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FULLER |
KINYON

The Fuller-Kinyon Type H
Pump, illustrated here, pro-
vides a pneumatic conveyor
system which ensures direct
savings in operation with the
minimum of supervision, as
materials can be conveyed
literally anywhere a pipeline
can be run. Layouts of new
cement plants can be con-
sicerably simplified, and old
plants moderniced without
interference with existing

buildings and equipment.

FULLER EQUIPMENT FOR CEMENT WORKS

also includes The Airmerge Blending System for homcgenization of raw meal. **‘F-H Airslide'’ Fluidizing
Conveyor for transferring raw muterial ond finished cement to storage silos. Rotary Gate Vaives. Material-
level Indicators. Remote-cantrot Pavels, 2tc. We are also fully equipped with a laboratory to test all
materials cubrrittec, to deteiniine cheir rluidizing characteristics, and to provide the basic data necessary
for designing biending equinment cnd prevmatic handling plant * U.K. Regd. Trade Mark.

PusListep By CONCRETE PusLications Lrp. 14 Darrmours Streer, Lonoon, S.W.1
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STEIN
MAGNESITE C

—A BASIC BRICK
DESIGNED FOR
MAXIMUM SERVICE
IN THE HOT ZONE
OF ROTARY CEMENT

KILNS

JOHN 6. STEIN &€0; L1

Bonnybridge, “‘: . _iScotland

st touwiy S5 58
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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.
pr— LTD PHONE:GLOUCESTER 24051

HE |_| p— | Ayt
GLOUCESTER
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THE NEW
PROGRESS 52
SLURRY

FILTER
PRESS

quicker filtering—lahour saving:
non-spill drainage troughs

THE HEART OF THE PRESS

PUMP FOR
PRESSURE
FILTERING

|
|
Strong, with free drainage |
[
f |
Patsnted. In LLK, } FLOW CONTROL PUMP
I
|
[
[
|

i‘ characteristics, giving up to
. 50% saving in filtration
 time.
with Foreign and Instantly or automatic-
l:' further patents ally controlled pressure,
pending. governing moisture
content and

pumping period.

Further patents

specialists in design & production of

filter presses and ancillary equipment
PROGRESS ENGINEERS LTD

COBRIDGE, STOKE-ON-TRENT, ENGLAND. Telephone: Stoke-on-Trent 21471-3

i

pending.
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- HUMBOLDT

®

Installation in the Phiﬁﬁpilie‘;'

For the dry process use
HUMBOLDT rotary kilns with heat exchanger.

On new rotary kilns with heat exchanger
the heat consumption is 800-850 kcallkg clinker
including the heat required for
drying the raw materials and the coal

50°l, increase of production
is guaranteed by using HUMBOLDT heat exchanger
in existing plants. It also means

40°/, fuel saving.

Waste heat utilization saves heat

up to 150 keallkg clinker.

Raw mix is fed as dry dust.

Maintenance cost is negligible.

Equipment with HUMBOLDT electric filter keeps

dust dissemination below 0,1 grammelcubicmeter waste gas.

KLOCKNER-HUMBOLDT-DEUTZ AG . KOLN

Telephone: Kéln 67 71 Werk Humboldt Koln-Kalk Telex: 08 87 3410
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HIGH EFFICIENCY FABRIG
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 98.69,, there being no real visible
discharge to the atmosphere.

For further details contact:-

Tiighman’s Limited

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

A MEMBER OF THE STAVELEY COAL AND IRON CO. LTD. GROUP
T261
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ECONOMICAL

CONTRIBUTIONS
TO EFFICIENCY IN
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.

“NI-HARD ”, which is
made with the aid of mod-
ern mechanical plant, is
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 ! ‘

illusrrated leaflet giving proof of the many

uses of ““Ni-Hard and White Iron”. We e oun 1’
also manufacture wear-resisting castings

for many applications in gas works,
shot-blasting, coke crushing, mining COMPANY LIMITED
machinery, etc. WILLENHALL, STAFFS. Telephone: Willenhall 312/541 (2 lines)
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DAYLOR
CIRCULAR DUST
COLLECTORS

The Mechanism shown above is standard and is robustly built
for 24-hours’ operation.

J. DARNLEY TAYLOR LTD.

undertake the design and installation of complete
Dust Collection plants, including
ducting.

Our machines are extensively used in Packing Plants, Grinding Mills, Screening
and Crushing Plants, for the collection of Cement, Gypsum, Lime and Stone
dusts, etc.

With many plants already giving first-class performances, our Collectors are sold
mainly on reputation and incorporate cyclone and filter sleeve principles, with
fully auto-scavenging and rapping cleaning mechanism.

May we help you with your problem? Write to:
NZSOR HOUSE, 3 CALEDONIAN ROAD, LONDON, N.1. Telephone : TERminus 9454
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come what may —
drop . . . trickle . . . stream . . . torrent . ..
liquids . . . gases . . . sludges . . . slurries

The answer to your

m FLOWMETERING problem
is certain to be found in the extensive
range cf instruments manufactured by

FISCHER & PORTER LTD

Telephone: Harrington 333

__________________________ |
I Cut out and attach to your letter heading |
I To: FISCHER & PORTER LTD

| WORKINGTON - CUMBERLAND |
| Please send me details of your FLOWRATORS for metering :- |
: NAME e towrows [ ] ||
| COMPANY' .o sassmsvse gy vavss MEDIUM FLOWS D |
I s I |

I C & LM/I l
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ACTIEN-GESELLSEHAFT,

General Sales Office

Refractory Products Limited
Basle 6. St. Albanvorstadt 94
Switzerland

CEMENT AND LIME MANUFACTURE

SEPTEMBER, ]!

