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The comprehensive range of grinding media supplied by us and our unique

in practically every country of the

experience in the cement industry
a type of

world enable us to give expert advice and to supply
grinding media that vill previde the arswer to any grinding problem.
LT PHONE:GLOUCESTERS1402

i O LLOUCESTER

Pusrisuen BY ConNcrere Pusricarions Lrp., 14 Darrmourn Streer, Lonpon S.W.1.
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For Rotary Cement Kilns

-

ST E‘I N M AG c I’/u;l)y//'upllll))_r mur‘l('f 'Igll‘llu'
. s @ Billingham Division o, A
The Basic Lining for
Rotary Cement Kilns

STEIN MAG C offers

% High resistance to clinker attack.
s Forms clinker coating quickly.

%k High retention of coating during
kiln shut-downs.

%k Excellent for oil firing.

Ouir long-standing experi=
ence with Cement Kiln

Refractories is available to

Irom our range of High Alumina bricks and ¥icebricks we canvalso snoply
the correct type of Refractory to suit all.zemes in Rotary Cement Kilas. all users on request.
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® as the solution to your hot dust
problems

@ avital new weapon in industry’s
fight against hot corrosive dust
and fumes

® broad temperature operation up
to 600 deg. F. is permissible with
siliconised fibre-glass cloth

@ no creasing or fatigue to bags

@ no moving parts or hazards to
personnel

Sonic cleaning by low
frequency vibrations at
safe energy levels.

Write for full details to Dept. E.6.,
123 VICTORIA STREET, LONDON, S.W.I
Telephone TATe Gallery 0637

Constantin

(ENGINEERS) LIMITED

SOLE LICENSEES OF FULLER CO.,
CATASAUQUA, Pa., U.S.A, FOR THE
MANUFACTURE AND SALE OF FULLER
EQUIPMENT IN GREAT BRITAIN
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These figures mean

SUSTAINED HIGH-EFFICIENCY

1

1

l

DUST PRECIPITATION g
=

CARRIBEAN CEMENT CO. JAMAICA .............. 0.088 grains ft 3*
AUSTRALIAN CEMENT LTD. GEELONG ............ 0.006 grains/ft 3
A.P.C.M. LTD. BEVANS WORKS .......cooeeviiiinnnnn. 0.001 grains/ft 3

* (Stack emissions measured during official acceptance tests)

Over 70 electro-precipitator units have been individually designed

and built by Lodge-Cottrell for the cement industry throughout
the world, thus preventing air pollution from cement Kilns.

The experience we have gained is at your disposal.

MEMBER COMPANY

LODGE-COTTRELL LTD @

George Street Parade, Birmingham 3.

and at London, Brussels,Calcutta, Johannesburg, Sydney. Toronto. N

SIMON ENGINEERING LTD

SC 267/PS
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“ITS THE FINISH
THAT COUNTS”

N

Take that new sanNpTEX. for instance. It’s
a decorative finish that stands up to really
severe conditions. Economical and very
tough. It's been tested for ten years, too—
under actual working conditions! That
certainly gives it the go-ahead!

Then there's sNowceEM. Nothing in this
class of work comes near Super Snowcem's
price and ease of application. Customers
know the name...in fact it pays you to
use it.

And in both cases, if you meet problems,
you can always turn to the special tech-
nical service which the Blue Circle people
operate.

For further information please write to:

THE CEMENT MARKETING COMPANY LIMITED, PORTLAND HOUSE, TOTHILL STREET, LONDON, SW1
Telephone: TATe Gallery 3456 - 6. & T. EARLE LTD., HULL - Telephone: Hull 26121
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD., PENARTH, GLAMORGAN
iated Portland Cement Manufacturers Ltd.

of The A

MANUFACTURE

Telephone: Penarth 57301-4  Selling O

PacE

SANDTEX decorative finish

has amazing obliterative power. One
coat gives good coverage with any
colour. It is extremely tenacious even
on bituminous surfaces. It is touch-
dryandimpervious torain inminutes.
There are 3 finishes —matt, textured
and trowel. It is unaffected by lime
bloom. There is arange of 21 colours
in bold and pastel shades. It comes
ready-mived — ready to use and can
be applied by brush or spray. Sandter
is the most economical long-term
finish available.

SUPER SNOWCEM

is a waterproof cement paint made
with a base of Snowcrete, the British
white Portland Cement. It is supplied
in powder form in free containers
from 7lb to 1121b and requires only
the addition of water to prepare it for
use. When applied to suitable sur-
faces it provides a hard durable
finish which resists the penetration
of damp — will not rub, flake or peel
off and may be washed.

v
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STEEL
GRINDING BALLS

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

HAND FORGED

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

Also makers of fine hand-forged tools
for QUARRY and MINE

BA

F. J. BRINDLEY & SONS (suerriers) LTD.

CENTRAL HAMMER WORKS, SHEFFIELD, 1.
Phone and Grams: Sheffield 242012

Powder, Partiles or Pieces...

a revolutionary method of
CONVEYING, feeding, mixing
and proportioning

TOTALLY ENCLOSED AND DUST FREE
NO ABRASION OF PLANT

OR OF MATERIALS HANDLED

LOW POWER CONSUMPTION

v R T R c N EY s A remarkable method of conveying
' A Y 0 v chemicals, ashes, coal and other
materials, giving efficient dust-free trans-

portation, extremely economical to
operate and to maintain.

OWL ENGINEERING SUPPLIES LTD., Kirkstall Rd. Leeds 3 A MEMBER OF THE
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complete
electrification schemes
for the
CEMENT INDUSTRY

POWER GENERATION
 SWITCHGEAR
TRANSFORMERS

FUSEGEAR
CONTROL GEAR
MOTORS
CABLES AND WIRING

FROM PLANNING TO COMMISSIONING UNDER A SINGLE CONTRACT

"ENGLISH ELECTRIC’

ELECTRICAL PLANT DIVISION - STAFFORD

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

PS.44

See our exhibits on'STAND D 6, ELECTRICAL ENGINEERS EXHIBITION, Earls Court, March 20th—24th
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WE INSTALL
CEMENT WORKS

ALLOVER
THE WORLD

Ul

POLYSIUS Ltd.7 ASCOT, BERKS.

Qe
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NI-HARD \ grindin
NI-HARD media
NI_HARD in all sizes
and MILL
NI HAHD LININGS
=
ALSO SUPPLIED
is increasingly heing used IN

by manufacturers in WHITE
all parts of the world

Let us send you our

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

WYE FOUNDRY Co. L.

