


ALBERT R. MANN
LIBRARY

New York State Colleges

of

Agriculture and Home Economics

AT

Cornell University



Cornell University Library

TN 801.W74

Coal; its origin, method of working, and

3 1924 003 624 271



Cornell University

Library

The original of this book is in

the Cornell University Library.

There are no known copyright restrictions in

the United States on the use of the text.

http://www.archive.org/details/cu31924003624271







COAL



COMMON COMMODITIES
AND INDUSTRIES SERIES

Each book in crown 8vo, illustrated, 3/- net

TEA; By A. Ibbetson
COFFEE. By B. B. Keable
SUtiAlt. By Geo. Martineau, C.B.
OILS. By C. Ainsworth Mitchell,

B.A., F.I.C.

WHEAT. By Andrew Millar
RUBBER. By C. Beadle and H. P.
Stevens, M.A., Ph.D., F.I.C.

IRON AND STEEL. By C. Hood
COPPER. By H. K. Picard
COAL. By Francis H. Wilson,

M.I.Min.E.
TIMBER. By W. Bullock
COTTON. By R. J. Peake
SILK. By Luther Hooper
WOOL. By J. A. Hunter
LINEN. By Alfred S. Moore
TOBACCO. By A. E. Tanner
LEATHER. By K. J. Adcock
KNITTED FABRICS. By J. Cham-
berlain and J. H. Quilter

CLAYS. By Alfred B. Searle
PAPER. By Harry A. Maddox
SOAP. By William A. Simmons,

B.Sc. (Lond.), F.C.S.

THE MOTOR INDUSTRY. By
Horace Wyatt, B.A.

GLASS AND GLASS MAKING. By
Percival Marson

GUMS AND RESINS. By E. J.
Parry, B.Sc, F.I.C, F.C.S.

THE BOOT AND SHOE INDUSTRY.
By J. S. Harding

GAS AND GAS MAKING. By
W. H. Y. Webber

FURNITURE. By H. E. Binstead
COAL TAR. By A. R. Warnes
PETROLEUM. By A. Lidgett
SALT. By A. F. Calvert
ZINC. By T. E. Lones, M.A., LL.D.,

B.Sc.

PHOTOGRAPHY. By Wm. Gamble
ASBESTOS. By A. Leonard

Summers
SILVER. By Benjamin Whits
CARPETS. By Reginald S. Brinton
PAINTS AND VARNISHES. By

A. S. Jennings
CORDAGE AND CORDAGE HEMP
AND FIBRES. By T. Woodhouse
and P. Kilgour

ACIDS AND ALKALIS. By G. H. J.
AdLAM

ELECTRICITY. By R. E. Neale,
B.Sc, Hans.

ALUMINIUM. By Captain G.

Mortimer
GOLD. By Benjamin White
BUTTER AND CHEESE. By C.

W. WALKER-TlSuALii *Uld JEAN
Jones

THE BRITISH CORN TRADE, By
A. Barker

LEAD. By J. A. Smythe, D.Sc.

ENGRAVING. By T. W. Lascelles
STONE3 AND QUARRIES. By J.
Allen Howe, O.B.E., B.Sc.
M.I.M.M.

EXPLOSIVES. By S. I. Levy, B.A.,
B.Sc. F.I.C.

THE CLOTHING INDUSTRY. By
B. W. Poole, M.U.K.A.

TELEGRAPHY, TELEPHONY, AND
WIRELESS. By J. Poole,
A.M.I.E.E.

PERFUMERY. By E. J. Parry
THE ELECTRIC LAMP INDUSTRY.
By G. Arncliffe Percival

COLD STORAGE AND ICE MAKING.
Bv B. ri. Springett

GLOVES AND THE GLOVE TRADE.
By B. E. Ellis

JUTE. By T. Woodhouse and
P. Kn.GoUR

DRUGS IN COMMERCE. By J.
Humphrey

THE FILM INDUSTRY. By
Davidson Boughey

CYCLE INDUSTRY. By W. Grew
SULPHUR. By Harold A. Auden
TEXTILE BLEACHING. By
Alec B. Steven.