Our Bricks
in High Production Lime Shaft Kilns

Asaresult of their excellent refractoriness our Basic
Special Magnesite ANKRAL Bricks offer consider-
able advantages in High Production Lime Shaft
Kilns.

Shaft Kilns lined with ANKRAL Bricks work econ-
omically for the following reasons: Lining with
ANKRAL Bricks makes it possible to obtain a high
specific load and therefore a high production rate.
Since no crust formation occurs it is possible to
obtain a trouble-free Kiln campaign.

As a result of the reduced number of intermediate
repairs the life of the lining is increased. Increased
output goes hand in hand with improved quality
whereas Furnace servicing is simplified. The type
of lining required is worked out by our Design
Department to conform with the conditions at the
individual Works.

Recommendations for the project and also complete
advice is given by our Engineers from construction
tooperation of Furnaces and is part of our specialised
technical service.

ClS

VEITSCHER MAGNESITWERKE

VIENNA-AUSTRIA

Representative for the U.K.

JOHN LE BOUTILLIER LTD.
3, REGENT STREET, LONDON, S.W.|
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POLYSIUS Ltd.7 ASCOT, BERKS.
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British Rema Grinding Equipment consists of
ball mill, ring roll mill, pinned disc mill or
disintegrator, according to the nature of the
material being operated or to the required
fineness. This is followed by either a classifier,
cyclone and fan, or an air separator, as required.
In the illustration 1s shown a No. 2 size rapid
access disintegrator, arranged with top feed
inlet and band feeder, suitable for production of
100 B.S.S. powders.

The ring roll mill in the foreground is suitable
for the production of 200 B.S.S. powders. We
supply complete installations, up to the largest
sizes, for the grinding of materials.

Experimental & Demonstration Plant DISINTEG RATORS
BRITISH Our Experimental Dept. is equipped to  and RING ROLL MILLS
process customers’ own materials (o [ T - e o — - -
ensure that the most satisfactory equip- | o BriEERIR - ?R‘:“/; & ';:" |
o ovi 2 4 a actur .
ment can be devised. The equipment Ltd. One Industry Road, Sheffierd 9. |
covers grinding plants, pneumatic '

drying, combined drying and grinding, i Please post data to:—

grinding and firing equipment for IName e R N S A SRRV £ I

pulverized fuel. ‘ POSIEION <uoi savevssmsaniaess S : l

British ‘REMA’ Manufacturing Co. Ltd. | firm.... .. . ; |
PROPRIETORS : EDGAR ALLEN & CO. LIMITED | Address . ... .. ... . 1

ONE INDUSTRY ROAD - SHEFFIELD 9 |
Telephone : 42721/2 ¢+,

Plants for making:
ASBESTOS CEMENT PRESSURE PIPES

ASBESTOS CEMENT SHEETS
WHITE CEMENT
SLAG CEMENT

ASBESTOS CEMENT ENGINEERING CO.
P.0. BOX 34.649 Haupstrasse 26, VADUZ, LIECHTENSTEIN, SWITZERLAND
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260-1

300000 long tons/year

100000 long tons/year

Vertical shaft kilns and
homogenising plants

in modern cement works

50-300000 long tons/year

100000 long tons/year

L.DE ROLL SA ZURICH/SWITZERLAND
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IS DUST YOUR PROBLEM . ..?

Consult Lodge-Cottrell the pioneers
of electrostatic precipitation, designers,
suppliers and builders of plant
to deal with dust emission from

§@ all types of processes.

il
&

Lodge-Cottrell
ELECTROFILTERS

Overseas: Continental Europe; Leon Bailly,
Ingenieur Consiel, Avenue des Sorbiers,
Anseremme-Dinant, Belgium.
LODGE-COTTRELL (AUSTRALIA) PTY.LTD.,
LODGE-COTTRELL (AFRICA) PTY.LTD.,
P.O. Box 6070, JOHANNESBURG.

LODGE-COTTRELL LTD - GEORGE STREET - PARADE -BIRMINGHAM3 - TEL: CEN 3388 - LONDON CEN 5488

ls- Steel Balls for
| i Ball
and Tube Mills

ALL HAND FORGED
(from |” — 54" diameter)

Designed to
Grind faster Last longer

Never break Never lose shape
Also makers of fine hand-forged tools for Quarry and Mine

Ly

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

Phone and Grams : Sheffield 24201/2.

Iy BRI mmmmmmnummmmmﬂlﬂ“"‘
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VALVE BAGC
PACKING PLANTS

HAVER &
40kg HYDRATEDLME) o roprR
s ED LIME OELDE Westfalen

U.K. Representatives:
CONTINENTAL ENGINEERING CO. LTD.,
London Road, Ascot, Berks.
Tel. No: Winkfield Row 395
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INOVO

A HIGH ALUMINA REFRACTORY
WITH A LONGER WORKING LIFE

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

Other Bonnybridge Refractories for these
Industries Include

NOVO 60

NOVO 50

OCTO

CALDER L

CALDER LS

' 5 BONNYBRIDGE SILICA & FIRECLAY CO. LTD.

BONNYBRIDGE, SCOTLAND. Telephone: Bonnybridge 227.
Telegrams : “Silica” Bonnybridge.

A NEW ¢« CONCRETE SERIES > BOOK
ON
SHUTTERING

A unique book written by a practising design-r of formwork especially for
those similarly engaged.

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

Frincipal contents include pressure of concrete on forms; working stresses in
timber (including plywood) and steel; bending moments and forces; formule for
sheeting, 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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GONTROL
YOUR DUST...

