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INLAND PORTLAND CEMENT WORKS.

[T is an unusual thing to find Portland cement works
having at their command a naturally-formed chalk marl
which in everything save its *strength”"—if we may be
pernutted to use such an expression—is exactly what is
required to produce first-class cement. DBy the term
“strength” we mean the relative proportions of chalky
and clayey matter possessed by the marl. The Saxon
Portland Cement Company, of Cambridge, with its sister
works, the “Saxon™ and the “Norman,” has this some-
what distinet advantage. The site which it owns
underlaid with a vast deposit of marl in which the rela-
tive proportion of chalky to clayey matter varies from
about 83 per cent. of the former and 17 per cent. of the
latter to about 65 per cent. and 35 per cent. respectively.
In all other respects the chalk marl, which has only a top
soil of about 1ft. or 1Bin. in thickness, fulfils the require-
ments of first-class cement manufacture, and there is
little, if any, flint present. There is no doubt that such
a deposit 18 of very great value indeed, but the natural
substance, if used exactly in the state in which it is
found, would produce very inferior cement. The propor
tions of chalk to clay which
good cement vary within very narrow limits. A diver-
gence of 1 per cent. on one side or the other of a fixed
line may—and in fact does—make all the difference
between suceess and failure. This fact is very fully
realised by the Saxon Portland Cement Company, and,
consequently, we find its processes governed and directed
with the greatest scientific care.

By the courtesy of Mr. A. C. Davis, Assoc. Inst. C.E.,
the managing director of the company, we recently had
in n]-|.ur1nni1}.' of ill.‘ﬁfll'l'“llf_T both the * Saxon” and the
* Norman " works, and are enabled to lay the following
description of them before our readers. In the case of
hoth works we had the advantage of being shown over by
Mr. C. F. Cooper, the chief engineer of the company. We
had, therefore, every facility for obtaining accurate
information regarding the different processes by which
the cement 1s produced, for there is a considerable
difference between the methods emploved at the two
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works., It will be convenient if, in the first place, we
deseribe the first works to be started—the * Saxon."”
These works were commenced in 1898, and got to work in
1901. They are situated some two miles north-east of
Cambridge Station, and on the side of the main line from
Cambridge to Newmarket, a siding from whieh 1s led on
to the site. The marl is obtained from a quarry some
40[t. deep by means of a light railway and a steel rope
manipulated by a steam winch. A single line only 18 em-
ployed, but there is a crossing place half way up the
incline from the bottom of the quarry, where the full
truck ascending can pass the empty truck which is
descending. The various “ strengths” of chalk marl
oceur 1n more or less well-defined strata. These are
being continually analysed, and, by the direction of a
chemist who is always on the spot, so much is taken from
such and such a spot and so much from another, so as to
make up each truck load. As each load gets to the
surface a representative sample is taken from it, and this
is analysed and a record kept of the results obtained. In
this manner it is found that there 1s no difficulty what-
ever in keeping the proportions of the whole mass of
material exactly to the ratios required. Moreover, testing
18 continually earried on throughout the various processes
until the final cement is produced, for in this manner
alone can uniform results be obtained.

As it comes from the quarry the marl 1s 1n a more or
less wet condition, this depending to a large extent on the
state of the weather. In anv case it has to be dned, and
in the present instance this i1s done in a circular brick
tower which, to some extent, resembles a IHJI_I kiln in
outward appearance. We believe that this 1s the only
example of a drying tower of this kind in this country.
To the upper part of this tower the loaded trucks are
lifted 1n an elevator after being carefully weighed. The
drying tower has in it two furnaces, which are constructed
much in the same manner as is a coke oven, and they are
fired with coal under forced draught. The heated gases
pass up a brick cone in the centre of the tower, and
unpinge on the marl as it gradually descends. When it
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reaches the bottom it is in big lumps and is perfectly dry.
[t comes out from a number of drawing eves placed
round the bottom of the tower; and it is then taken by a
light railway to a perforated pan provided with edge runners.
The bottom of this pan is perforated so that nothing having
a greater diameter than {in. can leave it. What does
come through is elevated and then allowed to descend to
three tiger mills. From these mills the ground raw material
passes through three separators, the discharge from which
passes to a Griffin mill. When it leaves the latter it is in
a very fine state of sub-division, so fine that no residue
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there 1s sufficient draught properly to consume the coke
and burn the bricks. When in full operation the fire zone
18 rather above the middle of the kiln, as shown in the
illustration, the lower portion being termed the cooling
zone. The cooling is brought about, of course, by reason
of the large volume of air which 18 drawn by the draught
up through the burnt clinker to provide for the comnbustion
of the coke. Incidentally, this air is naturally heated and
thus aids the process of combustion. The process of
burning is continuous, the elinker being removed from the
bottom as it falls from the grates, and new bricks of meal