WILLENHALL, STAFFS, ENGLAND. TEL: WILLENHALL 65541/2 (2 lines)
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The lar gest kilns in the world

COMPLETE CEMENT
FACTORIES

(]
Crushing, grinding, drying,
burning plants for all kinds of minerals

o
wge

PHOTO PARIS MA

Alhandra cement factory (Portugal). View of the kiln (167.5 m x 4.8/5.3 m - 1600 T/day)

1 FIVES LILLE- CAIL

7. rue Montalivet, PARIS (8¢) - Tél.: ANJou 22-01 et 32-40

SAG - PARIS - 2022
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LOWCOSTCRUSHINGBY

High tonnage throughput with reduction ratios as high as 100 : 1
with some materials is possible with the Joy-Hazemag Impact
Crusher. Choose from a range of 20 sizes—from 3 to 500 tons

per hour capacity. Small, compact Joy-Hazemag Crushers offer
low capital and operating costs—give efficient and economical
crushing for a wide range of materials. Write for booklet giving
full details and specification.

The Joy-Hazemag breaks
material by impinge-
ment—uses less power
and less space than
conventional crushers.
The principle? Material
enters crusher against
chain curtain, controlling
feed rate—is flung violently
against impact plates in
crusher by fast-rotating
blow bars mounted on
rotor. Result? Material
hitting impact plates—
and itself—breaks up
along natural lines of
cleavage or weakness.
Gives uniform, well
cubed product of great
strength. Selectivity
reduces mixed materials
—separates coal/ores
from stone, metal from
slag, etc.

JOYHAZEMAG | '/"“” CRUSHERS

JOY-SULLIVAN LIMITED * CALLYWHITE LANE * DRONFIELD * NR. SHEFFIELD

B
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““LOMA’’ FURNACE

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

Also Feeders, Disc Pelletisers, Short
and Medium Distance Pneumatic
Conveyors.

DELO (ENGINEERS) LTD.

138 Borough High Street,
LONDON, S.E.l.
Tel: Hop 0085/6

Telegrams:

““CLAYCOMP, LONDON, 8.E.1."”" (INLAND)
““CLAYCOMP, LONDON.” (OVERSEAS)

Plants for making:

ASBESTOS CEMENT PIPES & SHEETS
WHITE CEMENT
SLAG CEMENT
PRESTRESSED CONCRETE
RAILWAY SLEEPERS

ASBESTOS CEMENT ENGINEERING CO.
P.0. BOX 34.649 Haupstrasse 26, VADUZ, LIECHTENSTEIN, SWITZERLAND
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PICKFORD HOLLAND
MAGNECON BRICKS

used at the new
PLYMSTOCK PLANT
of Associated

Portland Cement Manufacturers
Ltd.

MAGNEGON is the most widely used Basic Refractory Lining
Brick in the world for lining Hot Zones of Rotary Cement Kilns

MAGNEGON is used in Rotary Kilns of all sizes, up to the

largest diameters

MAGNEGON Bricks are manufactured in Great Britain by
Pickford, Holland & Co., Ltd. by arrangement with Canadian
Refractories Ltd. of Montreal

Pickford, Holland & Go. Ltd.

381 FULWOOD ROAD, SHEFFIELD, 10
Telephone: 33921




PAGE xiv CEMENT AND LIME MANUFACTURE MaRrcH, 1962

YOUR GRINDING
CAN BE DONE

NOVO

economicaLy  [E-super 70 brand.

W\
N

From the experience gained
in this field British ‘ Rema °
manufacture two types of
grinding plant both giving fine
particles of almost any organic
or inorganic material

economically. The first
consists of either a ball mill,
ring roll mill or disintegrator
followed by a classifier,
cyclone and fan. The second
plant being the ball mill, ring

e " A HIGH ALUMINA REFRACTORY
separator. We shall be pleased ' FOR HARD DRIVEN FURNACES
to discuss your grinding

f:gs::f‘ﬁ;,‘,’,l:a" allinthe From the table of properties it is

immediately apparent that Novo 70 is a
super refractory in the class of new
materials available to furnace designers
and operators. The high alumina con-
tent, in a tight, fine-grained structure
of low porosity, provides a larger safety
factor in applications where thermal
shock, slag attack and abrasion are
operational factors.

Al0, over 759,
P.C.E. Cone 36 (1790°C)
B *Porosity 24-26%
PR S R S —— *R.U.L. 59 subsidence at
—I 28lb.persq.in.  1680°C
;ro i I‘_aema ' r:nu- [ *C.C.S. 8,000-10,000 Ib/sq. in.
| oy Roas, Sheffield, o1 o P.LC. 2 hrs. at 1600°C- nil
Please send data on *‘Grinding
Plants’ to:— | ‘ *Morgan Marshall Abradability Index below
| RAHE meqmmenmsssvmes g0
1 *Figures relate to standards and certain other
POSITION risinsinssssasssamibis sz [ shapes.
EIRM:ocsssivissismissssossssivmssvivsss

soaking pit and reheating furnace hearth and side
wall construction, open hearth furnace uptakes,
rotary kiln linings. Our technical staff will be
pleased to advise on the applications of all our

‘ Novo Super 70 is particularly recommended for
|
|

| refractories.
BRITISH ‘REMA’ MANUFACTURING |
€O. LTD. | BONNYBRIDGE SILICA & FIRECLAY
PROPRIETORS: EDGAR ALLEN & CO. LTD.
ONE INDUSTRY ROAD - SHEFFIELD 9 ; BONNYBRIDGE, SCOTLAND.
Telephone: 42721/2 % ‘Telephone : Bonnybridge 227

Telegrams : ““ Silica” Bonnybridge
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PLYMSTOCK jﬁﬂ@ . production capacity 220,000 tons of cement a year

NIAGARA

plays its part at Plymstock

This totally enclosed single deck Niagara screen installed at the
Plymstock works of Associated Portland Cement Manufacturers
Ltd. is one of four screens carrying out various grading duties
throughout the plant. The enclosure as shown is specially designed
for use with cement and gives exhaust connections for keeping
air pollution to a minimum. The screen handles 100 tons per
hour of finished cement, ensuring the extraction of oversize par-
ticles before passing forward to bulk loading plant.

Whether the material to be screened is dry, tacky or damp
there is a Niagara that will tackle it with maximum efficiency

and minimum maintenance.

N IAGARA SCREENS AND PLANT LTD.

