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David Brown make the
largest gears in Europe

.
. o
.
.

DAVID BEXOWN  om

THE DAVID BROWNZCORPORATION (SALES) LIMITED
GEAR DIVISIONS * PARK WORKS ¢ HUDDERSFIELD °* TELEPHONE: 3500

Posrisnep sy Concrere Posricarions Lirp., 14 Darrvouvrn Streer, Lonpon S.W.1,
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MV JOHN WILSON
Built by Henry Robt Ltd for Wilsons Portland
Cement Co (New Zealand) Ltd

Upper deck showing cement
discharge pipes and loading
hatch with control gear

Two 10" F-K pumps discharging to shore silos

A cement hold showing distribution and extraction
*F-H Airslide” fluidizing conveyors

iMOVES THE EASY WAY

Whenever bulk cement needs to be loaded or unloaded,
whatever the route, whatever the problem, there is a Fuller
system which will satisfy the most stringent requirements.
This installation on the Mv John Wilson utilises * ¢ F-H
Airslide ” fluidizing conveyors and Fuller-Kinyon pumps to
provide the most efficient and economical method of loading
and unloading bulk cement. We will be pleased to study
any cement handling problem you may have.

¢ . ¥ 23 ) * U.K. Reg. Trade Mark

- Serd your enduirics <o Dept. E7:

NT!N (ENGINEERS) LTD
ST, LONDON, SW.1. Tel: Tate Gallery 0637
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CEMENT

The comprehensive range of grinding media supplied by us and our unique
experience in the cement industry in practically every country of the
world enable us to give expert advice and to supply a type of

grinding media that will provide the answer to any grinding problem.
GLOUCESTER 1402

liD GRAMS : HOLPESS. CLOVCESTER
PREMIER WORKS
AELIPEDS et

A
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These figures mean

0
SUSTAINED HIGH-EFFICIENGY |
DUST PRECIPITATION i

=

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

LODGE-COTTRELL LTD M@

George Street Parade, Birmingham 3.
and at London, Brussels,Calcutta, Johannesburg, Sydney, Toronto.

OLYMPA
SIMON ENGINEERING LTOD LONDON JUNE 20°30" 1962

SC 267/PS
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he largest Kilns in the world

COMPLETE CEMENT
FACTORIES

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

BEL

//WW/W

PHOTO PARIS MA

Alhandra cement factory (Portugal). View of the kiln (167.5 m x 4.8/5 3 m - 1600 T|day)

FIVES LILLE - CAIL

7. rue Montalivet, PARIS (8¢) - Tél.: ANJou 22-01 et 32.40

- PARIS - 2022

SAG
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TELEPHONE TELEPHONE

HARTLEPOOL WARE
5308 : 3302

ROTARY KILNS.
MILLS & CRUSHERS.

EREcT COMPLETE PLANTS.

ELECTRICAL PLANT.

FABRICATIONS.
STRUCTURAL STEELWORK.
DUCTWORK.

SUPPLY PROTOTYPE & SPECIAL
PURPOSE MACH INES.
INSULATION FOR HOT AIR
PIPES & DUCTS.

LAYOUTS.
STRUCTURAL STEELWORK

& BUILDINGS.
DES'GN REINFORCED CONCRETE

STRUCTURES & FOUNDATIONS.

ELECTRICAL SERVICES.

INSTALLATION &
MANUFACTURING CONTRACTORS

LTD

27 CHURCH ST., HIGH ST.,
WEST HARTLEPOOL. WARE, HERTS.
HARTLEPOOL 5308. WARE 3302.
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WHAT'S
GOING ON?

The basic requirements for the close control needed to keep a modern cement plant
operating at its optimum efficiency is the ability to know exactly what is

happening when it happens, at the most critical points in the plant. The

measuring and recording instruments which we have designed and installed in many
cement works supply this knowledge, accurately and unfailingly, minute by

minute to the plant controller, enabling him to spot quickly the slightest deviation
from efficient conditions, and also supply an overall picture of the day by day running
of the plant. This information is invaluable as an aid to the smooth and
economical running of a cement plant, and we will be pleased to discuss with you the
methods we have of obtaining it.

BAILEY METERS & CONTROLS LTD
PURLEY WAY, CROYDON Tel : Croydon 4191




PaGE viii CEMENT AND LIME MANUFACTURE May, 1962

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

BUSIGANS
BALLS ror BALL o TUBE MILLS

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

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

A « CONCRETE SERIES "’ BOOK
ON
SHUTTERING

A unique beok written by a practising designer of formwork especially for
those similarly engaged.

CONCRETE FORMWORK DESIGNER’S HANDBOOK
By H. R. GILL

Principal contents include pressure of concrete on forms; working stresses in

timber (including plywood) and steel; bending moments and forces; formula for

sheetings, walings and ties for vertical and inclined walls, and floors; design data

for vertical and horizontal forms, studs and soldiers, joists and bearers, walings,
ties, scaffold tubes, etc.

24 NOMOGRAMS. 27 DESIGN CHARTS AND TABLES.

Numerous illustrations. 159 pages
Price 15s., by post 16s. 3.50 dollars in Canada and U.S.A.

CONCRETE PUBLICATIONS LTD.
14 DARTMOUTH STREET, LONDON, S.W.I
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ON
TIME
T0
RUSSIA

THE LARGEST SINGLE FABRIC DUST COLLECTOR ORDER IN
THE WORLD

Tilghman's are proud to announce that a £4-million order for fabric dust collectors
to clean high temperature gases on chemical process plant was shipped on time—
only 10 months from signing the contract. Have you considered fibreglass fabric
filters for your high temperature applications? A number of these plants are now
in operation handling CEMENT KILN exhaust gases at 200- 250°C.

