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““F-H AIRSLIDE” CONVEYOR AND F.-K. SYSTEM | (1) *«“F-H AIRSLIDE”

’ CONVEYOR
THE COMBINATION THAT'S HARD TO BEAT 2) FLOW GATES

The # **F-H Airslide " Fluidizing Conveyor working in conjunction with Fuller-Kinyon | (3) BUFFER HOPPER
conveying equipment has the following outstanding advantages : (I) High handling
rates over comparatively long transport distances. (2) Low power consumption due (4) FULLER-KINYON

to operation at low pressure. (3) Low maintenance costs, due to minimum of mov- PUMP

ing parts and lubricating points. (4) Cle_anl_ilf\'es?, Simplicity and Quietness. (5) LOW PRESSURE
FOR CEMENT - LIME - RAW MATERIAL - PULVERISED FAN
COAL - CLAYS - PRECIFITATGR DUST - ETC. * U.K. Regd. Trade Mark.

"~ PusLisuep By CoNcReTe PustLications Lrp., 14 Darrvouth STReeT, Lonpov, 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. 1T

.Bonnybridge, i ; S:c;olland
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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

PREMIER WORKS
GLOUCESTER

A
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For e VENTILATING
DUST EXHAUSTING
BOILER DRAUGHT
FUME REMOVING
FORGE BLOWING
FURNACE BLAST
CUPOLA BLOWING
HEATING

COOLING

DRYING

Over 3000 fans and ancillaries

AVAILABLE FROM STOCK

Publications 20/31 and 25/31 are illustrated
surveys of ‘Tornado’ Fan Engineering
Equipment. 20/31 deals with the small to
medium ranges. 25/31 covers the heavier
classes of fan engineering plant. One or
both will assist you in the selection of
suitable equipment.

LIMITED

Keith Blackman

MILL MEAD ROAD,. TOTTENHAM. LONDON. N I7
Phone Tottenham 4522415 lines)  ‘Grams  Kesthbiac Norprone London

TA. 9495/727

Alite

SUPER REFRACTORIES
for
CEMENT & LIME WORKS

High Alumina bricks and
special shapes for Rotary and
Shaft kilns.  Full details
available on request.

Alite Alumina Refractoriness
No. 1 69-72%, CONE 37-38
B.1 62-649%, 36
B. 57-59% 36
D. 39-42%, 33

High-temperature Insulating Bricks.
“PEER”  Air-setting  Refractory
Cements.
“R” Quality Fire brick for lower
temperature work and resistance to
abrasion.

~—

E. J. & J. PEARSON LIMITED
STOURBRIDGE, ENGLAND
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N\
N FIFTY YEARS OF
L
) \\ "CONTROL GEAR DEVELOPMENT
\
v N
¥ 3
] § have made possible a notable
A -
\ ; half-century of achievement . . .
A8
N
\\\ To you, our Customers throughout Great Britain and overseas,
» we offer a special Golden Jubilee ‘Thank You'. Your support and
N
‘\\ ‘\ co-operation during these eventful years have
@\
m : \‘.‘537 Stimulated development of new Allen West techni-
: { ques and resources to meet the ever-advancing demands
\ . of Industry, Electrical Traction and Marine Service
\
\\ Vi
. #

; Helped us from modest beginnings in 1910 to
\\ become the biggest organisation in the British Common-
L}

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

ALLEN WEST & CO LTD

BRIGHTON + ENGLAND
SUBSIDIARY COMPANIES IN CANADA, SOUTH AFRICA & RHODESIA

AGENCIES THROUGHOUT THE WORLD
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THE VEITSCHER MAGNESITWERKE

St. Barbara, Patron Saint of
the Miners. Gothic wooden
statue of the Middle of the
14th Century.

Castle of Mauterndorf in
Lungau, Salzburg.

At the close of year 1959

we would like fo thank our friends all over the
world for the confidence which they placed in us
and which was so much appreciated by us.

We shall continue in our endeavour fo assist our
customers in every way, by continuing very personal
service and by minute attention to their orders.

Our motto was and will remain:

To supply you with the best,
so that you may produce the best.

May we ask all our friends and customers to con-
tinve placing their fullest confidence in us.

We also add our best wishes for success, prosperity
and good health for

THE NEW YEAR 1960

ClS

VEITSCHER MAGNESITWERRKE-

ACTIEN-GESELLSCHAFT, VIENNA-AUSTRIA

GENERAL SALES OFFICE REPRESENTATIVE FOR THE U. K.
JOHN LE BOUTILLIER LTD.

Refractory Products Limited 3, REGENT STREET, LONDON, 5. W. 1

BASLE 6, ST. ALBANVORSTADT 9%
SWITZERLAND



January, 1960 CEMENT AND LIME MANUFACTURE PaGe vii

DRY AS DUST

and just as unpalatable financially is the compulsory
recovery of dust of no commercial value. Health and
statutory reasons demand high efficiency collection
and the new Visco “ BERMAX > Automatic Dust
Collector provides the most economical answer in high
temperature conditions. Ask for full information.

THE VISCO ENGINEERING CO. LTD,,
STAFFORD ROAD, CROYDON. Croydon 4181

Visco” BERMAX™

Patent Automatic

Dust Gollector

FWS
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 ...provides superb
insulation at
high temperatures!

Developed and manufactured by the Consett Iron Company
Limited, “‘Porous’” Silica Insulating Bricks have become
established as an important addition to the existing range of
refractories.
Possessing the advantages of a normal silica brick combined
with high thermal efficiency, ** Porous’’ Silica offers to the
furnace builder a spalling resistant silica refractory suitable for
hot-face insulation at high temperatures.
Already in wide use in the glass industry for roof insulation.
““Porous”’ Silica Brick is also suitable for kilns where its light
weight and insulating properties are important factors in

design and service.
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it 1

NG
».
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““Porous”’ Silica Bricks are made in two grades, 60%, and 509,
porosity, the latter possessing a higher mechanical strength,
rendering it the most suitable for constructional work.

Further information will gladly be supplied on request. CONSETT
REFRACTORIES

Manufactured in the United Kingdom only by

CONSETT IRON COMPANY LTD.

CONSETT, COUNTY DURHAM
Telephone: Consett 341 (12 lines) Telegrams: Steel, Phone, Consett
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Discussion

"ROCKPRODUCTS” (Vol. 61, No. 5) calls for
"Modernisation of the cement industry by bigger units”.