Fig. 2-COAL FEED AND CLINKER

18 left on a sieve having 5800 meshes per square inch, and
it is called * raw meal.” It is not, however, in a condition
to be burnt, for it is quite possible for it still to be in a
somewhat unmixed condition. Portions of it may be
very much weaker in chalk, and parts very much stronger
than is actually required, and hence to make assurance
doubly sure there arises the necessity for intimate mixing.
For this purpose three large wooden bins have been ]:r-i:-
vided, and into each of these in turn the raw meal is
delivered. Inside the bins are special stirring appliances,
and arrangements are made so that samples can be taken
and analyses made by the chemists. Alterations can then
be ordered should they be required. The usual practice is
to have one mixer filling, one mixing, and one emptying
at the same time. The actual mixing of the meal is
brought about in the following manner :—The raw meal is
delivered by a screw conveyor into one of the mixers,
and as it falls into the hopper is caught by a series of rolls,
which again empties into a conveyor at the bottom of the
I'rom this conveyor an elevator lifts the material
which has passed through the mixer, and delivers it to
the feeding convevor. The whole contents of one mixer
18 thus continually in circulation, and while this process
is being carried on samples are continually taken for
analysis by the chemist, who does not allow the raw
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| meal to pass to the further stages of manufacture until
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good cement.
When adequately mixed and passed by the chemist as
correct, the meal is in a condition to be burnt. As,
however, Schneider kilns, which we will describe a little
later on, are used at these works, it is necessary befores
hand to mould the meal into bricks. To do this the meal
has first of all to be damped, and this is brought about
in a horizontal trough in which revolves a worm conveyor.
As the meal is taken along tbis trough by the action of
the worm, the requisite quantity of water is added to
bring the resulting paste to the necessary consistency.
The mass then descends to either one of four Whittaker
repress type brick presses, where it is forimed into bricks
10in. long by 4in. wide by 34in. thick, these bricks
having their four corners slightly rounded. In this con-
dition they are taken up to the chaiging floors of the
Schnewder kilns, which are in a building adjoining the
crushing and mixture house.

The Schneider kilns are in construction not unlike
blast furnaces, but natural draught instead of blast is
employed. A sectional sketch of one of these kilns
giverr in Fig. 1. They are circular in form, are made
of brickwork lined with firebrick, and are open at the
bottomn save for two upwardly sloping grates. When
operations are commenced a substantial fire 1s laid on the
grates, and above this are stacked alternate layers of coke
and meal bricks. Asthe burning proceeds, alternate layers
of coke and bricks are fed in from the top as shown in the
\/lustration, there being a considerable art in charging
these two materials correctly into the kiln. The actual
charging takes place through openings at the top of
the kiln, which openings are closed when the kiln 18 at
work, and its top opening being connected to a chimney,

the entire contents mixer
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being fed in at the top at intervals. The quantity of fue
used in the bottom layers is greater than in those at the
top, and as the loading of a kiln proceeds, the layers of
raw material and fuel are also slightly reduced in thick-
ness towards the top. By this means the desired heat
18 obtained more regularly over the kiln when it is fired.
As it comes from the kiln the clinker presents a regular
appearance. In the lower layers there may sometimes
be a few bits which are not thoroughly burnt, but these
are not many, and are easily separated from the rest. It
may be said that the time which elapses between the
charging of a brick into the top of the kiln, and the time
when’it is withdrawn as clinker from the bottom is from

Fig. 3-CULVERT UNDER CEMENT STORES

three to four days. At the Saxon works there are eight
kilns arranged in two rows of four kilns. Four of these
are connected intoone chimney and four into another, these
chimneys being 150ft, high. The clinker on being removed
fromn the base of the kilns is taken to a Krupp crusher,
where the big lumps are broken up into pieces about 2in. in
diameter. In this condition it 1s raised in an elevator,
and first passes through two ball mills, and from them to
two tube mills, where the crushing and grinding to the
requisite fineness is carried out. The ball mill, as most
of our readers are aware, consists of a large drum or
cylindrical chamber revolving on a central steel shaft and
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Fig. 4 -RAW MEAL GRINDING HOUSE AND MIXER
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Fig. 5-CEMENT CONVEYOR TO STORES

partially filled with especially hard steel balls of varying
As the drum revolves these balls roll round inside
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15,000-TON CEMENT STORE
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ordered; but, as far as our observations went, the nayvies
had so accurately followed the direction of the chemist as
to what quantities to take from various parts of the faces
of the quarry that the proportions of the raw material
were made very nearly correct from the outset. This,
however, did not cause any relaxation of inspection.
Analyses and tests are being continuously carried out,
and there are three separate laboratories throughout the
works, which are under the charge of the chief chemist,
Mr. R. Kirkland. '