Straysfield Road, Clay Hill, Enfield, Middlesex
Telephone: ENField 6622
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HIGH EFFICIENCY FABRIC
DUST COLLECTORS FOR
CEMENT KILN GASES

Tilghman’s Limited, who specialize in high efficiency
fully automatic fabric type Dust Collectors for cleaning gases
at high temperatures, can now confidently offer a unit for
cleaning rotary Cement Kiln waste gases at temperatures up
to 600°F., considerably cheaper than present conventional
methods with constant high collecting efficiency.

The collector houses tubular fabric sleeves made of a
special silicone treated fibre-glass filter cloth. The excess dust
is removed by a gentle collapsing of the tubes operated by a
small fan in conjunction with simple plate dampers. The plants
are simple to operate and fully automatic.

Good results being obtained abroad on these plants have
been confirmed by tests carried out by one of the leading
British Cement Manufacturers. These plants gave a collecting
efficiency in excess of 98.6%, there being no real visible
discharge to the atmosphere.

For further details contact:-

Tilghman’s Limited

BROADHEATH ALTRINCHAM CHESHIRE
LONDON OFFICE: | CHESTER ST. S.W.I

IHVHHSGHNP T261
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For

higker

outputs
with “
only one @
operator “
The Haver

ROTARY
Packer with or
without pre- \
compacting for
cement, lime,
slag, plaster,

etc., etc.
THE

HAVER Ro% ‘@

Deve'oped to meet
arduous present day requirements.
Offers peak outputs of up to 110 TPH with eight
spouts and one operator or 75-90 TPH with six spouts.

U.K. Representatives:-

CONTINENTAL ENGINEERING CO. LTD., London Road, Ascot, Berks.
Tel. No: Winkfield Row 395
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At PI_YS]'[][;K WORKS MRRLEES iMo Pumps

provide
Fuel 0il Supply
to the kilns

Steady flow, without pul-
sation or turbulence makes
Mirrlees Imo Pumps espe-
cially suitable for Fuel Oil
Burner Supply. Their
reliability and compactness
fits them for many other oil
supply and transfer duties.

"a‘“‘ MIRRLEES (Engineers) LTD

m EARL HAIG ROAD, HILLINGTON, GLASGOW, S.W.2

P U M P S A Member of the Mirrlees Watson Group

: o
PEARSON refractories!

E. J. & J. PEARSON LIMITED * FIREBRICK WORKS - STOURBRIDGE
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260-1

”‘N\m
300000 tong tons year i mm” !

100000 long tons year

Vertical shaft kilns and
homogenising plants

in modern cement works

50-300000 long tons/year

100000 !ciig tons/year

L.DE ROLL SA ZURICH/SWITZERLAND
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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.

MIDTH & CO

105, PICCADILLY, LONDON, W.1.
Telephone: Grosvenor 4100.
Telegrams and cables: Folasmidth London.
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The Preparation and Chemistry

of Expanding Cements.
By S. K. Chopra and Mohan Rai*.

SEVERAL mixtures have been described () for expanding cements by mixing
calcium sulphate and calcium aluminate with ordinary Portland cement. The
preparation of these cements is based on earlier work by H. Lafuma () that the
so called sulpho-alumina clinker is not an anhydrous calcium sulpho-aluminate
though more recent work by A. Klein and G. E. Troxell ®) indicates the contrary.
Since the theory of expansive action is not fully understood and the raw materials
are of variable nature, the writers have examined some of the methods of prepara-
tion with a view to determining their suitability. The composition, expansive
characteristics and strengths of different trial expanding cements are recorded
in detail elsewhere (), but the principal results are discussed in the following.

Cement of Series K.

P. P. Budnikov and Z. S. Kosuireva(®) prepared an cxpanding cement by
mixing ordinary Portland cement with an expanding agent consisting of a 1: 1
mixture of calcium sulphate and dried hydration products of lime and calcined
kaolin. The following reactions are believed to take place:—
Al,04+42Si0,+4Ca(OH),-+aq=2 (Ca0.Si0,.aq) -+2Ca0.Al,03.7H,0 ...... (A)

f Calcined} 4 {Calcium } _ {Calcium silicate} L dicalcium alu-

kaolin hydroxide hydrate Irr;it!::ate hyd-

3(2€a0.A1,04.7H,0)+6CaS0,.2H,0 +aq. =2 (3Ca0.A1,0,4.3CaSO,. aq) k
AlLOjaq. .. .. . (B)

(Calcium sulphate) = { ’}Il';lgf.;g:m;gts;glglﬁea)lummate }—{— (Alumina hydrate).

*Central Building Research Institute, Roorkee, U.P. India,
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According to these investigators, the disruptive internal stresses are excluded
because the hardening is not due to the reaction of tetracalcium aluminate
(4Ca0.AL,0,.12H,0) with calcium sulphate but rather mainly to the reaction
of calcium sulphate and dicalcium aluminate (2Ca0.Al,0;.aq). This statement is
not borne out by the results of the writers’ investigations. For example, the differ-
ential thermal and X-ray powder analysis of the hydration products of the first
reaction showed the presence of higher calcium aluminates besides dicalcium
aluminate and calcium silicate hydrates as envisaged in equation (A). In fact
4Ca0.AL,0 .aq was found to be present in the largest quantity. This is in agree-
ment with the findings of earlier investigators® of this reaction. The presence of
a small quantity of unreacted Ca(OH), showed that the reaction (A) did not
proceed to completion within the recommended period of storing. This is under-
standable as the reaction is pozzolanic. In view of these results it was
thought of interest to mix all the constituents, that is calcined kaolin, lime,
gypsum and ordinary Portland cement, in a dry state and use this mixture as an
expanding cement. After standardizing the quality and fineness of the various
constituents, their optimum proporticns were determined by trial, and were
found to be the same as for the expanding cement prepared by the original
method ). The corresponding data for the two series of the expanding cements
(TaBLES I and II) show that the results are comparable. However, the strengths
of the cements K1, K2 and K3 are lower than the strengths of KI, KII and KIII
respectively because the aluminates and silicate hydrates formed by the reaction
of lime with kaolin do not contribute towards the strength and, in this method,
their cementing property is lost during grinding. The three advantages which
would result from the modified method (that is by mixing dry predetermined
quantities of the various constituents) are a saving in equipment and energy
required for lime and kaolin reaction, eliminating the processes of grinding and
drying of the hydration products of the reaction (A), and eliminating the danger
of carbonation which is inherent in the process.

Cement of Series S.