We however, believe in the future of modern cement
plants with a capacity of 50,000 to 300,000 tons
per annum.

Close geographical patterns of such plants can decisively
reduce freight costs, can be conveniently adaptable to
changing market conditions, and will enable individual
contact between producer and consumer. To-day, small
cement plants having a low specific fuel consumption can
be installed at relatively low investment costs.

The De Roll Shaft Kiln points the way to entirely new
possibilities.

'EMENT AND LIME MA

2ol

PaGE ix
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Not all the machines we build are as big and heavy as
this De Roll Hammer Mill.

No matter whether you require single items of equipement
orcomplete turn-key cement plants, write to us. We under-
take both the design and the construction. Our engineers
renew and extend their experience by constant contact
with the cement industry in Europe and oversea.

L. DE ROLL S.A.,, ZURICH (SWITZERLAND)
Uraniastrasse 31/33 P.0.B. 511
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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 ! ‘

illustrated leaflet giving proof of the many

uses of “Ni-Hard and White Iron”. We e 0 un r
also manufacture wear-resisting castings

for many applications in gas works, COMPANY

shot-blasting, coke crushing, mining 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? Werite to:
NESOR HOUSE, 3 CALEDONIAN ROAD, LONDON, N.1. Teiephone : TERminus 945

B
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% GRIND FASTER

See for yourself | . iowen
that our steel balls.... x Never Break
% NEVER LOSE SHAPE
% FROM 1" to 5* Dia.

ALSO MAKERS OF FINE
HAND TOOLS FOR QUARRIES

F. J. BRINDLEY & SONS
(SHEFFIELD) LTD.  Est. 1864

CENTRAL HAMMER WORKS,
SHEFFIELD, 1.
Tel. Sheffield 24201-2

ELECTRO
FILTERS

of all types
for the removal
of any suspended
particles from

any gas stream

This small Lodge-
Cottrell precipitation O . e O tt
unit is suitable for - l
cleaning up to 1,000

cubic feet of gas
a minute

LODGE-COTTRELL LTD. GEORGE ST. PARADE BIRMINGHAM 3. Tel: CENtral 7714 (5 lines)

€ Lrc23
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ROTARY

FLUXO

PACKER
for

CEMENT

TELEPHONE:
QROSVENOR 4100

TELEQRAMS:
FOLASMIDTH
TELEX, LONDON

CABLEQGRAMS:

FOLASMIDTH
LONDON

CEMENT AND LIME MANUFACTURE January, 1960

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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RETIREMENT

Mr. H. L. Childe, who founded *“Cement and Lime Manufacture’’
in the year 1928 and has since been its Editor, retired on December
31, 1959. Mr. Childe was appointed Editor of *Concrete and
Constructional Engineering’’ and General Manager of Concrete
Publications Limited thirty-eight years ago. During this period he
also founded and edited ‘“The Concrete Year Book', ‘ Concrete
Building and Concrete Products’’ and the * Concrete Series '’ books.

An Automatic Crushing, Storing, and Blending Plant

for Raw Materials.

A NEWw plant for automatically crushing, transporting, and blending raw materials
for the dry-process works of the Riverside Cement Company at Oro Grande,
California, U.S.A., commenced operation early in 1958 and is described in “ Pit
and Quarry ” for July, 1959. A “ flow diagram " is given in Fig. 2.

The material in sizes up to 5 ft. is transported from the quarry in trucks of
35-tons capacity to a gyratory crushing machine, which reduces the rock to
less than 7 in. in size; this machine has a bag-type dust-collector. This material
passes over a vibrating grid from which pieces of less than 3} in. fall on to a
conveyor passing beneath the grid and form a protecting layer upon which the
larger material falls from the end of the grid. The conveyor is 4 ft. wide and
carries the material, at an average rate of 1000 tons per hour, a distance of 450 ft.
to a surge-hopper of 500 tons capacity. Iron is removed magnetically from the
material on this conveyor. All the equipment is controlled from one panel and
is interlocked electrically. Alarms warn the operator and the truck drivers of
the failure of any equipment or of an abnormally high level of material in the
surge-hopper, and also of low pressure or high temperature of the lubricating oil

(1)
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Fig. 1.—The Secondary Crushing and Screening Plant.

PRIMARY CRUSHER

WOBBLER FEEDER
CONVEYOR No. 1
DETRAMP UNIT
SURGE BIN
VIDRATING FEEDERS
BELT SCALE DEVICES
PRIMARY SCREFNS
SECONDARY CRUSHERS

SECONDARY SCREENS

F— RECTHCULATING CONVEYORN

FINISHED PRODUCT CONVEYORS

CLINKER STORAGE
SAMIPLING ND RECLAIMING
BUTLDING 5

RAW MATERIAL STORAGE AND
HECLAIMING CONVEYORS ® | —————0>

STACKERS

RECLAIMERS T

Fig. 2.—Flow Diagram.
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Fig. 3.—Method of Storing Raw Material: The Boom Travels Upwards
as the Height of the Piles Increases.

for the primary crusher. If damage occurs to the lubricating system the crusher
stops automatically after a delay ot one minute to allow it to empty.

From the surge-hopper the material is delivered to two belts 3 ft. 6in. wide
and carried 130 ft. to the secondary crushing plant (Fig. 1). On the way the
weight of the material is recorded and the rate of supply to the secondary crushers
is automatically controlled. The material from each conveyor passes to a pair
of primary vibrating screens set one above the other. The stone passing over
the screens is reduced to less than £ in. in size by two impact crushers each of
a capacity of 500 tons per hour and each driven at 600 revolutions per minute
by an 80o0-h.p. motor. Material from each of these mills is conveyed to four
screens which separate the coarse material to be returned to the impact-crushers
and allow the fine material to join that which has passed through the primary
screens and is on its way to the sampling building. The secondary crushing
cquipment is controlled from a central panel on which a single control is provided
to stop each crusher and its associated equipment automatically in a sequence
such that the system is empty when it comes to rest.

After leaving the secondary crushers the material is conveyed to a sampling
building where a sample cutter moves from side to side of the conveyor. The
material removed by the sampler is delivered to an air-swept mill. The material
which would pass through a 50-mesh screen is separated by air and passed to
another sample cutter which extracts about 18 Ib. of material per hour. The sample
is analysed and from the results are calculated the amounts of other materials
required to provide a properly-proportioned mixture. The calculations are carried
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R

Fig. 4.—¢¢ Digging Wheel ’’ for Removing Material from the
Storage Heaps.

out by means of a digital computor which is supplied with information concerning
the required mixture of raw materials. This information is retained until each
stock pile is complete. From the results of the analyses of the material going
into the various layers of a stock pile, and its cost, the computor provides
information on the cheapest way to combine the material to produce a required
mixture.