BROADHEATH ALTRINCHAM CHESHIRE
Tel: Altrincham 4242 (9 lines)
LONDON OFFICE: | Chester Street, S.W.I

SHVHH%EHI/F Tayson T528
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For
higher
outputs |
with
only one

operator
The Haver Y
ROTARY
Packer withor
without pre- \§
compacting for §
cement, lime, g
slag, plaster,

etc., etc.
THE

Developed 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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A-dense

claims a dictionary definition

of ‘plain, robust sense’

.. . but the dictionary offers

little help in defining

Kinow-how

! which might be described
as ‘horse-sense allied to

experience’

Radio Times Hulton Picture Library

IN MORE THAN FIFTY YEARS

as manufacturers of electric motor control gear,
Allen West & Co Ltd have developed a
specialist “know-how’, backed by intensive

programmes of testing and research.

For all industrial, traction, and marine applications,
the acknowledged symbol of service and reliability is

ALLEN WEST & CO LTD BRIGHTON ENGLAND - Telephone: Brighton 66666 - Telegrams: Control, Brighton

Engineers and Manufacturers of Electric Motor Control Gear and Switchgear
SUBSIDIARY COMPANIES IN CANADA, SOUTH AFRICA AND RHODESIA - AGENCIES THROUGHOUT THE WORLD

B
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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

“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 49, and a maxi-
mum of 79,. 32,000 cu. ft. of air per
minute at a temperature of |75°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.I.
Tel: Hop 0085/6

Telegrams:

«GLAYCOMP, LONDON, S.E.1.”” (INLAND)
“GLAYCOMP, LONDON.” (OVERSEAS)
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the right
ones!

ANKRAL BRIGKS

They

keep on passing
the hardest tests
day after day

VEITSCHER MAGNESITWERKE-

General Sales Agents: .
Refractory Products Limited
Basle 2, St. Albanvorstadt 94
Switzerland

Agents for:

Actien-Gesellschaft, Vienna-Austria
U.K. - John Le Boutillier Ltd., 3, Regent Street, London S. W. 1

Federation of Rhodesia and Nyasaland - Johns & Gould (Pvt.) Ltd.,

P. O. Box 1309, Ndola, Northern Rhodesia

Union of South Africa - Charles Chiappini (Pty.) Ltd., 18 Keerom Street, Cape Town
Australia - A. Kahane & Co., Engineers, 210, Silverwater Road, Lidcombe, N. S. W.
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LOWCOSTCRUSHINGBY

N PAGT

High tonnage throughput with reduction ratios as high as 100 : 1

M‘MW 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.

sornazemag [/ ACRUSHERS

JOY-SULLIVAN LIMITED * CALLYWHITE LANE - DRONFIELD * NR. SHEFFIELD
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Powder, Particles 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 : |

VIBRATORY CONVEYORS

A remarkable method of conveying
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

PEARSON refractori;s!

E. J. & J. PEARSON LIMITED ‘- FIREBRICK WORKS - STOURBRIDGE
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CEMENT MAKING

More and more cement manufacturers
are realising that “ NI-HARD >’ has
wearing qualities from two to five
times greater than those of steel,
depending on the material being
ground, and is a quality material
that saves money and time.

the ideal material for the
production of grinding
media and mill linings for
cement manufacture. We
shall be pleased to make ¢
castings to your own speci-
fication and produce pat-

terns to your designs. Please ask for our ‘

illustrated leaflet giving proof of the many

uses of “Ni-Hard and White Iron”. We e oun r
also manufacture wear-resisting castings

for many applications in gas works, COMPANY * LIMITED

shot-blasting, coke crushing, mining
machinery, etc. WILLENHALL, STAFFS. Telephone: Willenhall 65541/

5
“NI-HARD”, which is ® “’ )
made with the aid of mod- l

ern mechanical plant, is ll “
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i NOW AVAILABLE
THE
| CONCRETE YEAR BOOK

1350 pages

1962 EDITION
| Price 12s. ; by post I4s. 3d.
g e mt e $3:00 in Canada and U.S.A.

DRYERS

» HANDBOOK
British ‘Rema’ pneumatic dryers B s _
i 4 In this Section no attempt is made
are particularly suitable for at giving individual opinions, but to

present in concise and convenient form

small materials easily damaged specifications or methods which are

by breakage or overhcating. either standard practice or recom-
. mendations formulated after thorough
The particles are separated and investigations by competent bodies.
i Complete memoranda and data of
Swe 11,
i pt by hot ga.ses giving a | everyday use.
rapid transfer of moisture from
the material to the air stream. CONSTRUCTION COSTS
Drying plant is manufactured | Illustrations and data including
for many different products costs of buildings and other structures
including precast work completed or
and we supply plant up to in progress in 1961.
the largest sizes. Please fill in DIRECTORT
the request form to ‘
BRITISH gain all the | The only completc Directory of the
N . t concrete industry, over 4,000 entries
information you classified under 50 headings for ease of
§ | reference. Complete list of over 1350
require. trade names and brands.
- CATALOGUE
: BR 4'WCLNTl Describing the businesses or products
I To BRITISH *REMA® MANUFACTURING CO. LTD. of more than 7350 firms connected with
ONE INDUSTRY ROAD, SHEFFIELD 9 \ or catering for the concrete industry.
Please post data on ‘‘British Rema Dryers " to:— I Invaluable to anyone seeking a hrr.“ of
| contractors to carry out special kinds
NEME s siunlionio G e AT e AR A TEes of work, or a machine, material or
| | product for any purpose.
| POSItION .ieeviiiinnsiannncnaniiransnnrassiasnssinssssavessssnessones |
i FIfM cisscivismmaiinsnsmanisesstesarvossarsvssconssvessods I
| A8 CONCRETE PUBLICATIONS LTD.,
BRITISH ‘REMA’ MANUFACTURING CO. LTD,, 14 DARTMOUTH STREET'
PROPRIETORS: EDGAR ALLEN & CO. LTD.
LONDON, SW.