PLAYER PIANO. By D. Miller
Wilson

WINE AND THE WINE TRADE.
By Andre L. Simon

IRONFOUNDLNG. By B. Whiteley
COTTON SPINNING. By A. S. Wade
ALCOHOL. By C. Simmon ds
CONCRETE. By W. Noble
TWELVETREES





By permission of Messrs. Nobel

EXAMINATION FOR GAS BEFORE FIRING

A RIPPING SHOT
(1457)



PITMAN'S COMMON COMMODITIES

AND INDUSTRIES

COAL
ITS ORIGIN, METHOD OF WORKING,
AND PREPARATION FOR MARKET

BY

FRANCIS H. WILSON, M.LMin.E.

LONDON
SIR ISAAC PITMAN & SONS, LTD.
PARKER STREET, KLNGSWAY, W.C.2
BATH, MELBOUBNE, TORONTO, NEW YOBK

1921





INTRODUCTORY
Great Britain undoubtedly owes her wonderful position

among the great nations of the world to her vast store

of that natural source of energy—Coal. Without a

cheap and plentiful supply of the mineral the indus-

tries of this country could never have attained their

present prosperous condition and importance, and as

a substitute equal in every respect to coal has not yet

been discovered it can truthfully be said that the main-

tenance of the commercial supremacy of Great Britain

depends on her coal-mines.

Nature has certainly been kind in endowing this

country with large areas containing many valuable

coal seams ; still it must be borne in mind that the supply

is not inexhaustible, and that the quantity required

each year is very great indeed. The problem as to

the duration of our coal supply is a very difficult and
complex one, and has been deemed of sufficient national

importance to warrant the holding of two Royal

Commissions on the subject during the last forty years.

With the great improvements that have taken place

in mining methods of recent years, and the opening out

of new coal-fields, there is every likelihood that the supply

of coal will last much longer than was thought probable

a few years ago. In the author's opinion, however,

it is quite time that the question of economising the

resources of the country was seriously considered

by those in charge of the nation's affairs with a view
to prolonging as far as possible the time when our coal

supply will be completely exhausted.

The author has endeavoured in the space at his
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disposal to give the reader an intelligent insight into

the many branches of this great industry, which

finds employment in Great Britain alone for over one

million persons. The majority of the statistics given

in the book are taken from the Report of the Royal
Commission on Coal Supplies, 1903-05, and other Gov-
ernment publications relating to coal-mining. In con-

clusion, he begs to acknowledge the kindness of several

firms who have supplied information, and in some
instances, blocks of illustrations. To Mr. S. Marsden

he tenders his best thanks for assistance in the

correction of proofs.

Leigh, Lancs.
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COAL

ORIGIN AND VARIETIES

CHAPTER I

FORMATION OF COAL SEAMS

It is now universally accepted that coal is the mineral-

ised remains of decayed vegetation which grew in profu-

sion over large areas ages and ages ago. A thin slice of a

sample of coal examined under a powerful microscope

will often reveal distinct traces of woody tissue and
bark. Coal is usually found in more or less parallel

layers known as beds or seams, separated from each

other by other beds of clay, shale, sandstone, and some-

times limestone. The bed of hard clay on which a coal

seam nearly always rests is termed the " underclay,"

and very often contains numerous fossiliferous remains

of roots, helping to substantiate the theory as to the

origin of coal.

There are two theories advanced as to the formation

of coal seams, known respectively as the " in situ
"

and " drift " theory. Geologists who advocate

the first-named theory maintain that coal beds are

the remains of plants, etc., which long ago flourished

on the exact site now occupied by the coal itself. It

is assumed that the vegetation at that period was
of a most luxuriant character, covering immense tracts

of flat, marshy ground lying almost at water level.