After the material has passed the sampling building it is distributed by two
parallel belt-conveyors to any of four stock piles which are each 517 ft. long and
36 ft. high and contain about 35,000 tons of material. Either conveyor may be
reversed, and one conveyor is usually distributing material while the other is
carrying reclaimed material. Distribution is by means of the machine shown in
Fig. 3. The ends of the booms are elevated to the height of the top of the pile to
prevent breaking of the stone.

Material is reclaimed by means of the machine shown in Fig. 4, two of which
are in use. A rotating wheel equipped with buckets moves back and forth through
the pile as the machine moves forward so that a mixture is obtained corresponding
to that in a cross section of the pile. Each machine has a capacity of 300 tons
per hour These machines are mounted on rails go ft. apart, and the wheel is
24 ft. in diameter. The cutting arc of the wheel corresponds roughly to the natural
slope of the material.

In an attempt to exclude dust most of the switches and relays have sealed
mercury contacts. Whenever possible controls are grouped at control panels
equipped with audible and visible signals. A television system is to be installed
later. A similar plant is to be installed to deal with clinker, which it is proposed
to store in four piles each 600 ft. long and containing about 35,000 tons of

clinker; each pile will contain sufficient material for ten days’ production of the
cement mills.
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The Determination of the Manganese, Sodium and
Potassium Content of Cement by Flame Photometry.

A PuotoMETRIC method of determining the amounts of manganese, sodium
and potassium in cement with only one sample and one set of standard solutions
is described by Mr. C. L. Ford in Bulletin No. 233 (October, 1958) of the American
Society for Testing Materials(). By this method the amount of manganese is
determined by means of a spectrophotometer. Calibration charts are prepared
from the results of studying solutions containing known amounts of manganese,
and of calcium equivalent to 6300 parts per million of calcium oxide. The method
is described elsewhere(® but is extended so that, by including known amounts of
sodium and potassium in the standard solutions, the same solutions may be
used to obtain calibration charts for the successive determination of the amounts
of sodium and potassium in the sample prepared for the determination of the
amount of manganese. It is unnecessary to separate any matter from the sample
except a small amount of material which is insoluble in hydrochloric acid and
which is removed by filtration.
Preparation of Solutions.

REAGENTs. The reagents are prepared as follows.

(a) The calcium-chloride stock solution.—Add 300 ml. of water to 1125 gm.
of calcium carbonate, which is of reagent-grade with a low alkali content and
contains no more than 0-02 per cent. of alkali present as sulphates. Place the
solution in a 2000-ml. flask and, while stirring, add slowly 500 ml. of hydrochloric
acid (specific gravity 1-18). Cool the solution to room temperature. Filter the
solution into a 1-l. volumetric flask and add water until the flask contains 1 1.
The solution then contains 63,000 parts per million of CaO.

(b) The manganese-alkali stock solution.—Dissolve in water 1-8858 gm. of
reagent-grade sodium chloride, 1-5830 gm. of reagent-grade potassium chloride,
and enough manganese sulphate suitable for use as a reagent to be equivalent
to 1 gm. of Mn,0O4 (about 2:1412 gm.). The reagents should be dried at 105 deg.
C. for several hours before use. Make the solution up to 1 1. in a volumetric
flask while mixing thoroughly. This solution then contains 1000 parts per million
of each of the compounds Na,O,, K,O, and Mn,Oj,.

Standard Solutions.—Seven standard solutions are prepared as follows. (1)
Add 200 ml. of stock solution (a) to 2zoo ml. of stock solution (b) and make up
to 2 1. (2) Add oo ml. of (a) to 75 ml. of (b) and make up to 1 1. (3) Add roo
ml. of (a) to 50 ml. of (b) and inake up to 11. (4) Add 100 ml. of (a) to 25 ml.
of (b) and make up to 1 1. (5) Add 100 ml. of (a) to 10 ml. of (b) and make up to
1 1. (6) Dilute 100 ml. of (a) to a volume of 1 1. (7) Dilute 100 ml. of (b) to a
volume of 1 1.

SorLuTtioN OF THE CEMENT.—Grind a sample of the cement so that it passes a
100-mesh sieve and remix thoroughly. Put I gm. of the sample into a 250-ml.
beaker and disperse with 20 ml. of water. Swirl the contents of the beaker, and
while it is still swirling add 5 ml. of hydrochloric acid (specific gravity 1-18)
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all at once. With a rubbe r pestle break up any lumps of undissolved cement
Dilute immediately with 25 ml. of water, washing the pestle at the same time.
Heat the solution to almost boiling on a hot plate, digest it on a steam-bath for
15 minutes, and filter through a paper of medium texture into a calibrated 1o00-
ml. volumetric flask. Wash the beaker and filter-paper thoroughly with water.
Cool the contents of the flask to a temperature near that of the standard solution
and dilute to 100 m.l while mixing the solution thoroughly.

Preparation of Apparatus.

The apparatus required is a Beckman model DU spectrophotometer with
a model No. 9200 flame attachment, an oxyhydrogen burner, and a No. 4300
photo-multiplier attachment. The apparatus should be prepared as directed
by the manufacturers and the pointer on the meter should be set to zero by means
of the ““dark current control.” The instrument should then be set for each
element to be determined as follows.

For Manganese.—Wavelength, 403-3 (mu). Phototube, blue.  Resistance,
22 megohms. Width of slit, 0-or mm. Selector switch, o-1. Photomultiplicr,
full.

For Sodium.—Wavelength, 589. Phototube, blue. Resistance, 22 megohms.
Width of slit, ot mm. Selector switch, o-x. Photomultiplier, 2.

For Potassium.—Wavelength, 768. Phototube, red. Resistance, 10,000
megohms (a 2000-megohm resistance may be better for some instruments).
Width of slit, 0-05 mm. Selector switch, o-x. Photomultiplier, off.