The drying tower mentioned as being used at the
Saxon works is not repeated in the newer establishment.
In its place are two cylindrical drying drums, which are
heated by the gases in the flues leading from the rotary
kilns. The trucks of marl are first of all taken by either
of two lifts to the top of a tower. Here the marl is passed
through two erushers—see Fig, 9, page 298—which break up
the lumps and produce pieces some 2in. or so in diameter.
In this form the marl descends by gravity to the two
rotary drying drums. These, in form, are very similar to
rotary kilns, only they are smaller. They are, however,
carried on roller bearings, and are rotated in exactly the
same way—see I'ig, 10, page 298, The heat to which the marl
is subjected in these drums is very high, and the conse-
quence 1s that every particle of moisture is removed, and
the bits of marl become quite hard and friable. In this
condition they are taken by an elevator to the raw meal
mills, which are of the Griffin type. They are seven of
these arranged in a line, as may be seen in Fig. 4, and fed
from an overhead hopper into which the dried marl is
delivered. All the seven machines are mounted on asolid
block of concrete, and the vibration is but slight. The
discharge from these is elevated to the top of a mixer, in
which a very intimate mixture of the whole mass is

a bit darker in colour than other kinds of cement, and
that that coming from the former is slightly the darker

of the two.

As it comes from the coolers, the clinker is caught on
a travelling tray conveyor and is deposited into a hopper
at the far end of the building, from which it is lifted by
the elevator which may be seen in Fig. 2 and delivered
into the hopper of the clinker crusher, where it is broken
up into fn.ir?}' small pieces. It is then again elevated to
the hoppers above the clinker grinders. These are also
of the Griffin type, and there are nine of them—see Fig.
12, page 298. Practically any degree of fineness can be
obtained in these mills, but unless it is otherwise specified the
British Standard Specification is worked to. The finished
cement is again elevated and delivered into a conveyor—
Fig. 6—which takes it to the stores, where it in turn
delivers it into another conveyor—Fig. 7—running the
whole length of the building.

These stores form quite a feature of the works. They
are constructed to had up to 15,000 tons of cement, and
are shown in Fig. 5, The upper side walls are formed
of a series of semicireular brickwork, and the shape of
the bottom—which is made of concrete—is that of an
inverted cone with a triangular division piece running the
full length of the store in the centre at the bottom. This
division piece supports a series of joists which carry the
roof, a.ndp is constructed over a culvert or passage way—
Fig. 3—which runs underneath the whole of the store.
A number of gratings may be observed on either side of
the division piece in Fig. 5. These lead to shoots con-
necting with feeding devices in the culvert, along the whole
length of which runs a worm conveyor. Cement can
therefore be drawn from a number of different parts in the
stores, all the feeding devices being provided with

brought about in the following manner :—The finely- shutting-off valves. As the cement descends to this con-
ground raw meal is delivered by a screw conveyor and | veyor it is taken along to the end of the building, where

drops
tions of the mixer silo. From these shelves a butterfly

on to a series of shelves, forming different sec- | it 1s delivered into a hopper, from which it is lifted by an

elevator into hoppers over Savory automatic weighing

feed drops a certain quantity of the raw meal from each | machines, which weigh out and deliver automatically
shelf into the centre portion of the mixer, there it is | into sacks the required amount of cement, which is hence

caught by a screw conveyor and elevator, and emptied
into the conveyor feeding the mixer. When the mixing
is complete the meal has arrived at the bottom of the
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not touched by hand from the very commencement after
it leaves the quarry right up to the time of delivery, and
then only it is the sack which contains it and not the
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Fig. B—-PLAN OF THE NORMAN

mixer, and we should state that during the whole process
analyses are going on, and when of a correet composition
it is elevated to a storage silo from which the rotary kilns
are fed.