A VISCO ‘BERMAX’ Automatic
Dust Collector is particularly
suitable for use in high
temperature conditions and

in cement works for the recovery of
cement, clinker and gypsum dusts.
The VISCO ‘BERMAX’ is
inexpensive, 99.59, efficient, and
needs practically no maintenance.
Enquiries invited to THE VISCO
ENGINEERING CO. LTD.,
Stafford Road, CROYDON.
Croydon 4181.

VISGO “BERMAX

Dry Type Dust Collectors

dWe
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Alite

SUPER REFRACTORIES
for
CEMENT & LIME WORKS

PAGE xviii AND LIME

High Alumina bricks and
special shapes for Rotary and ‘
Shaft kilns.  Full details ‘

available on request.

i Alite Alumina Refractorines:
No. 1 69-72%, CONE 37-38 :
B.1 62-64°% 36 |
B. 57-59%, 36
D. 39-429%, 33 i

Insulating  Bricks.
Air-setting

High-temperature
“PEER"
Cements.
“R” Quality Fire brick for lower
temperature work and resistance to
abrasion.

i)

Refractory

E. J. & J. PEARSON LIMITED
STOURBRIDGE, ENGLAND

MANUFACTURE SEPTEMBER, 1060

STEEL
JOINTING SHEETS

for BASIGC BRICKS

Produced in Sheet Steel in
all thicknesses from 21 gauge to 3”. For
easy handling, all products
are packed in bundles of 25 or 50
according to weight, and
marked to customer’s specification.

MANUFACTURERS TO THE
CHROME-MAGNESITE BRICKMAKERS ASSOCIATION

FLOUCH GARAGE and ENGINEERING CO

HAZLEHEAD near SHEFFIELD YORKSHIRE
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3 FIFTY YEARS OF
N\
2] CONTROL GEAR DEVELOPMENT
N\ :
NI
'\
T X have made possible a notable
N g
. N half-century of achievement . ..
X
.
\\\ To you, our Customers throughout Great Britain and overseas,
“\ we offer a special Golden Jubilee ‘Thank You’. Your support and
\\ ‘\ co-operation during these eventful years have
%
: Stimulated development of new Allen West techni-
N ; ques and resources to meet the ever-advancing demands
: \ of Industry, Electrical Traction and Marine Service
\
)
“

Helped us from modest beginnings in 1910 to

become the biggest organisation in the British Common-

wealth specialising in the manufacture of electric motor
control gear

Enabled us to maintain, in terms of improved
efficiency and service, our proud claim that for every

electric motor, however arduous or intricate the applica-
tion, there is an Allen West starter

In the challenging years ahead, your needs will ever be our interest

ALLEN WEST & CO LTD

BRIGHTON * ENGLAND
SUBSIDIARY COMPANIES IN CANADA, SOUTH AFRICA & RHODFSIA

AGENCIFS THROUGHOUT THE WORLD

©
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ROTARY

FLUXO

PACKER
for

CEMENT

TELEPHONE:
QROSVENOR 4100

TELEQRAMS:
FOLASMIDTH
TELEX, LONDON

CABLEQRAMS:

FOLASMIDTH
LONDON

CEMENT AND LIMI

SEPTEMBER, |k

MANUFACTURI

For automatic filling and weighing of cement into
valved sacks.

LARGE OUTPUT

combined with weighing accuracy and economy
in labour.

F. L. SMIDTH

& CO. LTD.

105 PICCADILLY, LONDON, W.1
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Automation at a Cement Works in U.S.A.

THE new cement works (Fig. 1) for the Ideal Cement Co. has an annual capacity
of about 500,cco tons of cement and is constructed next to the company's existing
works at Ada, Oklahoma, U.S.A. The raw material is supplied to both works
from the quarry by means of a belt-conveyor. Operation of the new works is
automatic so far as possible and almost all the operations from conveying the
raw material from the quarry to storing the cement are controlled from one
control room (Fig. 3).

Supply of Raw Material.
Limestone and shale are obtained from the same quarry, the limestone being
obtained by blasting. Holes of 6 in. diameter are drilled 4o ft. deep at intervals
of 10 ft. in each direction; 200 1b. of explosive are placed in each hole and when

Fig. 1.

detonated produce about 1-7 tons of rock per pound of explosive. The limestone
and shale are loaded into 22 }-ton wagons by means of electrically-operated shovels
and delivered at different times to the hopper of the primary impact crusher.
The crusher is driven by a 200-h.p. motor and reduces the rock to sizes less than
6 in. The flow of material through the works is shown in I7g. 2. After leaving
the primary crusher the shale is conveyed directly to a 4oo-ton surge hopper.
The crushed limestone is taken by a pair of conveyors to two 6-ft. by 12-ft.
vibrating screens with #-in. openings. Material passing through the screen
63
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goes to the surge hopper and over-size material passes to the secondary crushers,
which are each 70o-h.p. reversible impactors, and thence to the screens again.

From the surge hopper at the quarry material is taken to the cement works
by a system of belt-conveyors 5% miles long which is said to be the longest in the
world. The conveyors are supported on prestressed concrete beams up to 117 ft.
long which are supported on columns up to g7 ft. 6 in. high (Fig. 4). Dust collec-
tors are provided at the ends of each length of conveyor. Seven motors develop-
ing a total of 1050 h.p. are required to drive the conveyors at the normal rate of
500 ft. per minute delivering 1000 tons of material per hour.

If the material on the conveyor is shale it is deposited in a soaking pit capable
of receiving more than 21,000 tons, or in a storage area for 10,000 tons beside the
pit. The shale is spread and reclaimed for delivery to the four wash mills by

SLCU o '%z:u,
-

L

Fig. 3.

means of a 2-cu. yd. drag scraper. If limestone is on the conveyor it is carried
to six storage silos about go ft. high, 30 ft. in diameter and each capable of storing
2,400 tons. Sand, iron ore and gypsum, which are delivered by road and rail,
are discharged from another conveyor into interstice storage bins.