ONE INDUSTRY ROAD, SHEFFIELD ¢
Telephone: 42721/2
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300000 long tons/year

100000 long tons/year

Vertical shaft kilns and
homogenising plants

in modern cement works

50-300000 long tons/year

. ) BEBEH m / /
7 I Y
- )
=1L I

CE] I

L.DE ROLL SA ZURICH/SWITZERLAND
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CEMENT ano LIME

MANUFACTURE

PUBLISHED ALTERNATE MONTHS. PRICE 1s. 6d. A CoPY ANNUAL SUBSORIPTION 95, POST FREE
$1.75 1N CANADA AND U.S.A

PUBLISHED BY
Q . PUBLISHERS OF
NCRETE PU . NS LI < 5 x —_ " v
CONCRETE PUBLICATIONS LIMITED 4 cpprg & CONSTRUCTIONAL ENGINEERING”
14 DARTMOUTH STREET, LONDOYN, 8.W.1  «¢ONORETE BUILDING & CONCRETE PRODUCTS"

“CEMENT & LIME MANUFACTURE”

T 3 ITEHALL 4581,

"TELEGRAPHIC ADDRESS: “THE CONCRETE YEAR BOOK”
CONCRETIUS, PARL, LONDON. “CONCRETE SERIES” BOOKS.

VOLUME XXXV. NUMBER 3. MAY, 1962

Specifications for Portland Cement.

SEVERAL changes have been made in recent years to the standard specifications
for Portland cement in various countries throughout the world.  Consequently it
has been necessary to revise completely the tabulated data which was last published
in this journal for May and July 1949; the tables commence cn page 36 of this
number and relate to the Chemical Composition (7able 1) and Setting Time and
Soundness (7Table 11). It is intended later to publish tables giving the require-
ments for strength and fineness.  The following notes apply to Tables 1 and 11
which are up to date to 1901,

Types of Cement.
Abbreviations denoting the various types of cement are as follows: H.S., high
strength; L.H., low heat; S.R./L.H., moderate sulphate resistant and low heat;
S.R., sulphate resistant; R.H., rapid hardening; O., ordinary; A.E., air entrained.

Table 1.—Chemical Composition.

Permitted additions exclude water and CaSO,(added to regulate the setting
time) unless specifically stated otherwise.

Chemical abbreviations: C = CaO; S = Si0,; A = ALO, ' = Fe,0y
Mn = Mn,0O,; C;A = 3Ca0.AL,0,, cte.

* indicates optional requirements.

t refers to notes in ** Remarks "' column.

NoTE (a).—One of the following two specifications to be adopted, at the
manufacturer’s option.

I.—Minimum values of major influence are considered to be Na,O -+ 0-658
K,0—0'8 per cent., C;A—S8-0 per cent., and specific surface (turbidimeter
apparatus) 1,800 sq. cm. per g The maximum limit for the SO, content in any
cement is 25, 3:0, 3'5 or 4:0 per cent., respectively, when the cement exceeds

(Continued on page 44)
(35)
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0, 1, 2 or all three of the minimum values of major influence. The minimum
limit for the SO, content is equal to the maximum limit, obtained as above,
less 1 per cent.

2.—In the SO, water-extraction test, the values obtained should be as follows.
At 18 hours. <Co-1 g. per litre; at 25 hours, 3 0-5 g. per litre.

NOTE (b).—A.S.T.M.—1 per cent. if shown not harmful by Committee C—
I on cement. Air entraining cements: none other than those specified in A.S.T.M.
(C226-58T. Federal—At the option of the manufacturer, non-deleterious
materials may be used as grinding aids in an amount of less than 1 per cent.
Federal and A.A.S.H.0.—Na,0 -+ 0:658K,0 3 0-0 per cent. if purchaser specifics
“low alkali cement.”

NotTE (¢).—The following additions are admitted when grinding. Active
material > 15 per cent.; inactive material 3 10 per cent.; mixture of active and
inactive material 3 15 per cent. In addition, 3 1 per cent. of certain special
materials may be added to assist grinding.

Table II.—Setting Time and Soundness.

Setting times are measured by the Vicat method unless stated otherwise.
X signifies that pat test is used. Hot-pat test: Pats (or balls) cured for 24 hours
in water and then in boiling water (or steam) for period of hours indicated in
brackets. Cold-pat test: Pats cured for 28 days in water. Le Chatelier test:
Specimens cured as for hot-pat test. Autoclave test: Specimens 1in. by 1 in.
by 10in. unless otherwise stated.

t refers to notes in the “ Remarks’

column.

Sir George Earle Trophy for Industrial Safety.

THE Sir George Earle Trophy has been awarded for 1962 by The Royal Society
for the Prevention of Accidents to The Blue Circle Group of Cement Companies
‘“in recognition of outstanding and consistent progress in accident prevention
extending over forty years in a comparatively hazardous industry; as a tribute
to the exemplary co-operative effort of management and workers which has
marked this progress; and in acknowledgement of services rendered, not only
within its own industry, but also the whole safety movement in the form of
unstinted practical help to safety organizations and industrial concerns over this
long period of time.”