There are in all five rotary kilns of the form shown in
Iig. 11, page 298. These are 60ft. long and 7ft. 6in. in dia-
meter. They are fired with powdered coal, which is driven
into them by air blast derived from fans. The coal is, of
course, well dried before being ground. When arriving
on the sidings, the trucks of coal are emptied into an
elevator feeding a coal silo of some 500 tons capacity.
From there the coal is fed into a rotary drying drum,
which is heated by the waste gases from the kilns,

It is then taken to crushers which deliver into Griflin
mills, of which there are three. The powdered coal as it
comes from these is go fine that there is only 1 per cent.
residue on a sieve with 100 by 100 meshes per square
inch. In this condition it is taken by an elevator to a
worm conveyor running over a series of five hoppers, one
being arranged for each kiln over the firing platform.
Three of these may be seen in Fig. 2. The casing of
one of the blast fans may alro be observed. There is
one of these fans to each kiln. Each one draws its
supply of air through the clinker cooler corresponding to
the kiln which it controls. The ends of four of these
coolers may be seen in Fig. 2. They are cylindrical
form, and are made of steel, being some 30ft. long
and 4ft. in diameter. They are arranged slightly on
the ineline. The glowing clinker, as it is discharged
from the ends of the kilns, falls by gravity into the higher
end of the coolers, and as the latter gradually revolve, it
is taken slowly down towards the discharging ends shown
in Fig. 2. Meanwhile it has become considerably
cooled—so much so that the smaller pieces may be
picked up with the fingers. Naturally, therefore, the air
which has been drawn over it is correspondingly heated,
and in this condition it is delivered into the kiln, taking
the coal along with it. The amounts of coal and air can
be regulated at will, there being a variable worm feed for
the former.

The clinker produced is some of the best burnt we have
ever seen, and is wonderfully regular, It has a notice-
ably dark colour; in fact, it muay be said that the cement
produced at both the Norman and the Saxon works are
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cement itself which is handled. As each sack leaves the
works a small sample is taken from it for testing purposes.
The sacks are filled in a room the floor of which is at the
same level as a platform of a railway siding, and the
sacks as soon as the weighed quantity of cement falls
into them are at once wheeled on hand trucks into a
covered railway wagon. The machinery in the cement
packing, weighing, and shipping stores is driven by an
electric motor.

As was to be expected, the power required at these
works is considerably in excess of that necessary at the
Saxon works. There are, to begin with, three Babecock
and Wilecox boilers working at a pressure of 140lb. per
square inch, the steam being superheated 100 deg. Fah.
The boilers are fitted with chain grate stokers, and have
sufficient capacity to supply steam to the three engines,
to which we shall shortly refer; steam pumps, jets, &e.,
in various parts of the works amounting in all to
some 1000 indicated horse-power. There is also
a OGreen's economiser with 160 tubes, and the feed-
water is supplied at 180 deg. Fah. The largest engine
supplied by these boilers indicates some 750 horse-power,
It is of Pollit and Wigzell's horizontal compound tandem
condensing design, the condenser being of the jet type.
The next %a.rgest engine indicates 200 horse-power, is of
the same type, and is fitted with Corliss valve gear. Like
the first engine, it has a jet condenser, In Fig. 8, which
is a plan of the works, the engine-house may be seen
abutting on the kiln house. The fly-wheel of the large
engine revolves parallel to the wall between these two
houses, and drives both ways into the rope races shown,
thus commanding the raw meal drying shop, the raw meal
grinding shop, the kilns and coolers, and the clinker
grinding shop. The 200 horse-power engine drives the
rotary kilns and coolers on Sundays. The third engine is
a smaller horizontal engine indicating 70 horse-power. It
drives a dynamo for the lighting of the works and quarry.
The former are served by 400 30 ecandle-power incan-
descent lamps, and the latter by flame are lamps. The
condensing waber ix cooled in a tower, and the water
supply is obtained from a deep well, as at the Saxon
works. There is a small engineers’ shop for repairs, and
the machine tools in this consisting of lathes, drilling,

smith's fan, are also driven by an electric motor driving
on to a line shafting. The coal is lifted direct from rail-
way trucks on the siding into a large circular hopper,
capable of holding 500 tons. From this it can be drawn
as required. The output of the Norman works of the
Saxon Portland Cement Company is over 1200 tons a
week, making a total output of over 2000 tons a week for
the both works.

Before leaving this interesting subject, we may perhaps
say a few words about the characteristics of the cement
produced, The following comparison between the
requirements of the British standard specification and
what is guaranteed to do is instruetive: —

TexsiLE TESTS,
British Standard Specification. Saxon Portland Cement.
Neat Cemeat,

7 days, 4001b, per sq. in. 600 Ib. per sq. in.

