cheaper than the production of Portland 
cement since it does not need h igh temperatures for its production nor expensive 
mechanical grinding of the hard clinker. The mechanical strength of anhydrite
cemen t mortars is sufficien t for the production of building blocks for walls where 
high strengths are not required. 

The water binding in anhyc~rite decreases with the rise of tem perature. At 
tempera tures above 42 deg. c., no water binding takes place . This phenomenon, 
which is no obstacle to its use in cold climates, could prevent its use in the hot 
and dry climates such as that of the Negev region in I srael where anhydrite is 
found. The chemica l composition of anhydrites obtained from this region are 
given in Table 1. The mineralogical composition of anhydrite gypsum is 92.8 
per cent. of CaSO 4 and that of gypsum dihydrite is 3·R per cent. of CaSO 4.zH 20. 

The influence of the rise of temperature on the strength development of 
builcling elements made from anhydrite cement has been investigated in the 
laboratory of the Standards Institution of Israel. The temp=rature beyond which 
it is no longer technically prac tical to produce the anhydrite-cement mortars was 
determined. It was found that, a fter the anhydrite cement had bound water and 
set, high temperatures do not diminish its strength. On the basis of the results 
obtained, a method was developed for the production of building elements from 
anhydrite cement in hot climates. The method is based on the principle of 
producing and curing the mortar at maximum humidity. 

Investigation of Various Catalysers at Different Temperatures. 
There is a basic difference between gypsum hem i-hydrate and anhydrite 

gypsum. The former binds rapidly with water to form gypsum dihydrate at all 

TABLE I.-CHEMICAL COMPOSITION OF ANHYDRITE FROM THE NEGEY, I SRAEL 

,.---- Per cent:-.--' 
Free water (dried at 50°C) 0'4 

1--------------------1--------------------
Combined water (dried at 230°C) HoO 

50 3 
CaO 
MgO 
R 20 3 
Si02 
CI 
CO2 

*The authors are attached to the Standards Institution of Israel. 
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normal temperatures (for example in the range of I deg. to 50 deg. C.). This 
means that hot dry climatic conditions do not impair the binding of gypsum 
hem i-hydrate. The rapidity of binding of the anhydrite, on the other hand, is 
limited and decreases with increase in temperature. 

Theoretical calculations indicat!' that at temperatures above 42 deg. c., water 
does not bind at all with anhydrite. The reason for this is apparent from the 
solubi lity curves of gypsum dihydrate and anhydrite. Up to the limiting tem
perature, the solubility of anhydrite is higher than that of gypsum, but above 
this temperature the solubility of gypsum is higher. Therefore at temperatures 
above the limiting temperature, all the dissolved anhydrite will settle out again 
as anhydrite, and not as gypsum dihydrate (Fig. I). 

In connection with these technical limitations, which result in a lowering 
of the strength of mortar mixtures of anhydrite cement with increase in tempera
ture, an experiment was performed to test the reduction in strength at various 
temperatures, in order to determine the limiting temperature above which it is 
impossible to produce anhydrite-cement mixtures of satisfactory strength. This 
experiment is of practical importance in regions where the temperature remains 
between say 30 and 40 deg. C. during the summer. 

It was determined from previous work(l), that at optimum conditions of 
maximum relative humidity and a suitable temperature of IS <leg. C, there are 
noticeable differences in the action of various catalysers and the strengths of 

(l)M. Tenn y and M. Ben-Yair: " Technological Studies on Anh ydrite Cement from the 
Negev", 1962. (In H ebrew). 

c 
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mortars obt ~lined as a ;esult of their use . As the conditions become more severe, 
the im portance of the catalysers increases . 

For this test , two of the best catalysers known from experience were chosen, 
namely potassium sulphate, and a mixture of potassium sulphate and zinc sul
phate. The tests were made at various temperatures, namely 15 deg. , 2-1- deg., 
35 deg-. and 45 deg. C. Mortar mixtures were prepared in the ratio of I. : 3 : 0'-1- of 
anhydri te : sand: water; the mixtures were of moist consistency such as p=rmitted 
immediate dismantling of the moulds, that is about 10 per cent. of water to tot al 
mixture. The specimen cubes were stored in sealed drums which contained a 
glass of water to provide a fixed maxim um humidity. 

The samples were tested for compressive strength a fter seven and twenty-eight 
days, and were dried in an oven at 50 deg. C. for two days before being tested . 