Suitable mixtures of super-sulphated cement and ordinary Portland cement
have been suggested for use as expanding cements®). Indian slags contain a
relatively higher alumina content (") (17 to 25 per cent.) and when activated
with lime were found to result in the formation of calcium silicate hydrate and
tetra-calcium aluminate hydrate. Therefore, a mixture of ordinary Portland
cement, granulated slag, lime and gypsum in different proportions was tried as
an expanding cement on the lines mentioned above. The expansion of these
cements continued even beyond twenty-eight days. As a result of failures of
attempts to arrest expansion, it may be concluded that a true expanding cement
using slag as an alumina-bearing substance is not practicable. The compressive
strengths of these cements are also poor compared with those of Portland cement.
F. Keil and F. Gille observed () that the addition of 10 per cent. of high-alumina
cement to a mixture of Portland cement, granulated slag and gypsum stabilized
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the expansion within fourteen days. The writers find that the expansion could
be stabilized even within seven days by adding 15 per cent. of high-alumina
cement. However, in such mixtures it is difficult to accept the view that high-
alumina cement acts as a stabilizer.

Cement of Series B.

The use of a mixture of bauxite and calcium sulphate in place of sulpho-
aluminate clinker has also been suggested (). Cements were, therefore, prepared
as described in the foregoing. While the composition of cement B3 is approach-
ing that of the commercial expanding (Lossier) cement(®), the expansion is
much less. An increase in SO, content to 7-04 and 8:1 per cent. respectively
increased the overall expansion of the cements but the expansion could not be
arrested within any reasonable period of curing. Any further increase in SOg
content resulted in the disintegration of the samples.

With the exception of the cement B3, the two other cements showed expan-
sion at twenty-eight days almost double that at fourteen days. Hydro-thermal
treatment of the specimens on the lines suggested by Russian investigators (10)
stabilized the expansion within the first seven days, but the treatment did not
give reproducible results even when calcined bauxite was used in the above
mixtures. Since strict control was exercised over the quality of the constituents,
the mixing, making, curing and testing of the specimens, the lack of reproduci-
bility shows that the expansive action for this series of the cements is very sen-
sitive and hence shows inconsistent behaviour.

Cement of Series H.

Some trials were also made to prepare “‘self-stressing cement "’ according
to the Russian method (*®). A mixture c¢f ordinary Portland cement, gypsum
and high-alumina cement in the proportions of 74:14: 12 (trial cement Hr)
gave the best results. The initial curing in water of the specimens at various
temperatures for six hours confirmed the optimum temperature to be 70 deg. C.
The highest expansions were obtained in the cement containing Portland cement
clinker having a mineralogical composition of tricalcium silicate (C,S)48, di-
calcium silicate (C,S)27, tricalciumaluminate (C,A)11, and tetra-calcium alumino-
ferrite (C4,AF)8 per cent. The expansion of cements Hz and H3 in which Port-
land cement clinkers of lower C,S content (42 and 38 per cent. respectively)
were used resulted in less expansion. The cement Hr had an expansion of 31
per cent. and a strength of about 8500 Ib. per square inch at twenty-eight days.

With the exception of the cements Hr, all others failed to give the desired
expansions or reproducibility. Since the samples of gypsum and Portland cement
used in the various mixtures were of the same quality the only other materials
of variable nature were the alumina-bearing substances such as kaolin, slag and
bauxite. The quantity of mixing water could be another variable. These two
variables are probably responsible for the different rates of dissolution of the
various constituents and lack of reproducibility of the expansive characteristics
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of the cements. When high-alumina cement was used as a source of the alumin-
ates in preparing the Russian-type cement, the reproducibility was as good as
claimed for commercial expanding (Lossier) cement. Therefore, it may be con-
cluded that the preparation of the expanding agents by thermal treatment is
probably better than by simple mechanical mixing.

The chemistry and mechanism of the expansicn of the Russian-type cement
have been studied (19) extensively which is not the case with other expanding
cements, not even M. Lossier’s cement, the oldest of this type. The latest studies
of calcium sulpho-aluminate admixtures for expanding cements by A. Klein
and G. E. Troxell ®) show the presence of a new compound not precisely identified,
but which most likely is an anhydrous calcium sulpho-aluminate. This is con-
trary to the earlier observaticns ¢f H. Lafuma (2). Ancther contradictory result
reported by the former investigators show that the sulpho-aluminate clinker of
maximum expansive characteristics in mixtures with slag and Portland cement
has a free calcium-oxide (CaO) content of about 19 per cent. In view of this the
chemistry of M. Lossier’s cement needs re-examination. It is quite prcbable
that in the presence of such a high quantity of lime, ettringite may be formed
entirely in a fine powder form and very little in crystalline form by the dissolu-
tion of the aluminate and reacticn with calcium sulphate in solution as visualized
by M. E. Perre 1), This is supported by the observation, that on hydration of
the cement K3 prepared by the method of P. P. Budnikov and Z. S. Kosuireva (),
ettringite was formed both in crystalline and powder form as in M. Lossier’s
cement, but when cement KIII, prepared by the modified method and contain-
ing 7-2 per cent. of free lime, was hydrated, ettringite was formed mostly in the
form of powder.

Though there is evidence ®) ®) (11) that both forms of ettringite lead to
expansion, either no attempt has been made, or it has been difficult to estimate,
the relative amounts of the two forms with a view to correlating them with the
magnitude of the expansion. The role of the stabilizer is also not clearly under-
stood. Therefore, it is felt that further information on these matters is necessary
to indicate a method of preparing expanding cement on a more rational basis.

In conclusion, the writers acknowledge the help of Dr. N. K. Patwardhan in
preparing this article which is published by the permission of the Director, Centraj
Building Research Institute, Roorkee, India.
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Classification of Technical Literature.
THE third edition of the Abridged English Edition of ““ Universal Decimal Classi-
cation "’ (B.S.1000A : 1961), which is issued under the auspices of the International
Federation for Documentation, was published recently by the British Standards
Institution (price 60s.; obtainable from the Institution).
The references to cement and lime are as follows:—

Asbestos-cement: 666.858; 691.328.5 Gypsum: 666.84
Cements: 600.94 Lime industry: 666.92
Building material: 691.54/56 (cement);

691.51 (lime) Refractory: 606.76

Proposed New British Standards for Special Cements.
THE preparation of new Standards for two types of special cements has been com-
menced by the British Standards Institution.
MasoNRY CEMENT.—The Standard will probably include requirements for
composition, fineness, soundness and setting time based on B.S. No. 12, *“ Portland
cement.” Tests for water retentivity, plasticity, and workability or air entrain-
ment may be included and will, as far as possible, be similar to those at present
being prepared for a Standard for methods of testing. Strength testing will also
be included.
SULPHATE-RESISTING PORTLAND CEMENT.—The Standard will be based upon
B.S.No. 12. In the absence of any direct tests for sulphate resistance, this property
will be controlled by specifying the composition of the cement.
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A New Rotary Dry-process Kiln in Gt. Britain *.