Plant life flourished and died in rapid succession,
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aided no doubt by a warm, moist atmosphere. In

the course of time the low lying land, covered by a

more or less thick bed of dead and decaying vegetable

matter, became covered with water due to movements
of the earth's surface, and formed a large inland sea

or lagoon. Mud and sand carried in suspension in the

water gradually settled down and covered the vegetation

lying at the bottom. In time the sea or lagoon became
silted up with beds of sand and mud, thus forming a

fresh surface for the growth of other plant life. In this

manner layer upon layer of vegetable matter would be

formed, separated by layers of mud and sand, and

these would be gradually changed into beds of coal,

shale, and sandstone. This theory is generally accepted

when the " underclay " of a seam contains fossil remains

of roots, bark, etc. ; but seams are found, the " under-

clay " of which contains no such remains, and is not

strictly speaking a clay at all. In such cases the " drift
"

theory is put forward. It is argued that the vegetation

in the swamps and marshes lying close to the banks of

rivers was carried down by the current and deposited

at the river mouth where, in the course of time, it would
accumulate into huge masses and eventually sink beneath

the water and become covered with sand and mud.
The " in situ " theory seems to be correct as regards

the formation of seams deposited on a proper underclay,

whilst the " drift " theory explains the origin of seams
having no proper underclay. In both theories it is

agreed that the vegetable matter was gradually covered

by beds of mud and sand. This covering would protect

the vegetation from the air, besides subjecting it to

the action of heat and pressure. The combined action of

time, heat, and pressure would gradually produce a change

in its physical appearance and chemical composition,

and slowly convert it into some variety of coal.



CHAPTER II

VARIETIES OF COAL

There are many varieties of coal, though all are

composed of carbon, hydrogen, oxygen and nitrogen,

together with a varying amount of incombustible

matter called ash. The constituents occur in different

proportions in the several varieties of coal ; in fact, the

amounts differ in any one variety. As carbon is the

principal constituent from a heating point of view, it

naturally follows that the variety containing the highest

percentage is the best. Coal with a high proportion of

" disposable " hydrogen is valuable for gas-making

purposes. Sulphur, usually in the form of iron pyrites

occurs in some seams, and phosphorus in slight quantities

is sometimes found. A light grey ash results from the

burning of some coals, whilst others leave behind a

heavy brown ash. The former is objectionable in coal

for household purposes, as it very easily blows about.

On the other hand, brown ash generally points to the

presence of iron pyrites, and is unsuitable for steam

purposes. Coal containing over 1 per cent, of sulphur

cannot be used for iron making, as it causes a kind of

brittleness known as " red-shortness " in the iron ; and

even if used for steam raising it often clinkers very

badly. Coal may be classified according to chemical

composition, heating value, or physical characteristics.

The first classification is the one which is perhaps

the most satisfactory, but the one generally used is

that according to the physical appearance of the coal.

Under this heading the different varieties are divided

into Peat, Brown coal or Lignite, Bituminous coal

3
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(many varieties of which are found), Cannel, and
Anthracite.

Peat is supposed to be the first stage in the conversion

of vegetable "matter into coal. It is of a brown, fibrous

character, and generally burns with little heat and a

great amount of smoke. It is found in thick beds in

many parts of the world; notably in Canada, Russia,

Germany, Norway and Ireland. It is only used to a

comparatively small extent as a fuel, though the manu-
facture of peat briquettes in the United States and on the

Continent has recently met with some success. The util-

isation of peat for lighting purposes has been attempted

for many years in Germany, but as yet there has been

no satisfactory solution of the problem of how to produce

power gas from peat cheaper than coal. It is used as

a fuel in the central industrial districts of Russia on
account of the high price of liquid fuel. The subject

of Canada's resources in peat bogs has been given much
attention recently by the Mines Department. It is

estimated that there are in that country about 36,000

square miles of peat bogs capable of yielding about

28,000,000,000 tons of air-dried peat. This would be

equal in fuel value to about 14,000,000,000 tons of coal.

The average chemical composition of Peat is

—

Carbon from 50 to 65 per cent.

Hydrogen „ 4 ,, 6

Oxygen
and [ „ 28 „ 35

Nitrogen

Ash „ 10 „ 13

The calorific value of air-dried peat is about 8,000

British Thermal Units 1 (B.Th.U.).

1 A British Thermal Unit is the amount of heat required to
raise 1 lb. of water 1° Fahrenheit.
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Brown coal, or Lignite, represents the intermediate

stage between peat and true coal. It is of a more or

less fibrous nature, brown or black in colour, and burns

with a great deal of smoke. With the exception of a

small area in Devonshire, brown coal is not found in

the United Kingdom, but there are extensive deposits

abroad, chiefly in Central Europe, North America and
Australasia. It occurs in formations of more recent

origin than the Carboniferous in which true coal is

found, and the beds are often of very great thickness.