Since 1920, when the Group was experiencing an average of a thousand lost-
time accidents per year, the rate has been progressively reduced to less than
sixty in 1961; the labour force is about ten thousan-.

The Sir George Earle Trophy, which is a silver Georgian inkstand, is awarded
annually in open competition to any factory or other industrial organization
which makes the most significant contribution to accident prevention. It was
first awarded in 1956.




May, 1962 CEMENT AND LIME MANUFACTURE Pace 45

Papers on Cement at the Silicate Industries

Conference, Budapest.
Ix the numbers of this journal for November 1961 and January last, reference is
made to the Sixth Conference of the Silicate Industries held in Budapest last
autumn. In the following are given summaries of those papers in which readers of
this journal have shown interest. Copies of the unabridged papers (in the language
of the respective authors) can probably be obtained by enquiring direct to the
Secretary of the Scientific Society of the Silicate Industry, Budapest, Hungary.

Theoretical Productivity and Optimum Dimensions of Rotary Kilns.

Starting from the laws governing the kinetics cf reacticns between solids,
J. GrzyMEK (Poland) investigates the influence of the composition cf the raw
materials, of the shrinkage and of the texture on the productive capacity of the
sintering zone, and draws conclusions regarding the sizes of cement kilns.

To compute the velocity constant £, Jander’s formula can be used, that is

3 \ 2
() = w
A 100
where x is the transformation grade (percentage) and £ is the average duration of
the process in minutes.

Now the Jander and Fischbank formula may be applied:

04
=t
where ¢ is the base of natural logarithms, B is a constant depending on the cement
texture, Q4 is the minimum activation energy necessary to start reactions, 7 is the
absolute temperature, and R is the gas constant.

With the exception of sodium, which has a negative influence on the grade of
transformation, all mineralising agents in the raw materials examined, present
as K*, Al*** and Si**** (the latter being added as a fluosilicate) increase the
coefficients of transformation and promoted the synthesis of tricalcium-silicate
in the sintering zone at 1400 deg. C. The production coefficient of the sintering
zone was computed by the following formula.

60
o L8 X (0003 7)

K =¢B

W =

where # is the content of untransformed lime (percentage by weight). Computations
with the above formula have shown the important influence of untransformed
lime. As is known in practice, the free-lime content of calcined Portland cement
clinker may vary from o-1 to 1-5 per cent. without affecting the quality of the
clinker, but under identical conditions, the production coefficient of the sintering
zone, when producing clinker of 1-5 per cent. free-lime content, must be higher
by 30 per cent. than when the free-lime content is of o-2 per cent. only. The
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foregoing data relate exclusively to the rise in the productive capacity of the
sintering section.

From the point of view of the kinetics of the reactions taking place in the
sintering zone, the construction of very long kilns of uniform diameter seems in-
advisable. In actual construction, the increase in length of the kiln does not result
in a corresponding increase of the sintering zone, though this would be of importance
for the improvement of the output per unit volume. As it is, the increase in length
leads only to a decreasing productivity of the kiln. Taking into consideration
the parameters examined in the foregoing, the output per unit volume of a kiln
may be improved, provided the kiln is not excessively long, if two conditions are
fulfilled: (a). The ratio of the diameter of the sintering zone to the diameters of all
other sections of the kiln is as high as possible; (b). The ratio of the slope of the
side walls in the sintering zone to the slope of the side walls in other sections is as
low as possible.

State of Equilibrium of the Grinding Process.

It is pointed out by B. BEkE (Budapest), that the fault of the Rittinger,
Kick-Kirpichov and Bond theories relating to the consumption of energy during
grinding, is that they consider only a single particle size and do not take the
particle-size distribution into consideration. The Charles, Holmes and Schuhmann
formule developed in 1957 to 1960 introduce a further parameter depending
on the granulometric distribution, but according to experimental results,
they have led in several instances to decreasing energy contents. The author
proposes the formula E = ” to determine the cnergy content E, x being

the particle size relating to the screen residue 36-8 per cent., ¢ being the size-
modulus of Rosin-Rammler, and v— a variation coefficient depending on the
uniformity coefficient 7 of Rosin-Rammler distribution. On the basis of the
experiments it was stated, that the uniformity cocfficient 7 grows at a decrcasing
rate if the number of grinding influences increases, while if the individual energy
of the influences increases, it can diminish. On the basis of a communication
by Papadakis in 1960 the process of grinding is the resultant of the crushing
and the simultancously occuring agglomeration, so that the agglomeration is
influenced also by the number of grinding influences and their individual energy.
Hence the formation of the granulometric distribution and the agglomeration
are in unison. The growing of agglomeration brings about the equilibrium state
of the process and this necessarily limits the grinding time. When preparing
very fine powders, therefore, up to a certain limit the dimensions of grinding
bodies must be reduced and beyond it a closed-circuit system using only the
preliminary stage of grinding must be adopted.

Determination of the State of the Sintering Zone.
Although the technical and visual determination of the state of the sintering
zone in a rotary kiln often causes difficulties from constructional and processing
points of view, purposes of operation control make it necessary.
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A useful method of determination, which is described by G. BORNSCHEIN,
are colour photographs and their evaluation. The method, results, possibilities
and limits of application are discussed in relation to certain transparencies.