The results of the tests are given in 'Fable .II, from which the following con
clusions TlIay be drawn. 
a.- There is a great ad vantage towards achieving optimum strength in tIle use 
of mixed catalysers, as against cata lysers which contain only a single sulphate. 
b.- At 35 deg. C., a reasonable strength is obtained by the addition of a mixed 
catalyser. On the other hand , the strength obtained when using a single cata lyser 
is 50 per cent. below that specified in the Germ an Standard for anhydrite cement 
(D.I.N. -1-208 ). 
c.- At -1-5 deg. c., a low strength is obtained by the addition o f two types of 
cata lysers. From this it may be deduced that there is a certa in temperature at 
which the binding of water falls orr steeply , irre~pective of the efficiency of the 
catalysers. 
d.--- Provideu that cement-anh yurit e prouucts are stored for a few days after their 
preparat ion in humidifleu chambers (at a relative humidity of 99 per cen!. ), 
tIlCre is a chance of reaching optimum strength even a t temperatures of 30 ueg. to 
35 deg. C. 

However, it is still doubtful whether also at temperatures above 35 deg. c., 
auequate compressive strengths will be obtained by preliminary storage at 
maximum humidity. 

The Development of the Stren~th of Anhydrite-cement Mortar with 
Time under Various Climatic Conditions. 

The test samples were stored for one year under various climatic conditions. 
The influence of two important factors on the strength of anhydrite-cement 
mortar was tested, the first being time, and the second climate. The effects of 
a temperate and humid climate and a hot dry climate were compared . 

Samples were prepared for testing the specific strengths in compression and 
in bending. The specimens were 7-cm. Cli bes and -t X -1- X 16-cm. prisms and 
briquettes. The mixtures were of wet consistency , but permitting immedia te 
de-moulding, with a ra tio of I : 3 of anh yd rite : sand, and a rat io of water to 
anhydrite of C' -1- by weight. During the preparation of the samples, the prevailing 
temperature was 25 deg. C. and the rela tive humidity 70 to 85 per cent . 
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The specimens were stored for the first three days in a humidified chamber 
(24 deg. C., 92 per cent. relative humidity) in order to prevent the water in the 
mixture from evaporating during the first days of binding; afterwards they were 
stored for an additional eleven days in the open in the laboratory. Half of the 
specimens were kept at the laboratory at the Standards Institution, and the 
other half were sent after two weeks to a hot dry region, where they were stored 
outdoors on tables. 

For the sake of comparison, two types of catalysers were used, namely, I per 
cent. of ammonium sulphate, and I per cent. of potassium sulphate mixed with 
I per cent. of zinc sulphate. 

Results 
From the results of the mechanical tests performed over a period of one year 

Crable IIf), it appears that combining of the suitable processing method ane! the 
selection of the best catalyser (in this case the mixed sulphates), produced an 
anhydrite-cement mortar of strength exceeding that required in the German Stan
dard (D.I.N .. p08) and resistant to the climatic conditions of the Negev. How
ever, the mixture to which ammonium sulphate was added did not develop the 
minimum strength required by the German Standard, and in time the specimens 
which were stored in the hot dry climate began partly to disintegrate and for this 
reason could not be tested. 

It appears that the compressive strength of the specimens increased mainly 
up to ninety days. The bending strength increased up to ninety days, after which 
it remained constant or decreased slightly. The tensile strength increased up to 
twenty-eight days, and then decreased. 

It became clear that, if during the curing period the cement binds with the 
optin1l1m amount of water required fur its acquiring maximum strength, then a 
subsequent higher temperature or lower humidity does not have any adverse 
effect . Good catalysers are of basic importance for achieving maximum strengths, 
and it is therefore desirable to continue the search for better catalysers which 
will enable optimum mechanical strengths to be attained at temperatures higher 
than those prevailing in the Mediterranean area or in Europe. 

Cement Production in the United Kin~dom. 
ACCU(Wll\G to statistics issued by the Ministry of Public Building and \"'·orks, 
the total production of cement in the United Kingdom for the year 19()4 was 
16,698,000 tons, which constitutes a record for the industry. The corresponding 
amount for I963 was 13,837,000 tons. Deliveries within the country amounted 
to 13,012,000 tons in 1963 and 16,544,000 tons in 196+ 
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Therma'l Insulation at Cement Works. 
THE current expansion programme of Eastwood Cement Co.'s works at Barrington, 
Cambridgeshire, has increased the productive capacity by two-thirds. A new 
rotary kiln 440 ft. long and ancillary plant have been installed. Attention has 
b::!en paid t o the thermal insulation of the plan t both as regards the effects of frost 
and the prevention of condensation. Freezing of the slurry would result in a 
stoppage in the supply and overflow pipes, while condensa tion inside the dust 
collectors, ducting and coal hoppers can cause corrosion and would also prevent 
the free flow of materi als. 