Seams have been proved in several parts of the world

exceeding 100 feet in thickness, and as the deposits

are in many cases quite close to the surface, the mineral

is worked quarry fashion.

The average chemical composition of Brown coal is

—

Carbon from 55 to 70 per cent.

Hydrogen ,, 5 ,, 7 ,,

Oxygen )

and [ „ 26 „ 36

Nitrogen J

Ash „ 5 „ 12

The average calorific value is about 11,700 B.Th.U.

Bituminous coal is the name given to true coal other

than Anthracite, and is nearly always found in the Car-

boniferous system. It derives its name from the simi-

larity of its flame to that of bitumen, although it contains

no trace of this substance. This variety of coal may be

subdivided into caking coals and non-caking or free-

burning coals. These, in turn, are still further sub-

divided according to the use the particular coal is put

to, such as house, gas and steam coal. Caking coal is

bright and shining in appearance, and when heated,

swells into a soft, spongy mass of coke ; it is therefore

used extensively for coke-making. Non-caking or
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free-burning coal is usually not quite so bright in appear-

ance as the caking variety. It breaks into cubes and
burns with a good deal of flame and little smoke, and
does not coke. The world renowned steam coals of

South Wales, and Northumberland and Durham are

often put in a class by themselves and called semi-

bituminous, as they almost approach Anthracite in

quality and composition. The great majority of the

coal seams found in this country and abroad belong to

the bituminous variety.

The average chemical composition of Bituminous coal

*s— Carbon from 84 to 90 per cent.

Hydrogen „ 5 „ 55
Oxygen j

and V „ 7 „ 11

Nitrogen )

Ash „ 2 „ 4

The calorific value varies from 13,500 to 15,000

B.Th.U.

Cannel is a peculiar variety of coal found only in

Lancashire and Scotland. It has no cleat or lamination,

and when burning gives off a great deal of flame. On
account of the crackling noise it makes in the fire it is

known as " parrot " coal in Scotland. Cannel is very

rich in hydrogen, and on this account was in former

times in great demand for gas-making purposes.

The average chemical composition of Cannel is

—

Carbon from 66 to 84 per cent.

Hydrogen „ 5-5 „ 9

Oxygen ]

and I „ 5 „ 10-5 „

Nitrogen j

Ash „ 2 „ 6

The average calorific value is about 14,000 B.Th.U.
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Anthracite is supposed to be the last stage in the

formation of coal. It is of an extremely hard nature,

has a brilliant black lustre, and does not soil the fingers

when handled. It is difficult to ignite, but when once

alight, burns with very great heat and practically no
flame or smoke.

The change in the composition and appearance of

anthracite compared with the other varieties is said to be

due to the effect of greater heat and pressure, with the

result that most of the volatile matter originally con-

tained has been driven off, leaving a very high percentage

of carbon. In the United Kingdom it is only found

in South Wales and Ireland. Abroad there are large

deposits in the United States, British Columbia, and
China.

The average chemical composition of Anthracite is

—

Carbon from 90 to 95 per cent.

Hydrogen „ 3 ,, 4 -5

Oxygen ]

and I „ 2 „ 5-5

Nitrogen J

Ash „ 1 „ 2

The average calorific value is about 15,250 B.Th.U.

2—(H57)



THE WINNING OF COAL SEAMS

CHAPTER III

PROSPECTING AND BORING

A preliminary examination of the surface rocks is

first of all made, when searching for coal in an unknown
district or country, to find out what geological formation

the rocks belong to, as some idea may then be formed as

to whether coal is likely to be present or not. In this

country the geological maps issued by the Government
are of the greatest service to the mining engineer in

proving the existence of seams in new districts. The
United States and Australia also publish geological maps
periodically, giving a great deal of information to

prospectors.

If a surface examination proves the existence of

outcrops, trial headings can be driven to ascertain

the thickness, inclination and quality of the coal.