Utilisation of Dust from Rotary Kilns.

It has been stated that the dust from Hungarian wet-process rotary kilns
amounts to about 11 to 18 per cent. of the clinker output. Of this amount, 10
to 20 per cent. are trapped in the dust collectors. L. S. Oroczky (Budapest)
states that the oxide analysis, the X-ray and other investigations show that the
dust contains CaCO,, CaO, clinker minerals (C;S and C,S), coal ash, and ther-
mally decomposed clay minerals. The composition of samples taken from the
dust collectors and the chimney at Beremend cement works is as follows.

Percentages.
Collector Dust. Chimney Dust.

STy o s v v @ rowars 35 wwons 5 sxowens &6 mies sy 6 @ 55818 S § @18 8§ o2 12:01 16:62
N X s 3-80 14°43
L e T T ey 4'53 4'34
CE0 ~ 2 002 ashas U5 bra Mk EAmah ot Gl T 5 & L PR e 30°58 29°56
MEO o v miar s s o s s warais 55 soems s & woane® v & WRbe s & 8 0°53 314
SOlg  wisns s mapars s 6 GO S F SRS § 5 EEE § S IE RS S0FE S S TS 7-83 3:99
KO s is oo s 55 558 56 5000 5 SRR TS SO0 § 5 MRS L5 S 4'05 434
DD, e s s b1 s S B e e e RS P fe i e 1-28 1-60
Loss OMAgAIEION. o ussmane v apmmms o e 55 o s b 6 s 5'47 3:92
Insoluble inacid; S0, « v s vswimn s s vwn s s sisns 50 s 16-00 6:95

QENED  sesssines saeatsemss § s e s vadns s oaae 8:37 11-00
COL, on-irmd Tt ST LEELRSS Fim A R M S AT Sk ST 517 not tested
Bree CaQl s v s sms avens s panmens o s s s s gres 450 274

The potassium content differs in different particle-size fractions. In case
of a sample from Beremend

Fractions >32p 23 =16 - 5u >12-5p =650
K,0 370 346 500 497 5 - 36 per cent.
Na,O I=36 I~ 29 I-57 I-63 1 - 64 per cent.

The dust can be regarded as a fecble binding material of no volume con-
stancy.  With aid of active hydraulic additives (for example trass) it can be
rendered resistant to atmospheric influences. By after-grinding (Rug90 = 6 to
8 per cent.) its strength can be improved (standard strength at 28 days, 250 to
350 k. per square centimetre). Powdered trass was added in sufficient quantity
to ensure the formation of mono-calcium silicate, in order to give durability to
the material. This quantity depends on the composition of the dust, and is
between 20 to 30 per cent.

It has also been investigated whether dust can be used as a binding material
for concretes and mortars.  The results show that binding material made from
dust is suitable for production of some types of concrete and mortar.

To regain the milling and burning energy, the return of dust to the raw slurry
has also been investigated. The dust decreases the fluidity of slurry and there-
fore it can be added only in small quantities (about 1 per cent.). If more dust
is added a flux (sulphite waste-liquor) must be used, taking the quantity of dust
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added and the moisture content of the slurry into account. Economical charac-
teristics of this process, however, are unfavourable.

Polymorphic Transformations of Dicalcium Silicates at Low
Temperatures.

A paper by W. Kurpowskl (Poland), is summarised as follows.

Phase 8-C,S has been prepared by starting from a 2CaCO; + SiO, mixture,
heated to 1350 deg. C., and allowed to cool down slowly in the furnace. The
transformation of 8-SiO,, obtained by this method, into modification B by heat
treatment has proved impracticable. On the other hand, even slight alterations
in the chemical composition of the material (namely excess amounts of CaO or
Si0,) have resulted in the stabilisation of form g; stabilisation depends on the
composition of the sample. Phase 8-C,S heated with an addition ¢f CaO will
be transformed in the course of cooling into phase B provided the temperature
has reached 1200 deg. C. Phase 8 when subjected to a similar treatment is trans-
formed into phase 8.

From the results of thermal analyses and X-ray examinations, the following
conclusions are drawn:

(1).—In the course of heating, phase 8-C,S is transformed into phase B
at about 750 deg. C. The transformation is reversible. Inverse trans-
formation occurs at about 680 deg. C.

(2).—Phase B-C,S, stabilized with an excess of silica, when heated at about
600 deg. C., is transformed into a new phase having similar N-ray
characteristics to that of phase B’-C,S described by Toropov. The
transformation B-B’ is also reversible.

Influence of False-set on the Setting Characteristics of Mortar and Grout.

Two cements of setting type and one of false-setting type have been exam-
ined and the results are reported by J. SuLikowskl (Poland). Both the normal-
setting cements have been transformed into false-setting types by the influence
of warming. False-setting cement thus obtained has turned into normal cement
when stored in a humid atmosphere. The third cement, false-setting also under
normal conditions, has been transformed into a normal-setting type when stored
in wet atmosphere. Normal-setting cement thus obtained has been transformed
into false-setting when warmed. In consequence of this processing cycle, the
three original samples have given nine samples of different properties, five of
them being of normal setting. The nine samples have been examined for initial
shrinkage and bleeding.

Quantitative and reproducible examinations have shown that false-setting
cement obtained artificially through warming decreases bleeding and causes
increased shrinkage. The processes have been found to be reversible. The
phenomena outlined above show that the gel structure of the set cement depends
on the modifications of the calcium sulphate.
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Effects of Automatic Operation of Rotary Kilns.