Preparation of Raw Material.

The shale is agitated in the wash mills until it can be pumped to a storage tank
in the mill building and thence to the raw grinding mills. Limestone is extracted
from the silos by means of weighing feeders and conveyed to ball mills in which
slurry is prepared for the kilns. The two rotary mills are each 11 ft. in diameter
and 32 ft. long with a capacity of 6,000 barrels of slurry per day. The product
of the mills is tested hourly to determine the contents of water and CaO and
twice each shift to determine the fineness of the product which must be such that
at least 84 per cent. of the material passes a 200-mesh sieve. The water content
of the product from the mill is adjusted continuously by means of a meter using
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51 millicuries of radioactive cesium 137 to measure the density of the slurry.
The meter controls the amount of water added to the mill product so that the
water content is 40 per cent.

The slurry, in which the solids are about 8o per cent. limestone and 20 per cent.
shale, is pumped to three blending tanks each of a capacity of about 10,000
barrels. After one or two days the agitated slurry is pumped to a vortex mixer

Fig. 4.
where dust, reclaimed from the exhaust gases, is added before the slurry enters
the kilns. More than half the 200 tons of dust generated daily is used in this way.

Burning and Cooling.

The two 12-ft. diameter kilns are 450 ft. long and fired by natural gas. About
6,000,000 B.t.u. per ton are used at a burning temperature of about 2800 deg. I,
about 5,000,000 cu. ft. of gas being burnt hourly in each kiln. The kilns are
rotated at about 8o revs. per hour by two pairs of 1co-h.p. D.C. motors. The
interior of each kiln is scanned by a television camera linked to monitors in the
control room. About 180,000 cu. ft. of air per minute is passed through the
kilns and hot air is drawn from the clinker-cooler for primary combustion. The
temperature at the entrance of each kiln is about 60o deg. F.  Each kiln discharges
clinker at about 2000 deg. F. to a 6-ft. by 100-ft. air quenching cooler which re-
duces the temperature to about 150 deg. in twelve minutes. The coolers dis-
charge to one of a pair of conveyor systems which take the clinker to storage.
The spare conveyor system is provided for emergencies. Clinker is stored in six
silos, each 38 ft. in diameter and go ft. high, in the same group as the raw-material
silos. Gypsum is stored in the interstices and is drawn, with clinker from the silos,
by weighing feeders to be taken to the finishing mills.
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Finishing and Loading.

The two finishing mills are similar to the raw-mills and each discharges to a
bucket conveyor which carries ground clinker and gypsum to one of a pair of
16-ft. air separators. The rejected material is returned to the mills while the
accepted cement is pumped to nine concrete silos of about 36 ft. diameter and
136 ft. high and to four interstices of which the total capacity is about 38,000 tons.

Beneath each row of three silos there is a 150-ton weigh-bridge on which either
railway wagons or lorries can be loaded with loose cement. The platform of each
weigh-bridge is 10 ft. by 140 ft. When the required weight of cement has been
delivered to the carrier the supply is stopped by an automatic valve designed
by the company’s engineers.

Dust Collection.

Extensive provisions have been made for the collection of dust. Specially

designed collectors are installed at the mills, kilns and coolers and along the raw-
material conveyors leading to the works. A combined cyclone collector and
electrostatic precipitator collects dust from the exhuast gases of both kilns and
traps 9g9-4 per cent. of all dust above one micron in size. Over £535,000 was spent
on dust collecting equipment.
THE general design was by the Ideal Cement Co. The general contractors
were the Concho Construction Co. and the Fruin-Colnon Contracting Co. The
foregoing information is abstracted from “ Rock Products,” March 1960, and
“Pit and Quarry,” July, 1960.

Technical Publications.

Cement Materials and Kilns.

Tue Portland Cement Association (of U.S.A.) has issued two booklets written
by C. F. Clausen, the Director of the Manufacturing Process Department of the
Association. The scope of one of these publications, which is entitled ““ Cement
Materials ”’ and contains about sixty pages, is wider than its title would imply
since it deals not only with the various raw materials and methods of obtaining
them, but with processing them and the clinker, with waste and by-products, and
with the economics of manufacturing. The second booklet is an historical
sketch of ““ The Evolution of the Cement Kiln.”

»

Italian Cements.

Two papers by Prof. Dott. Fabio Ferrari have been issued by ““ Il Cemento ’
of Milan. In ““ Legantiidraulicia—Cenno storico,” the development of the several
types of Portland and other cements is traced from the earliest times and a feature
is the bibliography containing more than 250 entries; this publication is written
in Italian. The purpose of the paper entitled “ Ferric Cements (Ferrari type)
and Related Pozzolanic Cements ™ is to encourage the use of iron and pozzolanic
cements. Comparisons are made with Portland cement.

)
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The Effects of Carbonation on the Shrinking and
Crazing of Hydrated Cement.

TESTs carried out to investigate the effects of carbonation on the shrinkage and
crazing of thin layers of hydrated cement are described in the Australian Journal
of Applied Science, Vol. 10, No. 4, 1959, by K. M. ALEXANDER and J. WARDLAW
of the Commonwealth Scientific and Industrial Research Organisation (Australia).
(Similar experiments conducted by Messrs. B. Kroone and Mr. F. A. Blakey
were described in this journal for May 1960.)