If, however, outcrops cannot be detected, but other

indications point to the possibility of coal being present,

some system of boring is tried to prove definitely the

existence of coal. By means of boring, information as

regards quality, inclination, thickness, and probable

cost of sinking may be obtained.

Bore-holes may be put down by two systems

—

percussive and rotary. In the first named system,

which is carried out by hand for depths not exceeding

200 feet, a steel chisel is used which is attached to

wrought iron rods about \\ inches square, and made
in 18-feet lengths. The dropping of the chisel gradually
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cuts away the rock, and a circular hole is made by
giving the rods a slight turn after every blow.

The nature of the rocks bored through is obtained

by examining the debris brought up from the bottom
of the hole from time to time. An experienced borer

can also tell when a change takes place in the nature

of the strata by feeling the rods whilst boring is in

operation. When the depth of the borehole exceeds

200 feet, the rods become too heavy to be lifted by
hand, and steam power is generally used.

In the early seventies, Captain Beaumont invented

the rotary system of boring by means of diamonds, and
this system is now generally used when boring for coal,

as a section, or " core," as it is called, is obtained of the

strata bored through. In the Diamond system inferior

diamonds are set in the bottom rim of a wrought-iron
crown fixed to the end of hollow rods ; as the rods and
crown revolve, the diamonds, owing to their hardness,

grind the rock away, leaving the " core " in the centre.

As the diamonds cut deeper and deeper the " core

"

gradually rises through the crown into the " core-tube
"

above, and can be broken off and withdrawn from
the hole along with the rods when desired. Whilst

boring is in progress, water is pumped down the hollow

rods from the surface to the bottom of the hole to remove
the debris made by the crown, and to keep the latter

cool. The water is forced back to the surface by means
of a small pump. The cost of the diamonds is rather

high, as they can only be obtained from an unhealthy

part of South America.

In the Davis-Calyx system a steel crown (the lower

edge of which is formed with long, sharp teeth, set like

the teeth of a saw) is used instead of diamonds. Several

boreholes were successfully put down by this system

in proving the Kent Coal-field.



CHAPTER IV

SINKING SHAFTS

In the early days of coal-mining, only those seams lying

close to the surface were worked, and the shafts were

of very moderate depth, as the sinking and winding

appliances were only of a very primitive nature. At
the present time many of the shafts put down in con-

nection with new undertakings have attained depths

which were considered impossible not many years ago.

Shaft sinking is one of the most expensive items in

opening out a colliery even if only ordinary difficulties

are met with. Sometimes, however, quicksands or

enormous quantities of water are encountered, and
sinking is only successfully carried out after a

very heavy expenditure ; in fact, in several instances

sinkings have been abandoned owing to the difficulties

met with in the shape of water or loose ground. Up
to 1862 it was a common practice to sink only one shaft

to work a coal seam, but after the Hartley disaster

which occurred in that year it was made compulsory
to provide at least two shafts at every colliery.

Many points must be carefully considered before the

position of the shafts is finally decided upon, as the

future success of a colliery undertaking is, to a great

extent, dependent on the site selected. If the coal lies at

a moderate depth from the surface, and is flat or only
moderately inclined, the shafts are usually sunk in

the centre of the royalty, so that the underground
haulage is equally divided on all sides. On the
other hand, if water is likely to be met with in con-

siderable quantities, the shafts may probably be sunk
to the lowest point of the royalty, so that any water

10
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found in the workings can be drained to the bottom
of the shaft and from there pumped to the surface.

The shafts should be close to one, or, better still, two
railways, as competition enables the colliery to obtain

reasonable freight charges ; and, if possible, carriage by
canal should be provided for. There should be plenty

of room close to the shafts for sidings, coke-ovens,

washeries, and wasteheaps, also an ample supply of

water for steam purposes.

Most shafts are sunk vertically and may be either

circular, oval, or rectangular in shape. The circular

form is the most common in this country and on the

continent. In Scotland and America the rectangular

form is favoured, and several oval shafts have been

put down in South Wales. The circular is certainly

stronger than any of the other forms and is cheaper

to sink, and whilst the whole of the space is not utilised

as in the rectangular shape, this cannot be considered

as waste when the question of ventilation is borne in

mind. Circular and oval shafts are lined with brickwork

or iron tubbing or a combination of both. The rec-

tangular form is usually supported by a timber framing,

though there are several shafts in the United States

lined with reinforced concrete.