THE new plant installed at the Plymstock works of the Associated Portland
Cement Manufacturers Ltd., includes a rotary kiln us'ng the Humboldt dry-
process method for the first time in this country. The preparation of the raw
meal and the Humboldt pre-heater were described in the previous issue of this
journal.

The Kiln.

The kiln (I7g. 10) i1s a Vickers-Armstrong oil-fired rotary kiln of all-welded
construction and is 178 ft. long and 12 ft. 6 in. diameter. The total weight of the
kiln, including the refractory lining, is about €20 tons. The kiln, which is in a steel
frame building (/77g. 11), lies at an inclination of 3 in 1¢0, and rotates at a maximum
speed of 1-4 r.p.m. It has a rated capacity of 6co tons of clinker per day. The
operating temperature is about 20co deg. I'. The driving unit is adjacent to the
feed-end of the kiln and comprises a ¢ -h.p. variable-specd motor, a triple-reduction
spur gear-box, and a Twiflex flexible coupling.  The lining of the kiln comprises
refractory blocks, with steel face-plates in the burning zone; these special blocks

Fig. 10.—Kiln House, Plymstock Works.

*Continued from January 1962,
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Fig. 12.—Clinker Storage Silo.
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were made by Canadian Refractories Ltd., of Montreal. The remainder of the
lining was provided by General Refractories Ltd.

Heavy fuel-oil is delivered by road tankers which discharge into a small receiv-
ing tank. The oil is pumped by one of two Mirlees pumps to an insulated main
storage tank which has a capacity of 600 tons. The receiving tank and the main
storage tank are heated by steam coils to maintain the temperature of the oil at 120
deg. F. Oil is supplied by gravity from the main storage tank to the firing floor
of the kiln, where it passes through a Duplex suction filter to one of two Mirlees
constant-volume pumps, and thence to a Simplex oil-fuel steam-heater or to a
stand-by electrical heater, where the temperature is raised to 230 deg. F. Oil is
fed to the kiln through a 2}-in. pipe equipped with an atomising firing nozzle,
which receives oil at 500 1b. per square inch and controls the quantity of oil burned.
The surplus is returned to the oil-supply pipe. The oil pipes are contained in a
#7-in. diameter jacket-pipe which has a 2-in. refractory lining and through which
the primary air is passed. The primary air is supplied by a Keith Blackman fan
capable of delivering 2100 cu. ft. of air at 22 to 23 in. water-gauge.

The burner and primary-air pipe is adjustable in position and is suspended
from an overhead runway-beam so that rapid withdrawal from the kiln is possible.

Cooler.

The clinker is discharged from the kiln into a Fuller grate-cooler 41 ft. long by
7 ft. wide. A fan is provided for blowing cold air and another fan for the recirculat-
ing air for the second pass. The cooler is capable of cooling 700 tons of clinker per
day down to a temperature of 150 deg. F. Clinker from the cooler is conveyed by a
drag-chain conveyor to a catenary conveyor which has a vertical rise of 102 ft. at
a maximum inclination of 63 deg. The clinker can be passed directly to a 1000-ton
silo (Fig. 12) at the feed-end of the cement grinding mill, or it can be transported
by belt-conveyors to the store.

Grinding.

Clinker is drawn from one of the two outlets from the storage silo by belt-
feeders which discharge on to a band-conveyor on which the material is transported
to the cement grinding mill (Fig. 13).

Gypsum is delivered to Plymouth by boat and conveyed by road to the gypsum
store within the storage building, where it is loaded by the overhead crane into a
mild steel hopper from which it is conveyed to a 1oo-ton bin over the grinding
mill. Gypsum is supplied from the bin by means of a constant-speed belt-feeder,
the quantity being regulated by a weir-gate.

The cement grinding mill, which was supplied by Messrs. Vickers-Armstrong
(Engineers) Ltd., is 8 ft. 4} in. diameter and 45 ft. 1} in. long. The total operating
weight is about 170 tons, which includes a total charge of 73 tons of grinding
media. The drum has four sections. In the first, that is the section at the feed-end,
there are 20} tons of 3-in. to 33-in. steel balls; in the second, 14} tons of 1} to
1}-in. balls; in the third, 23 tons of , 1 and 14-in. balls; and in the fourth section,
that is at the driving and discharge end, there are 144 tons of }-in. by 4-in. and
§-in. by §-in. Slugoids.
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Fig. 13.—Inlet End of Cement grinding Mill.

The mill rotates at 20-5 r.p.m. and is driven by a 1200-h.p. motor through a
double-reduction gear. Cooling is by means of water sprayed on the rotating drum.
When grinding ordinary Portland cement, the mill has an output of about 25 tons
per hour. Dust-collecting units are connected to all transfer points of the conveyor
system at the feed-end of the mill.

Storage.

From the outlet of the grinding mill the cement is carried by a short screw-
conveyor, and thence by a central discharge elevator 76 ft. high, to an overhead
belt-conveyor 284 ft. long, extending from the cement grinding-mill building to the
top of a new 35-ft. diameter storage silo. The cement is discharged directly
into this silo or, by a system of Air-slides, into one of the four older silos. Provision
is made for dust extraction at all transfer points over the storage silos as elsewhere.
Storage for the old works was in one silo of 3500-tons capacity and four silos each
of 450-tons capacity. The new 2500-ton reinforced concrete silo increases the total
storage capacity to about 7800 tons.

Packing.
Cement is transferred from the storage silos by Air-slides and screw-conveyors
to a central discharge elevator, and then to a rotary screen over a surge hopper.
A pneumatic feeder delivers the cement to a Fluxo twelve-spout packer, capable
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Fig. 14.—Water Tower. (End of Kiln House on
the right.)

of filling paper bags at the rate of 120 tons per hour. The filled bags are dis-
charged on to a laminated conveyor, then by chute to a belt-conveyor, from which
they are taken off by a plough to the lorry-loading bays.

The loading bay for bulk cement is incorporated in the packing plant. From the
discharge of the elevator, an Air-slide delivers the cement to a Niagara screen which
ensares that no lumps or extraneous matter remain in it. The cement is dropped
into a steel hopper fitted with air-extraction equipment for delivery through pipe
chutes into tanker lorries. This hopper is for ordinary Portland cement, and nearby
there is a 30-ton hopper for rapid-hardening cement.