The supply and overflow pipes (Fig. I) from the slurry tank to the kiln are 
insulated with a 2-in. layer of propriet ary insulating materi al, which is covered 
with two-ply roofin g felt, secured by I-in . wire netting and painted with two coats 
of bitumen for protection from the weather. 

Insula~ion provided on the kiln smoke chamber to prevent the temperature 
falling below dew-point and causing condensation, comprises 2-in . and 3-in . slabs 
of another propriet ary insulating materi al which is covered with 20-g. aluminium 
sheeting. Similar insulation is provided on the dust collector and ancillary ducts. 
Where the ducts are outside the building, the slabs are covered with I-in . wire 
netting, a i -in . layer of a hard-setting composition and a i -in . layer of water
proofin g material (Fig. 2). The hopper for the pulverised coal, with which the 
kiln is fired, is insulated against condensation with a 3-in. layer of insulating 
materi al ret ained with wire netting covered with 2o-g. aluminium sheeting. The 
dust collector and ancillary ducting, in the cement mill building (Fig. 3) a rc 

Fig. 1. 
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LARGE CEMENT AND RAW MILLS 

OPERATING ON THE OPEN OR 
CLOSED CIRCUIT PRINCIPLE 

POLYSIUS LTD., LONDON ROAD, ASCOT, BERKS. 
Telephone : Winkfield Row 2011-5 Telecrams: Polysius. Ascot Telex: 84102 
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Fj~. 2. 

Fj~. 3 . 

insulated against condensation with z-in . and 4-in. layers of mat erial covered 
with zo-g. aluminium . 

The insulating materials were supplied by StilHc P roducts Ltd., the application 
including the cladding being carried out by I.M.C. (Thermal Insulatiom) Ltd' 
The main contractors for the Barrington development were Messrs. J ohn Laing & 
Sons Ltd. 
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Gehlenite Hydrate in Portland Cement. 
A ST U D Y conducted recently a t the Building Research Division of the U.S. A. 
National Bureau of Standards Institute of Applied Technology and involving the 
hydrothermal treatment of cement , has, it is reported *, led to the discovery of a 
hitherto unreported cryst alline corr,p Jund . The form of the cryst als is shown in 
Fig. I. 

The new compound is a gehlenite hydrate having the fc rmula zCaO.AI20 3 . 

Si0 2.H 2o' . . Inasmuch as the hydrate was formed only at temperatures hi gher than 
z50 deg.C., the compound would not be expected to b~ found in steam-cured 
concrete. F rom the X-ray diffraction pattern , it was deduced that the compound 
has a body-centred cubic st ructure, with uni t cell edge of 8.83 A. The index 
refraction is 1·628. The formula indicates a relationship to the mineral gehlenite, 
zCaO.AI20 3.Si0 2 , a fact which is of interes t because gehlenite reacts with water, 

Fig . I.- Crystals of Gehlenite Hydrate. 
(Width of illustration: 10 microns) 

* " H ydrothermal Preparation of a Gehleni te H ydra te". By E lmer T . Carlson, 
]. R esearch, N .B.S. 68A (Phys. a nd Chern.) NO. 5, (Sept. Oct. 1964). 
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Who 
would 
buy 
9 cats? 

.;..!'" 

Who In~ee;h\lould buy nine cats to last out a duration when 

c every~ niOg~'logso we:re told) has nine lives built in. 
In the sam~i!l< why-tuy six lots of liner plates when 
the experience of our customers in the cement grinding world 
proves conclusi~ely that one casting of B.F. 954 has six 

times the usefufl ife of chrome steel; this of course is only one 
example of the abrasion and corrosion resistant alloys 
compounded and developed by BRADLEY & FOSTER. Since 

then these have been put to a wide variety of uses in 
various industries and have returned histories of longevity 
hitherto unheard of. Write now for full details. If you have 

a particular application in mind, then our technical advisory 
service will also supply you with complete relevant 
potential performance figures. 