Because the permeability of mortar and concrete is low, the relative humidity
in the interior of mortar specimens, which commonly have cross-sectional areas
of 1 to 40 sq. in., may differ from that of the surrounding atmosphere, producing
uncertainty concerning the relative humidity at which carbonation occurs. Fur-
ther complications arise when the shrinkage of a surface layer is opposed by an
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inner core which has not undergone any change. For these reasons the specimens
in the tests described were thin so that a penetration of 0-06 in. produced complete

carbonation.
Materials and Method.

Low-alkali Portland cement was used to make three specimens } in. square
by 2 in. gauge length for each set of conditions studied. The water-cement ratio
was 0-30 by weight. A temperature of 73 deg. F. was maintained with a permis-
sible variation of plus or minus 2 deg. F. throughout the periods of storage in air
and water.

The specimens were cured for twenty-four hours in sealed test tubes and then
for seven or twenty-eight days under water free from CO,. They were then
placed in tubes through which were drawn very slow streams of air of the required
relative humidity and free from CO, or containing CO,. This curing was continued
for nine months while relative humidities of 32, 52 and 76 per cent. were maintained.
Zero humidity was determined by means of silica gel and 100 per cent. humidity
by a humidifier containing water. The lengths of the specimens were measured,
with a micrometer calibrated in 0-0001-in. divisions, without removing the speci-
mens from the curing atmosphere.

As would be expected, the shrinkage at nine months of specimens cured for
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seven days or twenty-eight days under water was proportional to the percentage
of the water lost, a slightly greater shrinkage being obtained for the twenty-
eight-day specimens. Although the cross-sectional area of each specimen was
only 0-0156 sq. in. some weeks or months passed before equilibrium occurred on
drying in a moving stream of air, the time depending on the relative humidity.
This emphasized the possibility of error in using large specimens.

Shrinkage of Specimens Exposed to Atmospheric CO,.

The shrinkages of specimens after drying for nine months in air free from CO,
are indicated for various values of relative humidity by the solid lines in Figs. 1
and 2.

The corresponding shrinkages of specimens exposed for nine months to air con-
taining normal concentrations of CO, are shown by the broken lines. Itisindicated
that regardless of the relative humidity the dimensional change is effected little
by normal concentrations of CO, and that until the relative humidity is below

7-DAY WATER CURED 28-DAY WATER CURED"

o5
[' .0 CO,-FREE AIR -
@ NORMAL AIR A

-

°
'S

°
©

9 MCNTHS SHRINKAGE (%)

°

L s L
° 20 a0 60 80 100
RELATIVE HUMIDITY (5%) RELATIVE HUMIDITY (1)

@ (b)
Fig. 2.

75 per cent. no effect is produced. As the relative humidity decreases trom 75
per cent., the shrinkage increases until at 30-per cent. relative humidity the greatest
shrinkage occurs at which stage the effect of the presence of CO, is to increase
the shrinkage by only o-1 per cent. or about % of the drying shrinkage. The
sudden drop of the broken line in Fig. 2(b) at relative humidities less than 30 per
cent. is attributed to experimental error in view of the results of the next tests.

Shrinkage of Specimens in CO, Alone.

Specimens cured under water for 28 days and then stored for nine months in
air either free from CO, or with the normal content of CO,, were finally exposed
for three months to CO, alone. Additional shrinkage depending on the relative
humidity occurred similarly to that shown in Fig. 2, the greatest effect again
occurring at about 30 per cent. relative humidity and being about o-1 per cent.

At 25 per cent. relative humidity, 1oo-per cent. CO, applied to previously
dried and carbonate-free specimens produced a shrinkage of about 82 per cent.
of the drying shrinkage in CO,-free air, whereas the shrinkage due to carbonation
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in normal atmosphere was only 36 per cent. of the drying shrinkage. At 50 per
cent. relative humidity the corresponding values were go per cent. and 30 per
cent. and at 75 per cent. relative humidity were 79 per cent. and 13 per cent.

respectively.
Extent of Carbonation.

It was found that for each of the methods of carbonation described a high,
and relatively constant, degree of carbonation occurred at relative humidities
between 0 and 50 per cent. At greater values the degree of carbonation decreased
until it was zero at 100-per cent. relative humidity. Also contact with normal
atmospheric concentrations of CO, produced about one third of the carbonation
and shrinkage produced by exposure to roo-per cent. CO,.

The relationship between the extent of carbonation and the resulting shrinkage
was determined by tests conducted on specimens carbonated in three ways;

o-ar

o
®
T

ZARBONATION SHRINKAGE (%)
Q
T

1 1 )
° 20 40 60

X

CARBONATION (70 @F MAXIMUM POSSIBLE)

Fig. 3.

(a) by curing for twenty-eight days under water, for nine months in air free from
CO, and then in 100-per cent. CO,; (b) by curing for twenty-eight days under
water, for nine months in atmospheric concentrations of CO,, and then in 100-per
cent. CO,; and (c) by curing for seven days or twenty-eight days under water and
then in atmospheric concentrations of CO, for nine months.

The shrinkages, due to carbonation of these specimens, which are produced
by varying percentages of carbonation are shown in I7g. 3. It will be seen that
within experimental error the points lie on a straight line irrespective of the
method of carbonation. This line passes through the origin, and 0-005 per cent.
of shrinkage results from each 1 per cent of carbonation. By extrapolation,
the complete carbonation of a specimen cured for twenty-eight days under water
should be about 0-5 per cent. which is about equal to, and would be additional to,
the greatest drying shrinkage observed in the specimens.