Instrumentation.
The instruments necessary for the operation of the raw-meal grinding plant and
the kiln and preheater plant have been grouped on two panels in pressurised cabins
near the raw-grinding mill and on the kiln firing-floor respectively.

Other Buildings.
A new single-storey building constructed with precast concrete frames spanning
50 ft. is provided for offices, main store, fitting and blacksmith’s shops, and welding
shop. The building, which is seen to the left of the kiln house in I7ig. 14, is 182 ft.
long and 22 ft. high to the eaves. The store building for lubricants and grease is at
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one end of the main store building. There is also a subsidiary store building close
to the packing plant in which supplies of cement products not manufactured at
the Plymstock works are stored; this building is 106 ft. long and 50 ft. wide.

Acknowledgements.

The principle civil engineering contractors are Messrs. Richard Costain Ltd.;
included in their work are a concrete access road, the workshop and stores building,
a sub-station, four 28-ft. diameter raw-meal silos, the 35-ft. diameter cement silo
85 ft. high, the kiln house and cooler pit, the clinker silo, the clinker grinding-mill
building, and the packing and loading building. This firm also designed and con-
structed the Humboldt building which is a ten-storey reinforced concrete structure
168 ft. high.

The reinforced concrete water-tower (Fig. 14) and some ancillary structures
were constructed by Messrs. James Miller & Partners Ltd. The water-pipe and air
equipment were supplied and installed by Messrs. Barrett & Wright Ltd. Some of
the ancillary buildings are constructed of precast concrete frames supplied by
Messrs. Hewlitt of Cranleigh and Wrexham.

Messrs. Constantin (Engineers) Ltd., supplied the Fuller grate cooler, the F. H
Air-slide conveyors and the raw-meal blending plant.

The new Plymstock works were designed by the owners, the Associated
Portland Cement Manufacturers Ltd. This firm also erected the main mechanical
plant. The Company work closely with the Town and Country Planning authori-
ties and a landscaping scheme is in progress.

The Determination of the Loss on Ignition.

WHEN a cement has been burned under reducing conditions or if it contains slag,
the loss on ignition may include the effects of the oxidation of sulphides, carbides
or carbon. If heating is carried out in a stream of argon, the carbon dioxide and
water vapour may still bring about some degree of oxidation, and alkali or sulphur
may be lost at higher temperatures. A procedure designed to minimise these errors
was described by Mr. K. BLEHER in a recent number of ** Zement-Kalk-Gips.”

The sample of cement is placed in a platinum boat in a quartz tube, with a
thermo-couple beside the boat. Argon is introduced at one end of the tube and,
after passing through the tube, it is led through a U-tube containing silica-gel or
magnesium perchlorate. A bubble-counter is included in the absorption tube. The
quartz tube is heated by an electric wire connected to a rheostat. The tube
should be heated up to about 200 deg. C. within ten minutes, and then quickly
up to 800 to 830 deg. C. and held at this temperature for fifteen minutes. The
rate of flow of the argon should be 6 ml. per minute. These indications apply to
a charge of about 350 mg. in a platinum boat 30 mm. long, 3 mm. high and 4 mm.
wide. Metallic iron should first be removed by means of a magnet.
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Cement Industry in America.
North America.

U.S.A.—A new cement works is being erected in Houston, Texas, for the
McDonough Co. Production may begin during the latter part of 1962. The works
will employ about one hundred men. The annual productive capacity will be
250,000 tons. The Fuller Co. are supplying the principal equipment including
a 450-ft. rotary kiln of 12-ft. diameter, a 2,000-h.p. clinker grinding mill, a 1,500-
h.p. raw-material grinding mill, the conveyors and the dust collectors.

Construction is in hand for doubling the capacity of the works of the Arkansas
Cement Corporation at Foreman, Arkansas, to 466,000 tons per annum. A
kiln 450 ft. long and 12 ft. in diameter and a ball mill are to be supplied by Messrs.
F. L. Smidth & Co.

The Huron Portland Cement Division intends to double the capacity of
the cement works at Alpezna, Michigan, during the next fourteen years. The
installation of a new rotary kiln which will increase the annual capacity of these
works from 2,000,000 to 2,350,000 tons is nearing completion. The kiln is 460
ft. long and 15 ft. in diameter. An ocean-going oil tanker, the “ Huron,” is to
be converted into a cement and coal carrier. Having a capacity of 9,150 tons,
this vessel will be the largest cement carrier on the Great Lakes.

Two wet-process rotary kilns with the largest capacity in the United States
are to be supplied to the newly formed Atlantic Cement Co. Each of the kilns
will be 580 ft. long and 20 ft. in diameter and will be capable of producing 833,000
tons of cement a year. Other equipment for this new plant includes a gyratory
crusher for primary crushing, three 13-ft. by 36-ft. two-compartment ball-mills
for grinding dry cement, two 13-ft. by 4o-ft. ball-mills, each with two compart-
ments, for wet grinding the raw materials. Production is expected to start in
1963. Facilities will be provided on the Hudson River capable of accommodating
ocean-going vessels. The site of 2,000 acres is reported to have a reserve of lime-
stone capable of supplying the requirements of the works for more than one
hundred years.

The Louisville Cement Co. is establishing a cement works near Logansport,
Indiana. The site of the works and the limestone deposits occupy %00 acres.
A 12-ft. rotary kiln 425 ft. long will probably be installed and will have an initial
annual capacity of 165,000 tons. Production will commence probably early in
1963. The Company also operates a works at Speed, Inc., with an annual capacity
of 750,000 tons.

The expansion of the Lehigh Portland Cement Company’s works at
Mitchell, Indiana, was completed by the end of 1g6r. Work commenced in
1959 with the installation of two new kilns which began operation in January
1960. Storage, raw-material plant, transport facilities, a mill building and thirty
concrete silos for storage of cement, were then installed.

The Oklahoma Cement Corporation, Pryor, Oklahoma, expects to double
the capacity of its works, the cost of the project being about $5,000,000. It
is intended to double the grinding capacity by the addition of a new raw mill,
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Location of Cement Works in U.S.A. (Western States).

convert the existing mill to a finishing mill as well as a raw mill, install a second
kiln 11-ft. diameter and 375 ft. long, and construct a 1,330-ton concrete kiln
feed tank. Storage capacity for cement is to be increased to about 50,000 tons.
(The foregoing reports are from “ Pit & Quarry.”)

The Phoenix Cement Co., of Clarkdale, Arizona, are to complete their instal-
lation with an additional rotary kiln, which will increase the annual capacity
by 133,000 tons to 430,000 tons.