Bradley & Foster Ltd. 
SWll fY 

8G 
GROU P 

DEPT. C.L.M.2. 
DARLASTON 
STAFFORDSHIRE 
Tel: James Bridge 2353. 7 lines 
Grams: Bradley Darlaston. 
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with the STURTEVANT 

Consult 

STURTEVANT 
Engineering Co Ltd 
STURTEVANT HOUSE, HIGHGATE HILL, LONDON , N . 19 
Telephone: ARChway 0233 

MANCHESTER ( D enton 3965) BIRMINGHAM (Sh eld on 51 81 ) 
GLASGOW (City 7867) NEWCASTLE \ New castl e 8 13251 ) 
LEEDS ( L eeds 2849 1) 

lime 
hydrating 
process 
one operator 
can produce 
from 
1-16 tons 
per hour \ 
Sturtevan t supp ly a range of lim e 
hydrati ng pl a n ts for the production 
of 1-16 tons/hour- by a sin gle 
operator. And a ll the plants provide 
a m axim um yi eld of hydrate that 
more than m eet s the most stringent 
spec ificatio ns in puri ty , plasticity 
and reactivity . Low overa ll pro
duction cost is a feat ure . There's 
fu ll recovery of hydrate, and main
tenance and power consumptio n 
are minimum . T he plants are com
pact, flexibl e , dust free . Illustrated 
above are the hydrator and operat
ing platform of a plant fo r the 
production of 4 tons/ hou r-by one 
0p.~!i~ tor . 
Make use of these economic plants 
to meet your particular capacity 
r equirements. Consult Sturtevant 
Engineeri ng . 
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Fig. 2. 
Furnaces 

for 
Hydrolhermal 

Treatment. 

under hydrothermal conditions, to form a hydrogarnet, in which the ratio of CaO 
to Al 20 a is 3 : r rather than 2 : 1. At room temperature, gehlenite is practically 
inert towards water, but a compound of composition 2CaO.Alp3.5i0 2.8Hp 
(often called gehlenite hydrate) can be prepared by hydration of glasses of gehlenite 
composition as well as by other means. 

In the investigation concerned, a preparation of synthetic gehlenite was con
verted hydrothermally to the new hydrate at 260 to 650 deg.C. , but at a lower 
temperature (r82 deg.C. ) hydrogarnet was formed . Similar results were obtained 
with a specimen of natural gehlenite, but with minor differences attributed to 
impurities, such as MgO and Fe 20 j , in the natural mineral. The new gehlenite 
hydrate, 2CaO.AI 20 3.Si0 2.8H 20, react ed hydrothermally in a similar manner, 
forming the monohydrate at the higher temperatures, but in the intermediate 
range converting to a hydrogarnet. The furnaces used for the hydrothermal 
treatment are illustrated in Fig. 2. The compositions of compounds and mixtures 
subjected to hydrothermal treatment are shown in Fig. 3 in relation to the 
anhydrous system CaO.AI20 3. Si02. 

It is concluded, therefore, that on hydrothermal heating, 2CaO.AI20 3.Si0 2. 

8H 20 is first converted to a hydrogarnet , with the release of a part of the Al20 3 

and Si0 2 . Then, as the temperature is raised above 260 deg.C, the hydrogarnet 
is broken down and the oxides recombine as 2CaO.AI20 3.Si0 2.H 20. A similar 
sequence of reactions presumably occurs when gehlenite or the mixed oxides are 
used as starting materi als. Complete conversion was never attained, as even the 
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Fig. 3. Compositions of Compounds 
and Mixtures su bjected to Hydrothermal Treatment shown 
in r elation t o the anhydrous system CaO.AI 2 0 a.Si0 2 

best preparation of the new hydrate contained a small amount (perhaps 5 per eel. t ) 

of hydrogarnet. 
The new compound may be called a gehlenite hydrate on the basis of its stoichi

ometry, despite the indications that the gehlenite does not hydrate directly but 
goes through the hydrogarnet stage. 

Cement Industry in the Middle East. 
Pakistan.-Large consignments of cement are being exported from Russian 

ports in the Far East to Pakistan . Shipments in September last amounted to 
more than 10,OCO tons. The total amount of Soviet cement imported into 
Pakistan in 1963 wa~ 77,000 tons. Soviet cement was also being exported last 
year to nineteen countries including Malta and 5,5co tons to Guinea. 