THE benefits to be obtained from complete instrumentation of rotary kilns are
deseribed by Mr. H. W. HILKER in a paper entitled “ Meters and Controls for
Automated Operation of Rotary Kilns,” which was presented at the Winter
Instrument-Automation Conference held in St. Louis in January, 1961. Somc
abstracts from the paper are given in the following.

Instrumentation in the manner of operational guides and automatic controls
is of much greater importance for large modern rotary kilns than for older smaller
kilns. One of the major differences is the retention time. If this is of several
hours, the operator can only see the product which is passing through the burn-
ing zone, and he has no way of knowing what is happening elsewhere in the
kiln to the product which will be coming out several hours later. The operator
needs information to be coming to him continuously from various parts of the
kiln. Such information is supplied by suitable instrumentation and controls,
the effect of which are claimed to be, on a rotary kiln, improved quality of the
product, lower fuel consumption, less maintenance, increased output because
of less operation at reduced capacity, visual records of past performance as a
guide to improved operations and reduced labour costs and improved working
conditions. Most rotary kilns operate under constant-load conditions and the
objective is to get the kiln to run steady at its optimum output. It is essential
that the kiln and the immediately connected auxiliaries must be treated as a
unit, since automatic control of a kiln cannot usually be divided into parts of
the system because almost anything done to one part will affect other parts,
and they collectively reflect in the operation of the kiln.

Some automatic controls on a kiln may work well so long as everything is
running regularly but, when upsets occur, the operator must switch over to
manual operation until conditions are restored. This is not true automatic
operation but is semi-automatic control which is of limited value to the operator
because he needs the assistance of the automatic controls most during upsct
conditions. There are abnormal conditions in kiln operation, such as when a
large ring forms, when it is necessary for an operator to exercise judgement,
and in such conditions the operator’s attention is essential because an instrument
cannot exercise judgement.  Predetermined or stored logic can be built into
modern instrumentation, but not judgement.

Cooler Control.

Instrumentation should start at the clinker cooler, for until the cooler is
stabilised any other controls of the kiln may be severely handicapped. An un-
stable cooler will upset the kiln, and an upset kiln will in turn keep the cooler
upset; this is a vicious circle.  The kiln requires constant temperature and quantity
of secondary air, and the highest possible secondary-air temperature, an increase
in which increases the flame temperature, which is important since the main
object of the kiln is to heat the material by radiation from the flame and flue gas;
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the heat transfer by radiation varies as the fourth power of the temperature
difference between the flame and the product. Constant secondary-air temperature
is important not only from the view-point of maintaining constant flame tempera-
ture and flame stability, but also from that of combustion stability. Even though
the kiln draughts are held constant, the fuel-air ratio in the kiln will change
with a change of secondary-air temperature. A change of temperature produces
a change in the specific volume of the secondary air so with a constant draught
the weight of oxygen reaching the combustion zone changes.

The object of good automatic cooler control is to supply to the kiln a constant
quantity of secondary air at as high a temperature as can be obtained or tolerated
by some limiting factor. Secondarily, it is to provide any residual cooling of
the clinker required. Such automatic controls have been developed and arce
in operation on a number of kilns.

Hood Draught Control.

Control of the hood draught to a constant value eliminates a number of
variables which are unfavourable to steady operation. It keeps the infiltration
of cold air through the hood seal to a minimum and holds constant whatever
infiltration must be tolerated. The measured hood-draught is relative since
the actual draught varies from the bottom to the top because of ‘ chimney ”
action of the hot secondary air. Once the optimum hood-draught control point
has been established, it should be held constant within 0:005 to 0-010 in. water-
gauge. If kiln operation is steady enough so that small changes can be detected,
experience shows that a control-point change of 0-01 to 0-02 in. water-gauge in
the hood-draught is reflected in the kiln within a few minutes.

A good hood seal is obviously desirable. Tests on one kiln showed that air
irfiltration at the hood was 25 to 30 per cent. of the total air used for combustion
with the hood draught held at o-04 in. water-gauge. When the hood-draught
changed to 0-09 in. water-gauge the leakage of air doubled.

HEAT LOST IN FLUE GASES
PER CENT

ZONE OF MAXIMUM
COMBUSTION EFFICIENCY

*LIN3D H3d - HIV V1OL

Fig. 1.
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STEETLEY
(moroved

Rotary Kiln Lining Blocks

NOW

ABSOLUTELY

GUARANTEED
for

ACCURACY

OF TAPER

LOW POROSITY

EASY BRICKING

of taper. g

e AVAILABLE ~ ¢
® Combination of bricks will turn ; ~ v un . \[
any desired circle to fit the burning o 9"x43"/?x6 |
zone of a rotary kiln. CROWN 9"

@ This introduces the bonded type of brick construction, 9”x4L”/2x 3"
with its increased mechanical strength of the lining, CRO:NI;J J\

resulting in extra lining life.

Guaranteed dead accuracy i ‘_ / SIZES

BONDER
® Easier and quicker bricking. l}1 )
® Colour key enables bricks to be easily recognised when 7"x43"/?x6 6“‘"3 e
fitting combination of bricks for ring. CROWN \F
® Steel jointing plates attached to individual bricks if 7"x4%"/?x3"
requested. CROWN
® Can be supplied in Mag. 90 or Mag-Chrome qualities at BONDER \L

highly competitive prices.