The size of a winding shaft depends chiefly on the

proposed output per day. For an output of 1,000

tons per day of eight hours, a reasonable size would be
18 feet diameter. Many of the new shafts at present

being put down or just completed in this country are

from 22 to 24 feet in diameter.

The exact size of a^sEalt having been decided upon,

excavation is commenced with pick and spade. For the

first 4 or 6 yards the excavated material is raised

to the surface in stages by hand. In the meantime

a winding engine and headgear are erected and the
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dirt is afterwards wound up in an iron bucket known
as a " hoppet." A temporary engine and headgear

may be provided whilst sinking is in progress, or the

permanent headgear and engines may be installed at

once. If the former plan is adopted, the temporary

arrangements are fixed in such a position that the

permanent machinery can be erected in the proper

place.

As soon as the soft ground close to the surface

is gone through, blasting with some high explosives

such as gelignite or blasting gelatine is resorted to.

The shot holes are made by hand or some form of

hammer drill. With the latter the speed of sinking

is considerably increased, and on this account power
drills have been used to a considerable extent in recent

sinkings. Until the " stone-head "—the first bed of

solid rock from the surface—is reached, the shaft sides

are temporarily lined with flat steel rings, fixed about
three feet apart down the shaft, and kept in place by
strong iron hooks. Wooden planks are placed behind the

rings and made tight by wedging. As soon as the
" stone-head " is reached, a cast-iron bricking ring is

carefully laid either in oakum, flannel, or in cement,

and the permanent lining of brickwork is carried up from
this to the surface. The thickness of the brick fining

depends to a great extent on the nature of the ground
sunk through, the usual thickness being from 9 in. to

18 in. When the first length of brickwork is finished, sink-

ing is recommenced for a further ten or fifteen yards and
the brickwork carried up as before. In this manner
sinking and bricking is carried on alternately until the
required depth is reached Sinking and bricking

simultaneously can be carried out by means of a special

form of bricking scaffold designed by Professor Galloway,

and used by him at several sinkings in South Wales.
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Water is nearly always met with in sinking. If the

quantity is not large it is dealt with by winding out

in water barrels or hoppets. If the amount is at all great

special sinking pumps driven by steam or electricity

are used. These pumps are slung in the shafts by
chains or ropes from a powerful capstan engine on the

surface. Electric turbine pumps have been used with

great success for dealing with large feeders of water.

An illustration of one of these pumps, made by Messrs.

Dick, Kerr & Co., Ltd., is shown on the opposite page.

The pump is capable of raising 20,000 gallons of water

per hour against a head of 800 feet.

Sometimes a lining of cast-iron is used to permanently

dam back the water. This lining, which is fitted in

segments cast to the circumference of the shaft, is known
as " tubbing." One side, of the tubbing has a smooth
surface, the other is ribbed with horizontal and vertical

flanges. The segments are lowered down the shaft

and fitted together so as to form complete rings one
above the other. In the old system of tubbing the

flanges were cast on the convex side of each segment,

whereas the latest practice is to have the concave side

flanged so that a smooth surface is presented to the

natural sides of the shaft. The vertical joints are

broken like the joints in brickwork, and between all

joints, both horizontal and vertical, thin lead sheeting

is placed ; the segments are also bolted together along

their horizontal and vertical edges.
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CHAPTER V

SPECIAL METHODS OF SINKING

Whilst ordinary water difficulties can generally be

dealt with either by the use of powerful pumps or some

system of tubbing, excessive quantities are sometimes

met with, and the difficulty of sinking becomes con-

siderably increased. A special method of sinking under

such circumstances has been devised on the continent

known as the Kind-Chaudron system. In this system the

shaft is bored out by means of immense boring tools,

known as trepans, without any water being raised. A
small trepan is first used to bore a hole about half the size

of the proposed shaft, a certain distance down. A larger

trepan is then used to bore out the shaft to its full size.