India.-A complete cement-making plant is being supplied by Poland to 
India. The plant will be installed in a works near the Bhilai steel works and is 
expected to be in operation in 1966. 
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constellation of resources 
A wealth of essential skills for automation-'Eng lish Electric ' know-how 
in industrial ap p licat ions : Marconi experience in electronics: the 
wide sco pe o f Eng lish El ectric- Leo-Marconi in computers with extensive 
program ming and fie ld services-pius the manufactur ing exper ience 
o f t he English El ectric Group of Companies and its research and 
deve lopment facilities. All these resources, with many years' 
ex perience in industry, can be channelled to give you a co-ordinated 
automat ion serv ice . 
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ENGLI SH ELECT RIC AU TOMA TION LI MIT ED 

Write to: Industrial Applications & Automotion Group, 
The English Electric Compony Limited, Stafford, Engla lld. 

"ENHUSII EtE(;TRIC' 
------- -

TO SPEED THE SECOND INDU STRiAl REVOlUTIO 
AUTOMATION 

IA.3A 
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Vickers Hou:-.e. M li lLJank 

Ma~in~t~e MACHINfRY t~at ma~est~e CfMfNl t~atma~esPROGAfSS 

Vickers Cement Division make machinery that makes cement. 
World demand for Portland cement increases yearly . Vickers help 
to meetthe demand bydesign and erection of new plant and the mod
ernisation or extension of existing plant for manufacture of cement
a basic raw material of progress essential to a growing economy. 

cement-ma~in~ ~Iant 
Complete Wet or Dry Process Plants . Grinding Mills · Kilns · Ancillary Equipment 

Vickers l imited En gl n e e r l n ~ Gro up Cement Machinery DIVIsion Safes Off ice Vickers House Mili bank lower Mli lbank l ondon SWI 
(84'. 
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New Plant for Raw Material 
LIMESTOKE CIWS HI NG PLAN T.- The machine illustrated in Fir; . 1 is d 23-f1. 
diametn "Ae rofa ll " mill be in g erected a t the works of the manufacturers, 
Messrs. Ashmore, Benson, Pease & Co. , Ltd. The mill wi ll be used for th e 
crushing a nd grindin g of limes ton e for the new W(;arda le cement works o f The 
:\ ssociated Portland Cement Manufacturers Ltd. A simila r machine is to be 
suppli ed to a cement works in No rway. 

ji' ig. 1. 
Mill 
for 

Crushing 
Limestone 

at 
Weardale 
Works. 

A CHALK CI< Us HEI<. - The Pennsylvania Di xie non-clog hammermill illustrated 
in Fig. 2 was suppli ed by G.E.C. (Enginee rin g) Ltd. , and insta lled recently in 
the Melton Bottoms quarry of Messrs. G. & T. Ea rle Ltd ., a t North Ferriby. 
Yorkshire. The mac hine is required t o crush lumps of chalk , having a maximum 
size of 12-in. cube, down to 2-in. a t a rate of 200 tons per hour. This is a 
particularly heavy duty because the ma teri a l may have a high moisture content 
and contain pieces of flin~. To enable wet and sti ck y materi al to be crushed, 
the mac hine is fitt ed with a moving breaker-pla te which pulls the material down 
into the crushing zone. The chalk is obtained from the overburden of the 
deposit o f clay which is excavated for use in the cement works. The chalk 
thus removed is dumped b y a mechanica l shove l into a hopper fitted with a 
12-in. screen and di scharging into an elevator which lifts the material to a height 
of about 25 ft. to the hammermill. The hammermill is const ruct ed on the same 
p rinciple as a conventiona l swing hammermill except that it is fitted with a 
moving breaker plate to pu ll the wet and sti cky cha lk down into the crushing 
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zone . Afte r p assing t hrough t he ha mmermill , t he cha lk is tra nspo r ted 11\' 
an othe r conveyor to the main p a r t o f the works for furth er trea tment . 
A ONE-STAGE LIM ESTONE CIWS HI NG PLA NT.- In coll abo ra tion with Rug hy 

Fig. 3.- Hatnmermill at Southam Works. 



~L\Y 19().j CEMENT AND LIME jVIAN UFACT URE PAGE xvii 



P.\ ' iE xyii i CEMENT AND LIM E MANUFACT U R E ~rAY 1965 

,. ... 

cOlnplete 
electrlflcallon schelne. 

forthe 

CEMENT INDUSTRY 

POWER GENERATION 

SWITCHGEAR 

TRANSFORMERS 

FUSEGEAR 

CONTROL GEAR 

MOTORS 

F ROM PLANNING T O COMMISSIONING UNDER A S INGLE CONTRACT 

~ENGLISH ELECTRIC' 
ELECTRICAL PLANT DIVISION· STAFFoaD 

The EnaJish Electric Company Limited. English Electric House. Strand, London, W.C.2 

.... ~ 



\1 \ \ HI(j;' CEMEN T AND LIME 'I1AN lJ F ACTI RE PAGE GI 

Fi~. 4.- Grizzly Feeder at Southam Works. 