In the U.S.A. there are currently about 172 Portland cement works either
in production or in the course of construction. Of these, 102 are wet-process
plants and 69 are dry-process plants. One works manufactures cement by both
processes. There is additionally one plant where grinding only is done. The
locations of these works are shown on the maps on this page and page 31, which are
based on a more comprehensive map issued by Pit & Quarry Publications. The
key to the map is as follows. Solid circle: Manufacturing works in production.

(Continued on page 32)
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In goes yet another

ROTARY KILN
LINING

lllustration shows details of Jack assembly

M STEETLEY

who are themselves rotary kiln operators and have a unique
experience in design, manufacture and practical use of bricks to
suit all conditions. For ordinary Portland Cement practice the
choice is either Magnesite/Chrome or Serpex ‘S’ bricks,

both developed after much research and practical experience of
rotary kiln lining problems. For white cements which must be

Send for special brochure — burned at high temperatures on chrome-free brickwork,
""Rotary Cement Kiln Steetley provide a spinel bonded magnesite brick designed
Refractory Linings" to withstand the most arduous conditions prevailing.
WORKS AT—
NORMANBY I OUGHTIBRIDGE STEETLEY I BRASSINGTON
near MIDDLESBROUGH near SHEFFIELD near WORKSOP DERBYSHIRE

All enquiries to The Steetley Refractory Brick Co. Ltd., Oughtibridge nr Sheffield. Tel: Oughtibridge 2311
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design build and extend
Cement Works
using the

HUMBOLDT
PREHEATER

This system is job-proved by
plants operating throughout

KLOCKNER-HUMBOLDT-DEUTZ AG-KOLN

PPPPP 26 WERK HUMBOLDT
Telex: 08873410
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Open circle: Works in the course of construction. Cross: Grinding plant only.
Triangle: Distribution centres. The states of Hawaii (where there are one dry-
process and one wet-process works) and Alaska (where there are no cement
works) are omitted from this survey.

Canada.—The annual productive capacity at the end of 1900 was 8,750,c00
tons. The excess capacity was 3,052,141 tons, that is 53:0 per cent. of the 1960
production. The industry operated at 68 per cent. of its actual capacity and
production was 5,007,859 tons, which is the lowest since 1950, and g per cent.
below that of 1959. The year 1900 was the first since 1947 in which the cement
industry had not achieved record production. Ixports, most of which were to
the U.S.A., increased by 3 per cent. of the value of the cement produced. About
one-third of the production is used in the precast concrete and ready-mixed
concrete industries.  (This report is from *“ Pit & Quarry ')

There are currently in production in Canada cighteen Portland cement works
of which fifteen are wet-process plants and three are dry-process plants.  Addit-
ionally there are two plants which grind only.

Mexico.—Cement production in 1960 reached a record of about 3,000,000
tons. Imports amounted to less than 5,000 tons. The existing works of Cementos
Atoyac, S.A., will be demolished when the new works now under construction
has been completed. Capacity of the new works will be more than 300 tons per
day, it is reported in “ Pit & Quarry.”

There are currently in Mexico twenty-four Portland cement works, cither
in production or in the course of construction. At least twenty of these works
are dry-process plants.

West Indies and Central America.

Bahamas.—It is reported that the Government has passed a bill which
will enable Portland cement to be produced on a large scale in the Freeport area.
The Bahamas Cement Co. will invest up to 50,000 dollars in the project and will
be granted a monopoly for a period of twelve years. The estimated cost of the
plant and equipment is 30,000,000 dollars.

The Caribbean Cement Corporation intends to install a third kiln at their
Rockfort works at a cost of £2,500,000. The plan has yet to be approved by the
Government.

Dominican Republic.—A new cement works having a capacity of from 250
to 500 tons daily is to be established alongside the harbour at Barahona where
there are large supplies of raw materials.

Puerto Rico.—There are currently two Portland cement works in Puerto
Rico, both of which are wet-process plants.

Jamaica.—The Caribbean Cement Co., Ltd., is undertaking an expansion
programme which is estimated to cost £3 000 000 and will double the output.

Barbados.—A new company, the West Indian Cement Ltd., has been
formed to manufacture cement on the island.
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FIRST KILN SECTION DELIVERED
for giant new Blue Circle
plant at Westbury

Vickers-Armstrongs are supplying the complete kiln installation
and three grinding mills for the Blue Circle Group’s new Westbury
Cement works.

A GIANT TAKES SHAPE

This first section of the massive new kiln was delivered during
January 1962. Built at Vickers-Armstrongs Barrow works, 1t is
14ft.6in.indiameter by 38 ft. in length. When complete, the cement
kilnat Westbury will measure 450 ft, in length! The plant’s capacity
will be 800 tons daily.

Vickers are fully equipped for the design and manufacture of complete
cement plants as well as individual kilns, mills and ancillary equipment.
For your special needs, call in

VROEZRRS

VICKERS-ARMSTRONGS (ENGINEEFRS) LIMITED VICKERS HOUSE BROADWAY LONDON SW1

TGA EBSA
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When temperatures run high . ..

‘“It’s the Devil’s own job finding a brick that won't crack up over 1600° Centigrade
—and resist, really resist, slag attack.”

““ Quite a proposition.”’
“It’s a necessity—also this brick has to be suitable for a multitude of applications.’’
““—the glass producers and high temperature kiln people, you mean—""

*“Indeed yes, and we in the Steel Industry need these bricks for burner blocks,
soaking pits, and reheating furnaces—everywhere where the operating conditions
are really severe."”’

““So it must have low spalling tendency and very high mechanical strength.
It’s a super duty brick you need. And I’d suggest the Consett High Grade
Alumina brick—it meets all the requirements we’ve mentioned.”’

“Didn’t know you were a refractories expert.”’

“I’m not. The experts are at Consett Iron Company. They’ve
got a whole range of refractories. Consett 34| — that’s
their number.

“Thanks. !'ll ring them at once.”
N\ l[///
N %
N ;\J 2 CONSETT IRON CO. LTD.
1 O CONSETT * COUNTY DURHAM
:; B Telephone: Consett 341 (12 lines) Telegrams: Steel Phone Conset:
7z 1 London Office : NORFOLK HOUSE, 7, LAURENCE POUNTNEY HILL, E.C.4.
CONSETT Telephone: Mansion House 7975
REFRACTORIES
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Patent Applications for Making Cement.