SEPTEMBER, 1960 CEMENT AND LIME MANUFACTURE Page T3

Certain properties are common to shrinkages due to carbonation and drying.
For example the extents of carbonation and drying are both controlled by relative
humidity and are both proportional to the shrinkage. The dimensional changes
are also similar in magnitude. In view of these similarities it is probable that a
common process is involved and, since the action of CO, results in the loss of water
from the hydrated compounds of the cement, that the process is the loss of water,

The shrinkages due to the loss of water in air free from CO, and at different
relative humidities were compared with the additional shrinkages observed when
further loss of water was caused by the action of CO, at different relative humidi-
ties. It was assumed that 1 mole of water evaporated from the specimen for
each mole of CO, reacted, that about 25 per cent. of the CaO originally present
was converted to Ca(OH), before carbonation began and that carbonation of the
portlandite has a negligible effect on the change of volume. The shrinkage due
to drying was shown to be very similar to that attributed to the loss of water
caused by the action of CO,.

It is suggested therefore that shrinking due to carbonation can be regarded
as a form of drying shrinkage made possible by the release of non-evaporable
water from the hydrated cement as a result of reaction with carbon dioxide.
Carbonation crazing may be due to the formation of a brittle layer of carbonation
products, at the surface of the specimen, which crazes as shrinking takes place.

Book Review.

“Reinforced Concrete Chimneys.’’ By C. Percy Taylor and Leslie Turner. Second
Edition revised by Leslie Turner. (London: Concrete Publications Ltd., 1960.) 85
pages. Price 12s.; by post 12s. 9d. In Canada and U.S.A. 2.80 dollars.

SINCE the publication in 1940 of the first edition of this book, which is the only
volume published in Great Britain dealing with concrete chimneys, one of the
authors, Mr. C. P. Taylor, has died and the present edition has been revised by
Mr. Leslie Turner to include up-to-date methods of design. An improved method
of analysing annular sections subjected to bending and direct thrust replaces the
more complex method given in the previous edition. Some of the design data,
such as the combination of thermal and structural stresses, are also applicable
to the design of other structures such as reinforced concrete tanks containing
hot liquids and biological shields. A new chapter deals with the deflection and
sway of tall chimneys due to the effects of wind and is a valuable contribution
to a subject on which there is very little literature. As in the previous edition,
an example of the complete design of a chimney is given.

Several chimneys, many of them being at cement works, are described and
illustrated, and include a number of early structures as well as some chimneys
completed recently.
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Reinforced Concrete Chimneys at
British Cement Works.

A REINFORCED concrete chimney (Fig. 1) about 350 ft. high was completed last
year for the Associated Portland Cement Manufacturers, Ltd., at Bevans Cement
Works, Northfleet, Kent. The chimney is of circular cross-section and tapers
uniformly from an external diameter of 26 ft. 4 in. at the foundation to 13 ft.
at the top. (Fzgs. 1 and 2 are on page 74).

To guard against corrosion, the topmost 15 ft. of the shaft is of g-in. brick-
work banded with mild steel straps 4 in. wide and § in. thick and is capped with
8 1b. lead sheet. The brickwork is carried on a band (I7g. 2) at the top of the
reinforced concrete shaft. The band is 6 ft. 8 in. high, which is the dimension
of two 3-ft. 4-in. lifts of forms or shuttering. The thickness of the reinforced
concrete shaft increases uniformly from 5 in. at the bottom of the band to 8 in.
at a level about g5 ft. above the ground; below this level the thickness of the
shaft increases to 13 in. at the top of the foundation base. At a height of about
30 ft. above the bottom of the shaft there are three flue openings, each about
5 ft. wide and 16 ft. high. The cross-sectional area of the concrete omitted at
the openings is made up by thickenings at the sides of the openings. The vertical
reinforcement bars are bent to clear the openings and extend up the thickenings,
which are tied into the main part of the shaft by horizontal links.

The temperature of the flue gas is normally 485 deg. F., but a maximum
temperature of 8oo deg. F. is allowed for in the design. The temperature of,
and consequently the stresses in, the concrete shaft are reduced by an internal
lining of brick. Between the lining and the shaft there is a ventilated cavity
the average width of which is 6 in. The lining, which is of engineering bricks
jointed with corrosion-resistant mortar, is carried on continuous reinforced con-
crete corbels projecting from the concrete shaft at intervals of 4o ft. in the height
of the chimney. Each height of the lining is tapered to protect the corbel carry-
ing the next height of brickwork above, but is free to expand. Ports are provided
in the shaft and through the corbels to facilitate ventilation. The ports through
the corbels serve also to reduce the stresses due to temperature at the local
increase in cross-section.

The basis of the calculations for the structural design are given in “ Concrete
and Constructional Engineering,” November 1959. The illustration in Fig 3,
which is taken from the number of the same journal for February 1960, shows
some early chimneys at the works at Northfleet. Two of the chimneys are of
reinforced concrete and were constructed about fifty years ago. The original
description of these two chimneys states: *“ The taller chimney is 247 ft. in height
above bottom of foundations; the thickness of the shell up to 62 ft. above the
ground-level was as follows: outer shell, 12 in.; cavity, 4in.; inner shell, 4 in.
Above this the chimney consisted of a single shell g in. in thickness. The rein-
forcement in the shell consisted of rings of steel § in. diameter, spaced 18 in.
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Fig. 3.

apart, and vertical bars formed of 1}in. x 1}in. x & in. T's.”  The smaller
chimney is 130 ft. high, the shaft being reinforced similarly.

A New 400-ft. Chimney.

A 1reinforced concrete chimney 4o0 ft. high is to be erected at the Swanscombe
works of the Associated Portland Cement Manufacturers, Ltd. The shaft will
have an acid-resistant brick lining and will be mounted on a reinforced concrete
foundation 58 {t. in diameter and 8 ft. 6 in. thick. A ladder will extend the full
height of the chimney. The contractors are the Mitchell Construction Co., Ltd.
The estimated cost of the chimney including the cleaning doors and lightning
protection system, is about £45,000.