Portland Cement Co., Ltd ., a compact crushing phnt has been dcvdG'j)Cd I,y 
G.E.c. (Enginee rin g) Ltd. The plant is to be inst a lled at the works at Southam , 
vVarwickshire, where an extensive modernisa tion scheme is in progress. 

The plant (FiR. 3), which comprises of ja r-bar grizzly feeder supplyin g a 
Dyad double-rotor hammermill , has a capacit y of 300 tons per hour and is capable 
cf recC'iving 42-in . run-o f-the-quarry Iimcstone and rf d ucirg it to I ! in . in one 
pass, thus C'iimina ting the need for a secondary crushC' r. By using a jar-bar 
grizzly, the fines and graded stone a re sca lped out from the fr ed thus rd:ev;r:g 
til(' load on the hammermill. The jar-bar grizzly (Fif!,. 4) is mounted immrdiatC' ly 
bdow the hopper where it rece ivC's d ircctly the full impact of Is-ton truck-loads 
of til(' run-of-quarry stOll(' and then feeci s tlH' oversize materi a l to the crusher. 

Thc jar-bar grizzly kecier is 6 ft. wicie and 25 ft. long . It has twenty-one 
elliptica l rolls (Fig. 5) and weighs 3<) tons. If necessary , the spacing between 
the rolls a t any or a ll points along the machine can easily be changed, in multiples 
of I ill., from the b:lsic set ting o f I ~ in. The mac hine is driwn by 35-h.P ' 
IA4o-r.p.m. squirrel-cage motor direct coupled to a Hrrnan & Froudr " Ajusto-
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spede " coupling of the air-cooled stationary-field eddy-current type. A load
sensing device on the crusher controls the speed of the grizzly dri ve thereby 
automatically controlling t he rate of feed and preventing the crusher from being 
overloaded. 

The crusher is a Dyad double-rotor hammermill weighing 6r tons. The 
diameter over the tips of the swing hammers and the width of the feed opening 
are 70 in . The feed enters the crusher on the centre-line, and large pieces can 
rest on the disks while the hammers break them down and dri ve them past the 
heavy anvil and through the cages below. Any wear of the hammer can be 
compensated for by raising the adjustable cages towards t he hammer circles . 
The end-casings of the crusher are removable in one p iece to allow full access 
to the rotors. The suspension bars, upon which the hammers are swung, can be 
removed sideways through openings on the flywheels. The crusher rolls arc 
driven, through vee belts, at ·about 380 r.p .m. by means of two 3·3-kV. 300-h .P. 
g80-r.p.m. squirrel-cage motors. The reduction ratio achieved in a double-rotor 
hammermill is high. The installation shows how simple a primary crushing in
st allation can be. The advantages claimed fo r this t ype of plant include less 
civil engineering work, less weight than an equivalent gyratory machine, and 
consequently a service crane of less capacity is needed . The use of the jar-bar 
feeder saves space because it docs the combined duty of an apron feeder and a 
heavy gri zzly. 
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\Nherever you look ... 

ARE PLAYING THEIR PART 
T he past twenty years has bee n a pe r iod of 
tremendous growth in th e Building and Con
struction industri es and in th e use of concrete 
in one form or another. Parall el expa nsion in the 
Ceme nt industry - in th e demand for increased 
product ion - calls for bett er refrac tori es, greater 

assu rance of dependability. G.R. are lead ers in 
the refractori es fie ld. Contin uo us larg e sca le 
research, backed by sixty years' experience, 
makes sure that dependabi l ity is som ething you 
can count on with every product in G.R.'s va st 
refrac tori es range. 

Til e. Gen ef:u Group for t Ve rythlng 
GENERAL REFRACTORIES LTD. 
GENEFAX HOUSE. TAPTON PARK ROAD. SHEFFIELD 10 '" Refr,,' '';es REFRACTORIES 

Printed in Great Britain by CORNWALL PRESS LTD .. 1-6, Pa ris Garden. Stamford Street. London ~ -
Published by CONCUTI PUBLICA TI ONS . LTD . . 60. Buckingham Gate . l£lndon . S. W.I. England . 



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

send forfull details of these grades 
HUNWICK magnesite-chrom~ 
ALITE hi h alumina p p 

PLAN~brasion resistant -
PRICE-PEARSON (SALES) LIMITED STOURBRIDGE WORC~ 
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