CALIBRATION OF APPARATUS.—Set the instrument to the required wavelength.
To ensure that the greatest response occurs at the correct wavelength, set the
transmittance dial at 100 per cent. and atomize solution (7) into the flame, turn
the shutter-switch on, and adjust the pointer to zero by means of the sensitivity
control. Rotate the wavelength dial slightly in each direction until, after adjusting
the pointer to zero, further changing of the wavelength produces no movement
of the pointer to the left. Turn off the shutter-switch, remove the solution, and
clean the apparatus by atomizing distilled water.

With the shutter closed, ensure that the pointer is at zero by adjusting the
dark current. With the transmittance dial indicating 100, atomize solution (1)
into the flame. Open the shutter and set the pointer to zero by adjusting the
sensitivity control.

Clean the apparatus as before, atomize solution No. (2), and set the pointer
to zero by adjusting the transmittance dial. Check the reading produced by
~solution (1), and if it is no longer 100 reset the pointer to zero by means of the
sensitivity control. Repeat the tests of solutions (1) and (2) alternately until
the difference between the readings is negligible. Record the transmittance values
as the *‘ gross luminosity.”

Repeat the procedure in the foregoing with solutions (3), (4), (5), and (0)
and record the gross luminosity of each. The value obtained for solution (6)
is the blank or background emission, and should be subtracted from all readings
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of the standard solutions and solutions of cement. Having obtained the correct
values of the gross luminosity, draw calibration curves for ecach oxide.

Determination of Mn,O,

Adjust the spectrometer to the greatest response to Mn,O,  Atomize the
solution (1) with the transmittance dial indicating 100, and bring the pointer
to zero by adjusting the sensitivity.

Atomize the cement solution and note the reading on the transmittance dial
after the pointer has been brought to zero again but by adjusting the trans-
mittance control. Clean the apparatus. Select the standard solution nearest
in Mn,O, content to the cement solution and observe its transmittance reading
with the pointer again at zero. This value should be within one division of the
transmittance dial of the value established during the calibration of the appara-
tus. If it is not, readjust the transmittance dial to the original calibration point
and bring the pointer to zero by adjusting the sensitivity control. Check that
the transmittance produced by solution (1) is 10o; if this is not the case readjust
the dial to a transmittance of 100. Finally, test the standard solution and the
cement solution alternately until readings for the cement agree within one division
of the transmittance dial, and the standard solution agrees similarly with the
calibration point. Record as gross luminosity the average of the last two read-
ings from the cement solution. Ascertain that the figure for the correction for
background emission is unaltered

Determination of Na,O and K,O.

The determination of Na,O and K,O is as for Mn,O; except that the controls
should be sct as described for these oxides. The wavelength should be adjusted
to give maximum response to Na,O or K,0O by means of standard solution (7).
With the net values of luminosity of Mn,0,, Na,O, and K,O in the cement solu-
tion the percentage of each oxide can be determined from the calibration curves.

REFERENCES.

M —Subsequently republished as Bulletin No. 104 (March, 1959) of the Research and
Development Laboratory of the Portland Cement Association.

(*.—]J. J. Diamond. Analytical Chemistry. Vol. 28, No. 3 (1956).

A Patent Method of Making Cement.

Portland cement is made by passing a flowable mixture of the ingredients in a
vaporizable liquid through an elongated tubular heating zone to vaporize the
liquid and form a dispersion of the solids in the resulting vapour, passing the
dispersion through a succeeding zone at high velocity flow whilst subjecting the
dispersion to turbulence and a velocity sufficient to disintegrate the solids, and
then sintering to form clinker, Specified liquids are water, kerosene, coal tar
distillates, alcohols, glycols and carbon tetrachloride; calcareous materials are
limestone, chalk, marl, marine shells, and waste precipitated calcium carbonate;
argillaceous materials are clay, shale, slate, blastfurnace slag, and ashes.—798,972.
Texaco Development Corporation, February 20, 1950.



Pace § CEMENT AND LIME MANUFACTURE Janvuary, 1960

A Large Cement Works in Russia.

ACCORDING to ““ Rock Products” (U.S.A.) two cement kilns 575 ft. long are
being installed at a works at Acympt, Siberia. The raw material will comprise
a mixture of limestone and nepheline residue, which is a waste product to be
pumped from a nearby aluminium works, and which is claimed to increase pro-
duction by as much as 25 per cent. compared with mixtures of limestone and
clay. The nepheline residue is a compound of 8o per cent. dicalcium silicate
(C,S, or Belite) and 20 per cent. alumina, iron, and silica, and has the consistency
of mud. The wet process is to be used. The complete plant is being supplied
by Société Fives-Lille-Cail, of Paris. The capacity of each kiln is to be about
5500 tons of cement a day.

The three-compartment tube mills used for crushing the raw material are
to be 46 ft. long and 8 ft. 8 in. in diameter, and will weigh 260 tons each. Each
mill will contain 110 tons of grinding media, and be driven by a 2500-h.p.
synchronous motor; the rated capacity is 75 tons per hour. The nepheline will
be delivered to the mills with the limestone, and the resulting slurry will have
a water content of 32 per cent.

The eight slurry tanks will be 40 ft. high and 10 ft. in diameter, and will have
a total capacity of 24,000 tons. When it enters the kiln the slurry will comprise
51-87 per cent. limestone and 48-13 per cent. nepheline.

The diameters of the kilns will be 19 ft. in the drying zone, 16 ft. in the de-
carbonating zone, and 17 ft. 5in. in a burning zone 82 ft. long. Each kiln will
weigh 2100 tons, and be supported on seven tyres, the largest of which weighs
60 tons; the speed of rotation will be 06 to 1-2 revolutions per minute. The
fuel will be hard lignite, and the fuel consumption is estimated to be 25 tons per
hour.

Each kiln will have an inclined clinker cooler of the reciprocating-grate type.
The coolers will be 75 ft. long by 14 ft. diameter, and weigh 29o tons each. The
capacity will be 2500 tons a day of clinker cooled from 2500 deg. Fahr. to 150 deg.
Fahr. The clinker will be discharged by two chains each 1 ft. 8 in. wide and with
a capacity of 104 tons per hour.

Ordinary and rapid-hardening Portland cements will be made. Four grinding
mills will be used for ordinary cement and one for rapid-hardening cement. All
the mills will be 46 ft. long by 10 ft. 5 in. diameter, and each will contain 170 tons
of grinding media. Each mill will have a capacity of 55 to 60 tons of cement
per hour of a fineness (by the Blaine method) of 2800 sq. cm. per gramme in
the case of ordinary cement and 4000 sq. cm. per gramme in the case of rapid-
hardening cement.