The boring with the two trepans is carried on alternately

until the water-bearing strata is passed. A cast-iron

cylinder consisting of rings bolted one upon another

with a special water-tight joint at the bottom is then

lowered, so that the shaft is fined from top to bottom.

Concrete is rammed between the lining and the shaft

sides, and when this has set, the water is pumped out

of the shaft and sinking is afterwards carried on in the

usual manner. This method was successfully used

in sinking one of the shafts in Kent some years ago,

when, owing to the large quantities of water encountered,

it would have been impossible to have succeeded with

any ordinary method.

The difficulty of sinking through water-bearing strata

is often increased owing to the presence of more or less

thick beds of running sand similar to quicksand.

16
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Several systems (all of continental origin) have been

used in such circumstances. In Poetsche's system of

sinking, the running sand is frozen by first boring a

series of holes in the form of a circle round the site of

the shaft. The holes are lined with tubes, through

which a special freezing mixture is forced, and in time a

ring of frozen ground is formed completely enclosing the

shaft site. Sinking then proceeds in the ordinary manner
as the barrier of frozen ground prevents the watery mass

from running into the excavation. This system has been

successfully carried out on several occasions in this

country, notably at Easington. The cost of freezing

is, however, very high. Under ordinary circumstances

and conditions it is estimated that to sink two shafts

20 feet diameter the cost would be as follows

—

300 feet deep £17,500

600 „ „ £28,000

1,200 „ „ £50,000

Instead of forcing down a freezing mixture, liquid

cement has been tried in several instances in recent

sinkings. The cement is forced down boreholes and
works its way into the strata, and when solidified forms

a water-tight ring. It is claimed that the cementation

process is very much cheaper than any system of freezing,

and quite as good.

In the " Haniel and Lueg " drop-shaft system of sink-

ing, a ring of masonry or an iron cylinder with a cutter

fitted to its foot, is forced through the loose and water-

bearing strata down to the rock free from water. The
ground is simultaneously sunk by hand or excavated

by a grab. If the shaft cannot be sunk and bricked up
in dry work for the first 30 to 50 feet, it is advisable to

commence with a masonry drop-shaft which, however,

should be sunk only to such a depth as can be reached

without applying any additional load. The drop-shaft
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proper usually consists of cast-iron rings, which are

bolted together so as to form a column of tubbing.

The tubbing is forced down through the sand by means
of hydraulic jacks erected on the top ring and placed

a certain distance apart, their buttress being a pressure

ring firmly built in the masonry wall. They are con-

nected to each other by a circular system of tubes, and

arranged in such a manner that the rams, after being

advanced full length owing to the sinking of the tubbing,

can be lifted by hydraulic power to allow further rings

to be put on. This system of sinking was successfully

applied at Newbiggin Colliery and also at the Astley

Green shaft belonging to the Pilkington Colliery Co.,

Lancashire. At the. latter sinking, the " Haniel and

Lueg " method of underhanging tubbing was also

adopted after the column of tubbing had been pushed

through the sand to the stone-head. In this method,

the necessity of protecting the shaft sides by temporary

supports is done away with, as instead of building

up from a curb at the base, the segments are suspended

from a crib at the top, thus building downwards. It

is claimed that this method not only prevents accidents

from falls of ground, but also has the effect of cutting off

feeders as they are met with, resulting in a considerable

saving of time, pumping charges, etc.
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Chapter vi

THE HISTORY OF COAL-MINING

There is every reason to believe that the use of coal

as a fuel was known to the Ancient Greeks. Theophras-

tus, a Greek philosopher, more than 2,300 years ago

wrote as follows :
" These fossil substances that are

called coals and are broken for use are earthy. They
kindle, however, and burn like wood coals. These

are found in Liguria and in Elis, and are utilised by
smiths." The Romans, during their occupation of

Britain, appear to have established several military

stations close to the outcrop of coal seams, and workings

and tools found therein have been proved as belonging

to the Roman period. In Durham and Lancashire,

cinders have been found among the remains of Roman
camps.

There does not appear to be any authentic records

showing that coal was used to any extent in Great Britain

from the time of the Roman occupation until the ninth

century. About 852 the Abbot of Peterborough let

certain land on condition that, among other items,

twelve loads of coal were sent each year to the Mon-
astery. Other records show that coal was used as fuel

in Scotland and Durham in the thirteenth century.