Technical information on request :

[\\1
THE STEETLEY REFRACTORY BRICK CO LTD

BWORKS AT:
NORMANBY OUGHTIBRIDGE STEETLEY BRASSINGTON
near MIDDLESBROUGH l near SHEFFIELD | near WORKSOP | DERBYSHIRE

All enquiries to: The Steetley Refractory Brick Co. Ltd. Oughtibridge near Sheflield Tel: Oughtibridge 2311
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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.61in.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

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

TGA EBSA
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The best control point for hood draught should be determined for each in-
stallation. The hood-draught controller should be temperature-compensated
to eliminate the effect of the high ambient temperature surrounding the hood.

Opinions differ concerning whether the draught should be controlled at the
hood or at the feed-end of the kiln. A balance between the forced draught and
induced draught should be maintained at the hood. If the feed-end draught
is controlled by an induced-draught damper and if there is an increase of resistance
to the flow of the flue gas through the kiln, say by formation of a ring, the in-
creased resistance reduces the flue-gas flow through the kiln, which causes the
feed-end draught to increase. A feed-end draught controller operates to restore
the draught to the desired control point by closing the induced draught-damper
and reducing the induced draught. This movement reduces further the already
deficient flue-gas flow, so that in such a condition the feed-end draught controller
operates in the exactly opposite manner to which it should, and the control
produces trouble rather than eliminating it.

(Continued on page 53)
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Fig. 3

(See page 53)
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Gonsett
AROTAGON Bricks

The NEW Hot Zone Lining
for ROTARY GEMENT KILNS!

Srecially developed for Portland Cement Kilns by Consett Iron Co. Ltd..
ROTACON possesses all the important characteristics

necessary in a basic liner brick.

ROTACON bricks build up a sound coating rapidly and withstand kiln
shut-downs without spalling. They are not subject to chemical attack

at high operating temperatures and will not disintegrate from thermal
contraction. The ideal basic lining for the production of Portland Cement.

ROTACON BRICKS SAVE MONEY
BY INCREASED KILN AVAILABILITY

w7y GONSETT IRON CO. LTD.

\

N

b ]

: N CONSETT * COUNTY DURHAM
: Telephone : Consett 341 (12 lines) Telex: 53172
Telegrams : Steel Consett Telex

London Office: NORFOLK HOUSE, 7, LAURENCE POUNTNEY HILL, E.C 4.
Telephone : Mansion House 7975 Telex : 28957

NSSSSN

REFRACTORIES
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A «“ CONCRETE SERIES ’* BOOK
DESIGN AND CONSTRUCTION OF FOUNDATIONS

By G. P. MANNING, M.Eng., M.I.C.E.
Published 1961

This well-known engineer deals with the type of foundation work that would
normally be undertaken by a civil engineer without calling upon specialists, and
is suitable for practising civil engineers and students. A feature of the book is the
large number of examples of actual problems with drawings showing the details.

The principal Contents include

Site Investigation; Applied loads; Settlement.

Construction.—Operations within various sizes and types of excavation.
Materials; Caissons on land sites; Work on submerged sites.

Design.—Mass concrete piers and walls: Reinforced concrete slab and beam-and-
slab footings; Anchor foundations; Rafts; Driven and bored piles; Foundations
subjected to lateral loads.

13 DESIGN CHARTS

Numerous illustrations. 235 pages
Price 24s., by post 25s. 6 dollars in Canada and U.S.A.

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

A “ CONCRETE SERIES’* BOOK

FOUNDATION FAILURES

By C. SZECHY, D.Sc.
Published 1961
The Author, who is Professor of Foundation Engineering at Budapest,
investigated numerous cases of the failure of foundations in Hungary, and

the book includes the results of these examinations together with reports of
many other failures in various parts of the world.

The principal causes of failures are classified as: Insufficient or wrongly
interpreted site investigation; Unsuitable structures and foundations;
Defective execution; External influences.

An important feature of the book is the discussion of remedial measures
for each of failures described.

115 pages. 123 diagrams and photographs.

Price 20s.; by post 21s. 5 dollars in Canada and U.S.A.

CONCRETE PUBLICATIONS LTD.
|14 DARTMOUTH STREET, LONDON, S.W.I
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Measurement and Control of Fuel-Air ratio.

Because of the high cost of fuel, combustion efficiency is important and this
means a need for maintenance of a regular fuel-air ratio. There is usually no
easy economical way to meter the combustion air to a kiln. Therefore, the fuel-
air ratio is measured by sampling the flue gas leaving the kiln. Excess air
increases the sensible heat loss to the chimney, increases the amount of unburnt
fuel which goes up the chimney and decreases the flame temperature, which in
turn means that more fuel is required to produce the required temperature in
the burning zone. Fig. 1 shows heat losses due to excess air and to unburned
fucl. The heat loss on the fuel side is about fifteen times that on the excess air
side. In between is the zone of maximum combustion efficiency, which must be
determined for each kiln.

It is sometimes stated that as long as any oxygen is present in a kiln, un-
burned fuel cannot occur, but experience of several hundred kilns (large and
small) does not verify this. Fig. 2 shows an oxygen-combustibles (fuel) recorder
chart from a r1o-ft. by 350-ft. modern dry-process oil-fired kiln. The record
was made under so-called normal operating conditions with the recorder not
visible to the operator. Combustibles appear whenever the oxygen is below
about 1-5 per cent. A modern continuous oxygen-combustibles recorder provides
a practical means of monitoring the combustion efficiency of a kiln, the zone of
maximum efficiency being determined simply by reducing the combustion air
to the amount where a trace of combustibles begins to show. Thus, the measure-
ment of combustibles is necessary to determine the minimum oxygen (excess air)
operating point which can be used on the kiln at the particular time. Large
modern kilns operate at about o-5-per cent. oxygen, or a little less, without un-
burned combustibles, but other kilns may not run below 2-per cent. or 3-per cent.
oxygen. A high requirement of oxygen usually indicates poor fuel-air mixing
in the combustion zone. Measurement of the combustibles will show when the
burner is beginning to operate badly by not mixing properly. Operating with
unburned combustibles contributes strongly towards formation of rings and the
combustibles-recorder is therefore a valuable guide to reducing or eliminating
rings.