There will be twenty storage silos for cement with a capacity of 80,000 tons.
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Recovery of Creep in Mortars Made with
Different Cements.

WHEN specimens of mortar are loaded for a period creep occurs in addition to
elastic strain; when the load is removed, the elastic strain disappears almost
instantaneously and there follows a slow recovery of the strain due to creep.
Mr. A. M. Neville in a paper entitled ““ Creep Recovery of Mortars Made with
Different Cements ” in the Journal of the American Concrete Institute, August
1959, describes some tests made with British cements for the purpose of deter-
mining the factors affecting the recovery of the non-elastic strain. Briefly, it
appears that the recovery of creep is not related to the strength of the mortar in
the simple manner in which creep has been found to depend on strength. Some
data on the change of weight shows that creep does not produce an additional
movement of water from the cement paste into the surrounding medium. The
author’s discussion on the results of the tests is as follows.

The exact nature of creep remains still largely unknown but it is possible
to suggest that the mechanism of creep is related to the movement of zeolitic
water from the calcium-silicate hydrate into the capillary pores in the gel. It has
been reported ) that the calcium-silicate hydrates are in the form of thin fibrous
crystals with a short fibre repeat unit of 3:65 A, and this has been interpreted
to mean that there exist silicate tetrahedra joined by hydrogen bonds. The
hydrate has a layer structure with spacing varying between 14 and g9 A on loss
of water. It could be thought that this loss of intracrystalline water and the
reduction in c¢-spacing are associated with creep. X-rays and the electron micro-
scope have shown the presence of crystals of dimensions of 500 X100X50 A,
which fall within the range of the size of particles of gels.  These lath-shape
needles with a tendency to parallel aggregation and a capacity for retaining water
would account for the colloidal properties of hydrated calcium-silicate crystals.

The chemical composition of the cement does not appear to be a primary factor
in creep, presumably because different cements produce a gel of approximately
similar properties. It is true that the calcium silicates are the main cementitious
materials so that their content determines the strength of the hydrated paste, but
there are strong indications that the rate of gain of strength of the paste varies
little between the different cements, at least beyond the age of 28 days®). It is
interesting that the fractional rates of hydration of the various compounds in
cement are approximately the same®).

The problem of the relation between the fundamental chemical and physico-
chemical constituents and the mechanical properties of the cement paste is
complex because the mechanical properties depend more on a grosser structure
of colloidal dimensions than on the elementary chemical constituents®). This
might explain why there is no significant correlation between chemical composition
of cement and creep of mortar, although some correlation between composition
and strength has been obtained®).

Cement pastes loaded to the same proportion of their strengths have been
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found to have approximately the same creep, that is, creep would appear to be
a function of the relative amount of the unfilled gel space (strength being pro-
portional to the cube of the gel-space ratio (%), and it could be speculated that it is
the voids in the gel which are responsible for the relatively lower strength and
higher creep.

The observed values of creep-recovery indicate that it may not be an elastic
or delayed elastic phenomenon connected with the movement of water between
mortar and the surrounding medium but, more likely, a movement of the cement
paste due to its return to a hygral equilibrium with the ambient medium; some
of the zeolitic water expelled under load may be restored but the movement is
not truly reversible. The rigidity of the cement paste as a whole may be the
governing factor, and for mature pastes this rigidity is believed to be sensibly the
same.

REFERENCES.
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The Control of Grinding Mills.

A new method of controlling the operation of ball mills at the works at Speed,
Indiana, U.S.A., of the Louisville Cement Company is claimed to have increased
production by about 12 tons a day. The mills are used for crushing rock and shale
and also for grinding the clinker, and operate on the closed-circuit principle;
oversize particles are separated by air and re-circulated. It was considered that
the load on the motor operating the discharge elevator of the mill was in direct
relation to the loading of the mill and therefore to its efficiency, and it was decided
to use a measure of the load on the motor operating the elevator to control the
rate of delivery of material to the mill. The basic instruments used are thermal
converters used as load-sensing devices and electronic recorder controllers; the
thermal converters measure the consumption of electricity and deliver this
information to the recorder-controller which regulates the speed of the motor
driving the conveyor which delivers material to the mill and conscquently the
supply of material.
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The Durability of Concrete.
A REVIEW of the results, after ten years’ exposure, of the long-term tests of the
American Portland Cement Association is given by Mr. Frank H. Jackson in the
September, 1959, number of the ““ Journal of the Research and Development
Laboratories,” published by the Association.

In addition to observations on full-size structures, two sites are in use for the
exposure of specimens larger than those tested in a laboratory but smaller than
full-sized members as used in structures. One of these sites is near Chicago where
the weather conditions are severe and the other is in the milder climate of Georgia.
At each site there are about a thousand specimens made with different cements
and aggregates, with different proportions of cement to aggregate, and mixed with
different water-cement ratios. At the end of ten years it was considered that the
deterioration of the specimens at the site in Georgia was not sufficient to warrant
any comparison being made of the cements. At the site near Chicago evidence of
deterioration was in general to be seen only in the case of specimens having
very high water-cement ratios (slumps of 8 in.). One of these specimens contained
423 1b. of cement per cubic yard and good aggregate; the others contained 423 Ib.
or 610 lb. of cement per cubic yard and were made with aggregate of doubtful
quality. Of these specimens those containing low-heat cement and sulphate-
resisting cement appeared to be in a slightly better condition than those containing
ordinary Portland cement. No correlation has been found between the chemical
composition or other properties of non-air-entraining cements and their perform-
ances. On the other hand, all the specimens containing air-entraining cements, irres-
pective of proportions, consistency, or aggregate, were in practically perfect con-
dition, thus emphasizing the conclusion that durability depends upon the void
structure of the concrete rather than on the chemical composition of the cement.

The committee makes the following observations on the tests.

(1) The cements were well made and met the specifications in all respects.
They differed in varying degrees with respect to water requirements, early hardening
characteristics, tendency to premature stiffening and ‘ bleeding ” capacity.
They differed also in their effect on the durability of concrete. However, no con-
sistent order of durability is evident among the non-air-entraining cements. Some,
which had high durability in certain exposures, had relatively low durability in
others. Even on the same test site non-air-entraining cements which performed
well in some concrete mixtures were not necessarily among those which performed
well in others.