The consulting engineers for the 350-ft. chimney built at Northfleet in 1959
and the new chimney at Swanscombe are Messrs. Oscar Faber and Partners.

Lime Works in Czechoslavakia.

THE first lime plants to be exported from Hungary have recently commenced
operation at Zirani and Tisovec in Czechoslovakia. Each of the two works has
four shaft-kilns of a new Hungarian patented design. The kilns are fired by gas
at a temperature of 200 deg.; the gas is generated from a low-grade coal. The
works are claimed to be the most modern in Czechoslovakia. Each kiln is stated
to have a daily capacity of 74 tons. Yugoslavia has also ordered similar kilns
from Hungary.
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Concrete in the Iron Age.

THE following notes on a form of concrete used in building construction in the
Iron Age in England are abstracted from * Concrete and Constructional Engin-
eering,” for August, 1900.

In the year 1937, when on holiday in Herefordshire, the writer came across
a small sign marked “To the Roman Camp” (at Poston) and pointing up a rough
hillside track. A toilsome trudge led to the site, just under the brow of a hill,
where a few members of the Woolhope Naturalists’ Field Club were busily at
work at the bottom of an excavation. At that time most of the site of the Roman
camp had been uncovered and photographed, and the “ finds ™ removed to a
museum. The experienced eye of the archaeologist had, however, noted that
the soil below the level of the Roman camp was not an original formation but
appeared to be a deposit formed by a silting process during a long period of years.
Deeper excavations were therefore made, and under the Roman camp evidence
was found of an earlier occupation in which relics of the Early Iron Age were
found. The Roman encampment had thus been built on the site of a camp occupied
by men in prehistoric times.

’

The Iron Age habitations were huts formed of small tree trunks for posts
with a covering of animal skins or other material. The only indication of the
sites of the huts were the holes in which the posts had stood, arranged in rough
circles, and many of these had been exposed. As the soil was scraped away
at the site of a post a hard substance was encountered, and this was found to
surround the hole in which the post had been erected. A completely exposed
post-hole was as shown in the sketch (page 78); the hard material resembling
concrete is shown cross-hatched and the space in which the post stood is shown
dotted. Tt is in fact exactly what would be found if the concrete around the
bottom of a post erected today were dug out. The space originally occupied
by the bottom of the post was filled with rotted wood and silt.

The writer was permitted to take away some pieces of the concrete-like material,
and some of these were analysed in the laboratory of the Associated Portland
Cement Manufacturers, Ltd. The material is speckled brown and white, and the
analysis is as follows.

Brown White Whole

Portion ~ Portion  Sample

Per cent.  Per cent. Per cent.
Silica .. s 0y 5% i v 4586 2705 4492
Alumina s o w8 o - 1140 1440 11-89
Ferric oxide .. - s - .. 350 — 3-35
Lime .. e g 93 A % 17-65 2205 17:50
Magnesia - s 93 - i 250 173 250
Carbonic anhydride .. - - .. 1144 16-50 12-68
Water and loss 5 oz s o 6-28 15°04 571
Alkalis undetermined .. o5 s 5 1-25 101 139

10000 10000 10000
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SECTION PLAN

It is seen that the brown particles are burnt clay containing some calcium
carbonate, and that the white particles are a type of hydraulic lime. It seems
reasonable to assume that the two products were burnt separately. The clay
would then form a moderately hard aggregate varying in size from dust to small
nodules, and the lightly burnt calcareous material would form a lime. When
mixed together with the addition of water the two materials would form con-
crete. The analysis shows that this is not the type of cement used by the Romans.

A guess on the origin of the discovery is as follows. The site of the camp is
clay; lumps of calcareous material were imported and rammed into the clay to
form hearths for the fires in the middle of the huts; when one of these hearths,
after long subjection to fire, was broken up it was found by accident that the
material set hard when it was wetted; and this knowledge was applied to the
fixing of posts—and perhaps to other uses so far unknown.—H.L.C.

The Cement Industry Abroad.
Far East.

China.—It is reported that a number of small cement works have been estab-
lished in the Honan Province. Some of these are producing special products
such as coloured cement and shale cement, and pipes of prestressed concrete and
asbestos-cement.

Vietnam.—Proposals are being made in Formosa to establish a joint-stock
cement company with a works in Vietnam to have an annual capacity of 60,000
tons. The Taiwan Cement Corporation are reported to be interested in this ven-
ture.

Philippines.—The Cebu works of the Universal Cement Co., which has a daily
capacity of about 500 tons of Portland cement and other products, commenced
operation recently. It is a dry-process plant the machinery and equipment for
which was supplied by the Kobe Steelworks of Japan.

Hong Kong.—A rotary kiln having a daily capacity of 250 metric tons and
made by Ube Industries, Ltd., Tokyo, is being installed in the works of the Green
Island Cement Co., at Hong Kong.

(Continued on page 79)
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Gonsett
ROTAGCON 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

CONSETT IRON CO. LTD.

CONSETT * COUNTY DURHAM
Telephone: Consett 341 (12 lines) Telegrams: Steel Phone Conset:
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London Office : NORFOLK HOUSE, 7, LAURENCE POUNTNEY HILL, E.C.4.

CONSETT Telephone: Mansion House 7975
REFRACTORIES
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Vickers-Armstrongs have specialized for many years in the design and
manufacture of cement-making machinery. Complete plants operating
on both wet and dry process, as well as individual kilns, mills and
ancillary equipment supplied and installed by Vickers, are today in
operation all over § the world.