Low alkali content cement is produced by first drying the raw material in
alkali free gases from a rotary kiln 1 and/or external gases such as hot air in a
chamber 5, then heating the dried material in chamber 6 with the alkali containing
waste gases from the kiln and finally calcining the material in the rotary kiln.
The granular raw material from hopper 3 is fed in a thin layer by a conveyer
grate 2 through the chamber 5 which is supplied with hot air from a cooler 8, then
through chamber 6 which is supplied with hot gases from the kiln 1. Calcining is

cffected in the rotary kiln 1 and the calcined clinker is cooled on an endless belt 8
which is divided into two chambers by a movable flap 9, and supplied with cold
air via pipe 12, The waste gases from chamber 6 are electrically filtered to remove
alkali and dust and may be circulated to the drying chamber and/or grinding
apparatus. Alkali dust is separated from the prcheated granules by a sieve
mounted at the discharge end of the grate 2 and the preheated chamber 6 may
contain stationary or movable rakes. The separated dust is collected in a collecting
chamber below the grate 2.—No. 874,818, Polysius G.m.b.H.

Cement raw material, lime, ore or similar raw materials are calcined, burned or
sintered during movement on or over a gas-permeable support while gases effecting
the calcination etc., pass through the material and the support, all the raw material
forming a layer in contact with the support being covered by one or more layers
consisting of retvrn material, with or without fuel. In Fig. 1 cold nodules of raw
material of about 10 to 20 mm. in size and 159, water content are fed on to a travel-
ling grate 2 from a hopper g and are immediately covered by a mixture of fuel 12
and return material 13 from a hopper 14. The fuel is ignited by a burner 16 in an
ignition zone 15 and the bed passes under a casing 17 while a fan (not shown)
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draws hot air therefrom through bed and grate and away by a pipe 22, causing
the combustion to penetrate further into the layer as the bed moves. Cold air is
drawn from the atmosphere down through the bed into compartment 21, thereby
cooling the bed and passing as hot air into the casing 7 by a pipe 18. At the
discharge end of the grate a blade 23 divides the bed into layers 254 and 250,
the division coinciding with or lying above the original division of the bed. A
transverse conveyer 26 carries the upper layer away as finished product while
layer 25a is passed as return layer by hopper 27, conveyer 28 and elevator 29 and
finally into hopper 14. In the ignition zone 15 temperatures of the upper surface
of the bed, boundary between the layers, and surfaces in contact with the grate are
about 1400°C., 500°C. and 30°C. the temperature of the boundary becoming about
1400°C. where the casing 17 ends. In the cooling zone heat is carried further into
the lower layer by the downwardly passing, cold atmospheric air, so that the upper
surface of the bed close to the drum 4 is at a very low temperature whereas the
grate may be at the maximum permissible temperature of 700°C. If the point of
division of the bed by blade 23 lies above that of the original layers, so that part
of the final product is used as return material, the blade may be displaced toward
the feed end of the grate, thus allowing shortening of the latter. Two blades in-
stead of one may be used to provide two return layers if desired. Fig. 1 may be
modified by preheating the fresh layer before it becomes covered by return material.
In another form of apparatus intended for use with irregularly shaped raw material
unmixed with fuel, conveyer shoes are connected through slots in a stationary
grate to a horizontal beam which is continually reciprocated so that the shoes
carry material with them on the forward stroke but slide beneath it during the
return stroke. Fuel is burnt above the grate in two flames which may have joirt or
separate sources of air for their combustion.—No. 860,791. A.S., I'. I.. Smidth & Co.

Cement Production in the United Kingdom in 1961.

ACCORDING to statistics issued by the Ministry of Works, cement production
in 1961 in the United Kingdom was 14,000,000 tons compared with 13,000,000
tons in 1960, an increase of 7 per cent. Deliveries in 1901 were 13,500,000 tons,
an increase of 10 per cent. compared with 196o. In the first ten months of 1901,
almost 190,000 tons of cement were imported, nearly double the amount imported
in the corresponding period of 1960, and exports in the same period fell from
850,000 to 615,000 tons, a decrease of 28 per cent.

Dust in Factories.
In amendment (No. 2, issued September 1961) to the Booklet No. 8 of the
Safety, Health and Welfare New Series, *“ Toxic Substances in Factory Atmos-
pheres,” the maximum permitted content of Portland cement dust is given as
50 (millions of particles per cubic foot of air based on impinger samples counted
by light-field methods) or 1706 particles per c.c. of air. This quantity is several
times greater than the permitted amount of other silicate dusts.
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FIRED DOLOMITE
BRICKS

BASIC FACTS ON A
BASIC BRICK

Full scale trials in the hot zones
of Portland Cement Kilns have
proved the success of GR ‘341’

HOT FACE: 1500 C Dolomite bricks. Equivalent life to
T— i maape® magnesia based bricks has been established.
| C COOL FACE (THEORETICAL) These bricks quickly develop and retain a
“ =T —MAGBESI: ——] protective clinker coating. Lower thermal con-
J . . " . .
- — e — — ductivity values give a reduction in shell
%;‘m;u TN S digiated Coated temperatures, and as a result the heat losses of
ORESH | - inings made from these new bricks are much
s I lining de f tl brick 1
6~ || @65 265 395 205 lower than with magnesite. Greater .
I i T = thermal efficiency, promoted (
. | il
L 3551 255 380 e 280 by lower conductivity, makes
9" 330 230 375 275 GR ‘341’ a morce cconomical
proposition.

We shall be pleased to / rovide spectalist adeice and

supervision of the insrallarion of linings if requared.

GENERAL REFRACTORIES LTD. ...

for everything

GENEFAX HOUSE - SHEFFIELD 10 - TEL: SHEFFIELD 31113 in refractories.
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EDGAR ALLEN
LIME BURNING
PLANT

This is a 180 ft. rotary kiln producing
7 tons of burnt lime per hour, in Isracl.
The burnt lime is used in cement
manufacture and Edgar Allen & Co.
Ltd. can also manufacture cement
plants as complete * turnkey ”

jobs. The burnt lime can be

hydrated for mortar or, on the

other hand, used as a fertilizer.

The Engincering Dept. of Edgar
Allen also manufacture crush- ¢
ing and grinding machinery ;
and ball mills to suit all
applications.

ENG 36/CLM

To EDGAR ALLEN & CO. LTD.
EDGAR ALLEN ° Please post data on ‘Rotary K:InsS':;EFFIELD ?
& CO. LIMITED | PoSITION

IMPERIALSTEEL WORKS - SHEFFIELD 9 | FIRM ........... .. ... ..
| ADDRESS .. ;o ammpie e

|

|NAME e I
. . A

-

|
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