(2) There is no consistent correlation between the behaviour of concrete
exposed to freezing and thawing and the chemical composition or fineness of the
cement, except in cases of exposure to freezing soon after the concrete was cast.
In those cases (in which the slow-hardening cements appeared to be particularly
susceptible to damage) there had been only a short curing period, with little or no
drying before exposure to freezing. The rate of hardening of cement is affected by
its composition and fineness, so that in these special conditions durability might
be dependent upon these factors.
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(3) No relation has been found between kinds or sources of cement raw materials
and the performance of the cements in concrete.

(4) For cements within the usual ranges of composition and fineness, normal
differences in manufacture do not appear to be significant with respect to the
durability of concretes made with them.

(5) The resistance of concrete to attack by solutions of sulphate salts increases
with reduction of the potential C;A content of the cement. Air entrainment
improved the performance of almost all of the specimens exposed to alternate
drying and soaking in solutions of sulphate salts.

(6) There is overwhelming evidence to show that the proper use of air entrain-
ment enormously increases the ability of concrete to endure freezing and thawing
without deterioration. Air entrainment is particularly beneficial in preventing
scaling when chloride salts are used for removing ice from concrete roads.

(7) The beneficial effects of air entrainment extend to concretes made with high
water-cement ratios and to lean concrete mixtures. Nevertheless, it should not be
concluded that air entrainment nullifies the need for good aggregates, proper
proportioning, or sound construction practices.

(8) A principal object of this study was to investigate the effects of the compo-
sition, fineness, and conditions of manufacture of cements on their behaviour
in concrete. It has now become evident that the behaviour of cements in concrete
cannot be adequately expressed or understood solely on these terms, and that the
usual methods of testing and analyzing cements provide an incomplete basis for
predicting their behaviour. There is much reason to believe that unexplored
physical properties or physico-chemical aspects are most important in this connec-
tion. The committee recommends that the investigation be continued and that
greater emphasis be given to more fundamental properties of the cements and the
pastes they form. Such an approach may provide specific information by which
differences in the performance of the structures may be explained.

Later reports on laboratory tests show conclusively that, of the nine different
test procedures designed to disclose specific physical properties of the cements
(as, for example, premature stiffening, autoclave expansion, etc.) only one—
the test for air content—is of any value in indicating relative resistance to freezing
and thawing.

The Cement Industry in Formosa.

The Asia Cement Corporation is to build a cement factory with a capacity
of 150,000 metric tons a year. The Taiwan Cement Corporation is asking for
U.S.A. aid to increase the capacity of its works at Kaohsiung to 220,000 tons
a year and is building a new works at Hualien with a capacity of 50,000 tons a
year. Other new works are expected to increase the capacity of the cement
industry in Formosa to 1,600,000 tons a year by 1962.
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The Shrinkage of Cement Paste During Drying.

A method of measuring the changes in volume and weight of thin layers of
Portland cement paste during carbonation and drying, without disturbing the
curing process, was described in this journal for November 1959. The method
was devised by Mr. K. M. Alexander and Mr. J. Wardlaw at the Cement and
Ceramics Section of the Commonwealth Scientific and Industrial Research
Organisation (Melbourne, Australia), and its use to determine the effects of fine
aggregate and minerals powdered to the fineness of cement upon the shrinking
of Portland cement paste while it dries is described by the authors in the Journal
of the American Concrete Institute for June 1959, from which the following is
abstracted.

A series of tests is described in which the amounts of water and of the powdered
aggregate in cement paste were varied both separately and simultaneously,
and the effects were studied of progressively increasing the size of the grains of
the mineral. It is concluded that if the Portland cement in a paste be partially
replaced by powdered basalt of the fineness of cement and the ratio of water
to cement plus basalt be kept constant, the effect on shrinking while drying
depends upon a balance between the influences of the simultaneous changes of
the ratios between the water and cement and the aggregate and cement. An
equation is given which relates the changes in shrinking and strength to changes
in the contents of water and aggregate. If 4S’, — ,is the change in shrinkage
when the amount of aggregate is increased from O to R per cent. by volume,
Ax is the accompanying change in the water-cement ratio by volume, R is the
proportion (by volume) of Portland cement replaced by aggregate, and a and
b are constants, then

log 4S, - x = log dxy - x + aR + b.

It is also concluded that, when the effect of aggregate on shrinking due to
drying is considered in relation to the elastic constants of the embedded particle
and the surrounding material, distinction should be made between the restraint
imposed by particles of stone small enough to fit between the grains of cement
and the restraint imposed by the same volume of stone in the form of grains
or pebbles large enough to displace whole zones of cement grains.

Filter Bags of Wool and Nylon.

It is claimed by British Nylon Spinners, Ltd., that the cost of filter-bags
used for the collection of dust at cement works is reduced by 8o per cent. if the
bags are made of a mixture of wool and nylon instead of wool alone. The initial
cost of wool-and-nylon bags is no greater than that of woollen bags, and it is
stated that their efficiency is the same and they last four times as long. At a
British cement works it has been found that bags made with 25 per cent. of
nylon and 75 per cent. of wool generally last for a year or more compared with
about three months in the case of all-wool bags; the annual saving at this works
is said to be more than £1000.
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Measurement of the Size of Particles.

THE papers read at the Symposium on Particle Size Measurement held recently
in the U.S.A. have been published in book form by the American Society for
Testing Materials (price $6.25). The book contains the following papers.