EH " ‘rm 11 y o P -l W H{m i TE
Standard Sand and Cement, 3 to ].
7 days, 150 Ib, per &q. in. 250 b, per sq. in,
Mo W, s G e OB g
Finenew

3 p.c. residueon 76 x 76 sieve 2p.c, residue on 76 x T sieve
3 = DR 1IN o AT, » 180 x 180 ,,
Sprm:ﬁf firavily,
e 315 . 315
Noundpexs.
Le Chatelior test, 05 mm. .. 15 mm.

We ourselves saw a neat cement briquette 28 days old
broken at 1000 1b., and we have one before us of the same
age which is marked as having broken at 1120 lb., as well
as a three te one sand briquette which is marked as having
broken at 550 1b. at 28 days. It is claimed for the
Saxon cement that it practically does not expand at
all on setting. We have a test tube — one of some
hundreds that we saw—which is quite full and is un-
cracked. We have also seen a pat put under water as
soon a8 it was formed and remain perfectly sound.

TRADE IN CAPE COLONY.

THE official returns of the trade of all the South African
Colonies for 1907 were recently published. The principal
exports were minerals and metals, of which there were
exported during the twelve months :(—

1907. 1906,
£ £

Gold . 29,634,296 . . 25,728,500
Diamonids 9,103,859 . 9,441,798
Copper .. .. .. .. 672,295 . 502,665
R 5 135,180 . 36,162
Lead B i T 38,160 . 25, 566
(‘hrome ore 17,635 . 3.945
e .. .. 30,385 . 8),T75
All ather ores 6.476 795
(‘oal 599,849 437,908

Total .. £40.232.130 . .. £36,256,106

The other exports—principally wool, feathers, &e.—increased
at even a greater rate than the minerals and metals, the total
exports being :—

£
For 1906 6,140,206
Forl8O7T .. .. .. 7,357,526
making the total exports for the two years :ﬂ—
1906 .. 42,396,311
T i Eamagat g, . 47,595,665
The total imports of merchandise were :— ’
For 1906 . 29,847,176
For 1807 24,920,278

giving a short fall for the past vear of £3 966,808, as against
the increase of £5,199,545 in the value of the exports,

Tre ISSTITUTION OF MINING AND METALLURGY.—A
genern] mmtinﬁnf the members and associates of the Institution
of Mining and Metallurgy was held, by the courtesy of the
Council, at the rooms of the Geological Society, Burlin?(m
House, London, W., yesterday, March 19th, at 8 o'clock
p.m., when the following resolntion was moved by the
President :—** That the alterations and additions to the by-laws of
the Institution of Mining and Metallurgy, as submitted to this
special general meeting of members and associates, be and are
hereby approved aud adopted ; and that the secretary be and is
hereliy instructed to incorporate the said alterations and additions
in the constitution and by-laws of the Institution.” The seven-
teenth annual general meeting of the Institution was held on
the same day and at the same place, when the report of the
(‘ouncil was presented and the presidential address delivered
after the business of the special general meeting had been con-
cluded.

Rovar Mereororocicar Sociery.—The monthly meeting of
this Society was held on Wednesday evening, the 11th inst., at
the Institution of Civil Engineers, Great (reorge-street, West-
minster, Dr. H. R. Mill, president, in the chair. Dr. G. Hellmann,
the director of the Royal Prussian Meteorological Institute,
Berlin, delivered a lecture on ** The Dawn of Hataamlogy." He
began by describing meteorology as a science and as a branch of
knowledge. He referred to the origin of weather proverbs, and
gave instances of how some of the modern proverbs could be
traced back to Indogermanic and Babylonian sources. Some of
the tablets excavated from old Babylon and which had been
deciphered by English and German aathorities were found to con-
tain references to the weather. Speaking of the names of the
winds and their combinations, Dr. Hellmann said that the cardi-
nal points, north, east, south, west, were found in old Bu.hf'luninn
times. The Greecks were the first to make meteorological obser-
vations, and had parapegmata or weather almanacks fixed on
ublic columns. ']Jha measurement of rain was first recorded n
alestine, After referring to the first idea of the thermoscope,
the lecturer alluded to the meteorology of Aristotle, and said that it
had very little influence on English meteorologists. It was the
Futhers of the Church who kept meteorology alive, for in their
works on the Creation they devoted much attention to the
atmosphere. The writings of the Venerable Hede were also
referred to. The resuscitation of experimental science in the
thirteenth century led to the development of lar meteoro-
logical observations in the fourteenth century. The earliest known
record in this country was kept by the Rev. William Merle at

punching, and shearing machines in this, as well as a

Oxford from January, 1337, to January, 1344, the manuscript of
which is still in the leian Library.
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Fig. '0—RAW MEAL DRYING DRUM

Fig. 12-GRIFFIN MILLS FOR GRINDING CLINKER
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