Please address enquiries to:
VICKERS-ARMSTRONGS (ENGINEERS) LTD
VICKERS HOUSE

BROADWAY LONDON SWI

TGA BTE 319
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The Cement Industry Abroad (continued from page 78).

Near East

Syria.—The production of cement in the Syrian Region of the United Arab
Republic was about 315,000 tons in 1957, 4¢8,000 tons in 1958, and 450,000 tons
in 1959.

It is reported that the Hama Cement Co. is proposing to install a new works
to produce 3co tons of cement per day.

Iraq.—A national fund to subsidise the export of cement has been established.
Cement manufacturers contribute 1o0s. (500 {fils) for each ton of cement sold in
the country and an equal amount is contributed by the Government.

Europe.

Cyprus.—The demand for cement in the island of Cyprus was considerably
greater in 1959 than the capacity of the works and the Cyprus Cement Co. worked
to full capacity. The deficiency was made up by imports from Great Britain and
elsewhere. Owing to the unsettled political position, there is less demand for
cement in recent months.

Africa.

South Africa.— The new cement works of the Cape Portland Cement Co.
at Riebeekwest commenced operations recently. The estimated annual produc-
tion is about 200,000 tons.

Egypt.—The production of cement in Egypt increased from 1,371,000 tons
in 1955 to 1,778,000 tons in 1959.

Sudan.—Proposals have been made for the establishment of a new cement
works under the name of Nile Cement Industries and having a capacity of 60,000
tons per year. The annual requirements of cement in the Sudan are about 200,000
tons for the next three or four years. The new works will be the second in the
country.

Australasia.

New Zealand.—The capacity for production of cement in New Zealand
exceeded the demand in 1959, which was the first year for some time that the
demand did not show an increase. The production of the New Zealand Cement Co.,
which commenced operating in that year, was therefore much below the capacity
of the works.

South America.

Chile.—The production of cement in Chile in 1959 was about two-thirds of
the total capacity of the industry which is about 1,500,000 tons and is stated to
be sufficient for the entire requirements of the country including the works in
the reconstruction programme.

Uruguay.—It is proposed to extend the works at Minas of the Administracion
Nacional de Combustibles Alcohol y Portland to enable production to be increased
by about go,0co tons per annum.
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Large Pan-feeder for Limestone Plant.

A PAN-FEEDER recently supplied by The General Electric Co., Ltd., is believed
to be the longest ever built in the United Kingdom. The feeder forms part of
a contract placed by the Associated Portland Cement Manufacturers, Ltd., for a
limestone crushing plant in Western Nigeria. The plant comprises a feed hopper,
a variable speed inclined pan-feeder and a hammermill of the Dixie Non-Clog
type, with the necessary chutes and discharge hoppers, all of which are housed
in a suitable building. It is designed to crush rock up to a maximum size of
36 in. at the rate of 200 tons per hour.

The feeder is 72 in. wide and 45 ft. long, the lower half being inclined at
15 deg. to the horizontal and the upper half at 20 deg. A 40-h.p. motor having a

range of speed from 720 r.p.m. to 1440 r.p.m. is coupled to a 14-in. worm gear
driving a 7-in. countershaft, which is connected through a reduction gear to
a 103-in. headshaft, which carries two cast-steel sprockets for driving the two
chains on which the pans are bolted. The speed of the pan is continuously variable
between 5% and 11 ft. per minute.  The tail shaft of the feeder, which carries
the two complementary cast-steel sprockets, is 7 in. in diameter and rests in
bearings which are mounted on slides so that by a simple screw arrangement
the positions can be varied to allow equal tensioning of the chains and accurate
alignment of the feeder. Each chain is supported on twenty-six pairs of cast-
steel rollers. Seven return rollers guide the chain underneath the feeder. The
pans are manganese steel castings 1} in. thick, 72 in. long, and 15} in. wide.
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GENERAL REFRACTORIES LTD

GENEFAX HOUSE * SHEFFIELD 10 * Telephone: SHEFFIELD 31113
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MECHANICAL
PLANT
manufactured and
erected by

EDGAR ALLEN
& CO. LIMITED

The area around Doroud in Iran is
rich in raw materials, and those
for the manufacture of cement lie
conveniently close at hand.  Here,
Edgar Allen & Co. Limited have
supplied the country’s most modern
cement plant, which has a capacity
of 600 tons of Portland Cement
per day. By a combination of
engineering skill and metallurgical
knowledge, we design and manufac-
ture all the machinery for the
efficient and economical produc-
tion of cement, from the processing
and crushing of raw materials
to the dispatch of the finished

product.
Messrs. Henry Pooley (Consul-
ENG 22/CLM . .
| To EDGAR ALLEN & CO. LIMITED ting Engineers) of London were
SHEFFIELD 9 I the Consultants.

Please post **Choosing a Cement Plant’ to

Have you had our publication
“Choosing a Cement Plant?”

EDGAR ALLEN & CO. LIMITED

IMPERIAL STEEL WORKS
SHEFFIELD 9

Published by ConcreTe Pusrications, Ltp.. 14. Dartmouth Street. London. S.W.1, England.
Printed in Great Britain by CorNwaLL Press Ltp., 1-€ Paris Garden, Stamford Street. London, S.E.1.




	Cement and Lime Manufacture 1960 Vol.33 No.5
	Automation at a Cement Works in U.S.A.
	Technical Publications.
	The Effects of Carbonation on the Shrinking and Crazing of Hydrated Cement.
	Book Review.

	Reinforced Concrete Chimneys at British Cement Works.
	Concrete in the Iron Age.
	The Cement Industry Abroad
	Large Pan-feeder for Limestone Plant.