The Mechanics of Fine Sieving by K. T. Whitby; Application of Electroformed
Precision Micromesh Sieves to the Determination of Particle Size Distribution, by
H. W. Daeschner, E. I'. Seibert, and E. D. Peters; Measurement of Physical Proper-
ties of Cracking Catalysts, by L. Mittelman; Methods of Particle-Size Analysis by
R. P. Loveland; Recent Developments in the Hydrometer Method as Applied to
Soils, by E. E. Bauer; Sedimentation Procedures for Determining Particle Size
Distribution, by W. I*. Sullivan and A. E. Jacobsen; Centrifuge Sedimentation
Size Analysis of Samples of Airborne Dusts Collected in Membrane Filters, by
K. T. Whitby, A. B. Algren, and J. C. Annis; Liquid Sedimentation Method for
Particle Size Distributions, by L. M. Cartwright and R. (). Gregg; Determination
of Particle-Size Distribution by Examining Gravitational and Centrifugal Sedi-
mentation According to the Pipet Method and with Divers, by S. Berg; Photo-
electric Sedimentation Method for Particle Size Determination in the Sub-sieve
Range, by H. R. Harner and J. R. Musgrave; Light Scattering Instrumentation
for Particle Size Distribution Measurements, by C. T. O’Konski, M. D. Bitron, and
W. I. Higuchi; Turbidimetric Particle Size Distribution Theory: Application to
Refractory Metal and Oxide Powders, by A. I Michaels; Electronic Size Analysis
of Subsieve Particles by Flowing Through a Small Liquid Resistor, by R H. Berg;
Determination of Particle Size by Adsorption Methods, by R. J. Fries; A Study
of the Blaine Fineness Tester and a Determination of Surface Area from Air
Permeability Data, by S. S. Ober and K. J. Frederick; A Discussion of the A.S.T.M.
Recommended Practice for Reporting Particle Size Characteristics of Pigments,
by J. H. Calbeck; The Stanford Research Institute Particle Bank, by R. D. Cadle
and W. Thuman. There is also a list of A.S.T.M. standards for the measurement
of the sizes of particles.

Speed of Kilns controlled by Amplidynes.

Although amplidynes have been in use in other industries for about fifteen
years, it is thought that their application to the control of the speed of rotation
of cement kilns by the Olympic Portland Cement Co. at Bellingham, Washington,
U.S.A,, is the first time they have been used in the cement industry. It has been
found that with the use of amplidynes there is no perceptible change in the speed
of the kiln due to variations ot load; the burner has a closer control of the kiln
because the speed of rotation conforms exactly to the setting of the apparatus;
the response to a desired change of speed is rapid; the speed can be varied in stages
of half a revolution per minute; the greatest speed can be any value less than a
hundred revolutions per minute; the slurry-feeder can be adjusted to follow the
speed of the kiln. The apparatus was supplied by the U.S.A. General Electric
Company of Seattle.
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Patent Applications Relating to Cement.

Cement Slurries.

Raw material, either dry or of water content less than that required for a
froth flotation process, is divided into two fractions, water is added to one fraction
to produce a slurry which is froth flotated, at least a part of the resulting con-
centrate is mixed either with incoming raw material or the other fraction, this
other fraction as such, or mixed with part of the concentrate, but without de-
watering giving the required slurry for making cement. A fine fraction may be
separated, by centrifugal separations, from that fraction to be flotated, and
mixed without dewatering either with the raw material or with the other fraction,
a fine fraction being also separated from the concentrate from the flotation and
returned to the flotation, the remainder of the concentrate, without dewatering,
being mixed with the other fraction.—No. 816,474. F. L. Smidth & Co. A.S.
October 19, 1955.

Cement raw slurries of water content suitable for efficient kiln operation are
obtained by wet grinding part of the raw materials in a closed rircuit containing a
centrifugal separator, whereby a fine fraction of high water content is removed
from the circuit, and to which dry raw material is added to form the slurries.
Intermediate grindings and separations may be made.—785,390. F. L. Smidth &
Co. Aktieselskab, September 5, 1955.

Solids in Slurry.

A method of making cement comprises determining the amount of solids in
dewatered slurry in a continuous flow thickener by supplying liquid slowly to an
open-ended duct which passes downwards into the slurry and measuring the
heights of the surfaces of the liquid within the duct and of the slurry outside the
duct, and keeping that amount constant. The slurry is fed from the thickener
to a cement burning kiln at a rate controlled in accordance with the amount
determined. If the amounts of solids at a plurality of levels are required a
corresponding plurality of ducts passes into the slurry to these levels.—
No. 785,335, F. L. Smidth & Co. Aktieselskab. May 27, 1955.

Viscosity of Slurry.

A method of controlling the viscosity of an aqueous slurry of alkaline inorganic
hydrophilic solids comprises the addition of carbon dioxide until a pH content
of 6 to 7 is obtained. The method, by which for a specific solid content the viscos-
ity is reduced, or for a specific viscosity the solid content is increased, is applied
particularly to slurries of cement, soil, clay, or ceramics. Wetting agents may
also be present.—No. 812,147. Monolith Portland Midwest Co. August 30,
1955.

Burning Cement.

Cement or lime to be burned is formed into nodules or agglomerates of an
average diameter not exceeding 2 mm. which are preheated by passage through a
gas at right angles to the gas-flow. The preheating may be within the kiln in
which the burning occurs. Nodules formed in an apparatus (9) pass to a hopper
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(10), through a pipe (11) to the bottom of a pipe (3). The smallest nodules are
carried up the pipe (3) and separated in the cyclone (4) from which they pass,
via pipe (13), to the kiln. Larger nodules pass directly from the bottom of pipe (3)
into the kiln. Externally the kiln has a number of chambers (14) communicating
with the kiln interior through curved ducts (15). As the kiln rotates, nodules
enter the chambers at their lowermost position and are poured out at their
uppermost position.—No. 789,963. F. L. Smidth & Co. Aktieselskab, December 6,
1956.

A mineral such as montmorrillonite (which swells when moistened and shrinks
on subsequent drying) is added to raw materials used in the wet and dry processes
of cement manufacture to strengthen the nodules formed on heating. The
montmorrillonite may be added as bentonite or fuller’s earth.—No. 786,504.
F. L. Smidth & Co. Aktieselskab, November 30, 1955."

Grinding Cement.
Apparatus for the removal of heat generated by grinding cement raw meal,
clinker, or other materials, comprises a grinding chamber, a filter, a pipe leading
from the chamber to the filter, and thermal insulation on the pipe and filter to

prevent condensation therein of the vapour supplied to the mill to absorb some of
the heat generated. In the figure a mixture of cement clinker and gypsum is
introduced into a tube mill (1) throvgh inlet (2). Water flows from a tank (6)
below the chamber (r) and is atomized at (18) by compressed air supplied through
pipe (1), the water being introduced into the chamber when the temperature
therein dve to grinding is about 100 deg. C. Ground cement leaves the mill (x)
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DOUBLING THE OUTPUT OF

CHINNOR

The new wash mill

Extensive modernisation of the Chinnor Cement plant in the
Chiltern Hills has increased its annual capacity from 100,000
to 220,000 tons. As main contractors Vickers-Armstrongs
undertook the design and engineering work. They manufactured
the new kiln and cement mill, and through their associated
companies they also supplied all the steel-framed buildings, plate
work and the majority of the conveying equipment. The whole
contract was completed without interruption to existing production.