Measurement of unburned combustibles is almost essential on kilns equipped
with a feed pre-heater or an electrostatic-precipitator as a guide to preventing
explosions in this equipment as have occurred within the recent past.

When used as a controller, the gas-analyser must be reliable and fast in
response. A modern gas-analyser on a long modern kiln will respond within
seconds to a change of fuel or combustion air.

The charts in Fig. 3 (page 52) record gas analyses for an 11 ft. by 250 ft. wet-
process cement kiln. The upper chart was made shortly after the initial install-
ation of the gas-analysis equipment, and indicates normal operation of the kiln
before this guide was available to the operator. The lower chart indicates
current operating conditions with a minimum of oxygen and no unburned
combustibles.
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An International Directory of the Cement Industry.

A “ WorLp CEMENT DIRECTORY ” was published recently by Cembureau, the
Swedish Cement Statistical and Technical Association. The data, which are given
in 152 pages of tables and 31 maps, are based on a detailed investigation into the
size, location and ownership of cement works in about a hundred countries. The
information given includes the names and addresses of the operating companies
and of their works, the number and type of kilns, the method of manufacture, the
capacity of the kilns, the capacity for the production of clinker and cement, the
types and trade names of the cements manufactured, and in some cases the
number of workers. These data are in accordance with the position at the end
of 1959, but the estimated capacity of the kilns at the end of 1960 and 1961 is
also given. The maps show the location and capacity of the cement works in
cach country. There is also a map showing the distribution of cement works
throughout the world.

In addition to its use as a work of reference within the cement industry, the
Directory should be of value to suppliers to the cement industry, exporters of cement
and concrete products, libraries and statistical authorities, and planning
organisations.

Copies of the Directory are obtainable from Concrete Publications Ltd., 14
Dartmouth Street, London, S.W.1., price 75s. plus 2s. 3d. for packing and postage.

Cement Industry in the Near East.

Jordan.—The Jordan Cement Factories Co. continues to expand, but has
been unable to supply the entire requirements of the country so that imports
from Syria are necessary. The capacity of the works was raised recently to 700
tons a day, the annual output being estimated to be 250,000 tons. A third kiln
has been ordered and is expected to be in operation by the end of 1962.

Saudi Arabia.—A dry-process works having a daily capacity of 300 tons
commenced operating early this year at El Hasa. The principal plant was sup-
plied by Polysius G.m.b.H., of Neubeckum, Germany, the main electrical equip-
ment by Siemens-Schuckertwerke Aktiengesellchaft of Erlangen, Germany; the
complete power plant was installed by Maschinenfabrik Augsburg-Nurnburg
AG., of Augsburg, Germany. The civil engineering work was carried out by the
Misr Concrete Development Co., S.A.E., of Cairo. The entire works was designed
and constructed under the supervision of Henry Pooley (Consulting Engineers).

«Airslide’’ Air-activated Conveyors. The term “Airslide” is the trade mark
for air-activated (or fluidising) gravity conveyors and related parts and access-
ories of the Fuller Company, of Catasauqua, Pennsylvania, U.S.A., and is
registered as such in several countries including Great Britain (Reg. No. 712,768),
Canada (Reg. No. 46635/183), and the U.S.A. (Reg. No. 533,150). The sole re-
gistered users of the trade marks “Airslide” and “F. H. Airslide” in the United
Kingdom are Constantin (Engineers) Ltd.
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UGCESSFUL

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
. ! magnesia based bricks has been established.
| C COOL FACE (THEORETICAL) These bricks quickly develop and retain a
’ SR G AGNESITE protective clinker coating. Lower thermal con-
¢ — ductivity values give a reduction in shell
H;I:mess i uncoated] coutes | uiesstet Coated temperatures, fmd as a result thc. heat losses of
i M . linings made from these new bricks are much
‘] 365 265 395 295 lower than with magnesite. Greater
thermal efficiency, promoted
855 | 255 | 380 280 by lower conductivity, makes
< L - e 101
9” ' 330 230 375 275 GR ‘341’ a more cconomical

proposition.

We shall be pleased to provide specialist advice and
supervision of the installation of linings if required.

GENERAL REFRACTORIES LTD. ...

for everything

GENEFAX HOUSE * SHEFFIELD 10 - TEL: SHEFFIELD 31113 in refractories.
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ST E I N M AG c Photograph by courtesy of the
. M . Billingham Division of 1C1,
7he Basic Lining for g
Rotary Cement Kilns

STEIN MAG C offers

% High resistance to clinker attack.

A

% Forms clinker coating quickly.

% High retention of coating during
kiln shut-downs.

\

¢ Excellent for oil firing

a2

From our range of High Alamina bricks and Firebricks we can also supply g VLS 2801
the correct type of Refractory to suit all zones in Rowary Cement Kilns, il wser !

Published by Concrere Pusricartons, Lin., 14, Dartmouth Strect. London, S.W.l1, England
Printed 1n Great Britain by CorNwart Press Lro., 1-6, Parls Garden, Stamford Street, London, S.E.l1.
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