The new cement mill General view of the new plant

MAIN CONTRACTORS:
Vickers-Armstrongs (Engineers) Ltd. Civil Engineering & Mechanical Erection: Demolition & Construction Co. Ltd.

VICKERS-ARMSTRONGS (ENGINEERS) LIMITED
ww W K m mo VICKERS HOUSE BROADWAY LONDON SWI1

BTE298
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Helping to
sweeten it
is our
cup of tea

need gears. Big gears, heavy gears, reliable gears.
That’s where the Jackson Division of David Brown
comes in—whether it’s sugar or cement.

What, in particular, can David Brown offer ? First,
the advantages in speed and reliability of having
casting, machining and cutting carried out in the
same organisation. Second, the capacity to produce
heavy-duty gears—spur, helical or bevel—up to
any size and weight for any industry and every bit
as accurately as you need. Third, the finest advice
on heavy gear design problems that you will find
anywhere.

Behind every ‘Jackson’ gear there are over 100
years of sound technical experience. In front of

n n v I n every ‘Jackson’ gear there is a long, long life of hard,

hard work. And the bigger your requirements, the

B R o w N better David Brown can handle them.

THE DAVID BROWN
CORPORATION (SALES) LIMITED

JACKSON DIVISION * SALFORD WORKS
HAMPSON STREET * MANCHESTER 5
Telephone: Blackfriars 3577 (4 lines)
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via a trunnion (3) and passes down shaft (4) to a conveyor (not shown). Cement
dust, water vapour, compressea air and any air sucked in through inlet (2), pass
up pipe (20) to an electrostatic filter (21) connected to afan (22), the filter trapping
the suspended cement dust from which it is discharged by a worm conveyor (23)
designed to exclude the direct entry of atmospheric air. The filter is provided
with heating elements (28). The temperature of the cement being ground is
maintained between roo deg. C. and 130 deg. C. to prevent loss of water of
crystallization from the gypsum and condensation inside parts (1g) to (22). A
layer (27) of insulating material reduces heat loss. Thermometers (24, 25 and 26)
assist the maintenance of optimum working temperatures by giving impulses
to an alarm device when the desired temperatures are not met.—No. 808,06r1.
F. L. Smidth & Co., A.S. November 15, 1955.

The Cement Industry in the Philippines.

In addition to three proposals for the establishment of cement works in the
Philippines, which were approved earlier this year, further proposals for the
construction of cement works have been submitted by the Atlas Cement Corpora-
tion, the Superior Cement Corporation, and the Filipinas Cement Corporation.

The capacity of the works of the Republic Cement Corporation at Norzagaray,
near Manila, has been doubled and is now 880 tons daily. All the electrical
equipment was supplied from Great Britain by the English Electric Co., Ltd.,

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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STEEL
JOINTING SHEETS

for BASIC 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.

SOLE MANUFACTURERS TO THE
CHROME-MAGNESITE BRICKMAKERS ASSOCIATION

FLOUCH GARAGE and ENGINEERING CO

HAZLEHEAD near SHEFFIELD YORKSHIRE

CEMENT AND LIME MANUFACTURE
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and includes a main transformer of
3750 kVA. rating, a switchboard of
eleven cabinets with a rupturing
capacity of 250 MVA. at 66 kV., two
motors of 1,320 h.p. each for the raw
material crushing and grinding mills, a
motor of 460 h.p. for the mill fan, a
motor of 385 h.p. for the exhaust fan,
and sixty-two other motors ranging in
power from 140 h.p. to 1} h.p. The
value of the contract for the electrical
equipment was about 350,000 U.S.A.
dollars.

MISCELLANEOUS ADVERTISEMENTS

SCALE OF CHARGES

Situations Wanted, 4d. a word; minimum
10s.  Situations Vacant, 5d. a word; mini-
mum 12s. Box number 1s. extra. Other
miscell advertis s. 5d. a word; 12s.
minimum. Advertisements must reach this
office by the 5th of the month of publication.

SITUATION WANTED

SITUATION WANTED. Graduate chemist
with five vears’ analytical and works experience
in cement industry seeks suitable appointment
at home or abroad. Box 2008, Cement and
Lime Manufacture, 14 Dartmouth Street,
London, S.W.1.

Bound Volumes of
‘‘Cement and Lime Manufacture”

BINDING cases for annual volumes of
“Cement & Lime Manufacture” can be
supplied in cloth-covered boards lettered in
gold on the spine with the title, volume number,
and year of publication. Copies for binding
should be sent post paid to Concrete Publica-
tions Ltd., 14 Dartmouth Street, London,
S.W.1. When possible, missing numbers will
be supplied at the published price to make up
incomplete sets, but as many of the numbers
published during the past few years are not
available it is advisable to ask the publishers
whether they have the numbers required before
sending incomplete sets. The cost of cloth-
covered lettered cases is 6s. for each volume.
The cost of supplying a case and binding a volume
is 10s. 10d. including packing and carriage.
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in check

To check or contain an attack is part of the defensive
strategy of both chess and refractories. Of refractories, or
furnace linings, onec may say they are always at the
receiving end. Their job is to resist; to go on checking heat
and the action of metals and slags, to ward off chemical
crosion and withstand the increasingly severe effects of
intensive furnace operations. It’s life that counts in refrac-

tories. The new high quality products developed by General

Refractories bring substantially increased life and new A) u‘,fs
cconomies for all types of furnaces. Your best opening

gambit is to consult the GR Technical Service Department.
You will obtain authoritative advice on the correct selection
and application of refractories for any specific problem.

Everything in
Furnace Linings

GENERAL REFRAGTORIES LTD

GENEFAX HOUSE - SHEFFIELD 10 - TEL. SHEFFIELD 31113

410
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NEW

this booklet on the Edgar Allen-
Pintsch Bamag application of the

Resonance principle to screening
is available on request

Edqur AI I en a co. limited To EDGA;S\H,;#ETD&G’CQ LTD. CLM ED67
ease send * Resonance Screen’’ data to:
IMPERIAL STEEL WORKS - SHEFFIELD - 9 %

Name. .:suiess
. Position
> : Firm.....
‘For this Booklet post the coupon to-day i .
. (2o e PRI NN T e TP~ Y g =]
v Published by Concrere Puprications. Lip., 14, Dartmoutn Street. Londen, S.W.1. England.
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