In 1239 Henry III granted a charter to the Freemen
of Newcastle to dig for coal, and about 1269 the monks
of Tynemouth were working coal in that locality and
shipping it to London, where it was known as sea-coal,

and used for manufacturing and household purposes

19
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In the Cotton MSS. in the British Museum, mention

is made about this time of a grant of sea-coal in the

Cannock Chase district in Staffordshire.

Edward I, in 1306, prohibited the burning of coal in

London, owing to the bad effects of the smoke on the

health of the gentry in the capital, and commanded that

fires should be made of wood. This was only a temporary

check, however, as mining on an extensive scale, com-

paratively speaking, was carried on in the north under

the direction of the monks of Durham Monastery and

Finchdale Abbey, between the twelfth and sixteenth

centuries. The monks of Bolton Abbey in Yorkshire

purchased coal about the end of the thirteenth century

for lime-burning and forge purposes, and were also work-

ing coal themselves. Coal was also worked about this time

in Lancashire, the Midlands, and South Wales. In the

seventeenth century there was a regular shipping trade

in coal between Newcastle and Sunderland, to London
and various Continental ports. Small quantities were

shipped also from the Lancashire and North Wales
coal-fields to Ireland.

Up to the beginning of the eighteenth century

mining was only carried on in a very primitive

manner, as the use of steam was unknown. Coal

was obtained by quarrying those seams which ran

out at the surface, and by means of shallow shafts

or " bell-pits " sunk close to the outcrop. These

shafts were of small diameter at the surface, but grad-

ually widened out in the form of a bell until the coal

was reached, where as much of it was worked as

possible. As the outcrop coal became exhausted,

narrow galleries were driven either from the outcrop

or from shallow shafts. The galleries were supported

by small pillars of coal, though very often the supports

became so small owing to " robbing," that they ceased
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to serve the purpose they were intended for, and the

workings had to be abandoned. The coal was conveyed
to the shaft bottom or to the mouth of the " day-eye

"

by manual labour. Natural ventilation was relied on
to keep the workings fit to work in, and candles or small

lamps were used for lighting.

In 1698 Captain Thomas Savery invented the first

practical steam-engine, but it was used solely for pump-
ing water from mines. This was followed, in 1711, by
the Newcomen engine, which was used for the same
purpose. With the advent of the steam-engine, designed

by Watt in 1784, and improved by him from time to

time, difficulties which were formerly thought to be
insuperable were successfully overcome. It can really

be said that from this date coal-mining commenced
to rank as one of the greatest industries of the country.

Between 1730 and 1735 Abraham Darby, after many
attempts, was successful in the substitution of coke for

charcoal in iron smelting, and from this time onwards, as

wood became more scarce and the iron industry more
prosperous, the demand for coal became greater. It is

interesting to note that up to the time of Newcomen
the deepest shaft in Great Britain was not more than

120 yards, and the greatest distance of the workings

underground from a shaft seldom exceeded 200 yards.

The introduction of the steam-engine, however, for

haulage, winding and pumping purposes, provided

facilities for laying out the workings on a scale heretofore

thought impossible. The demand for coal increased

considerably when in 1803 coal gas commenced to be

used for lighting purposes, and the introduction of the

blast furnace in the ironworks of Scotland about 1828

gave a still greater impetus to the industry. This

improvement in the smelting of iron ore meant a

considerable saving in the amount of fuel required,
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but the rapid expansion of the iron trade throughout

the country resulted in a greater demand for coal, and
this was helped considerably owing to the facilities

afforded by railways, steamships, and the increased

demand for industrial purposes generally.

Official statistics were obtained for the first time

in 1854, the output in that year being put down at

64,660,000 tons. It is not necessary to enumerate the

wonderful improvements that have been made, from

time to time, in the methods of working and general

underground conditions since then ; sufficient is it to

say that in less than 20 years the output had doubled

itself, as in 1873 the output amounted to 126,590,000

tons; in 1880 the output was 146,970,000 tons; in

1900, 225,181,000 tons; in 1913, 287,430,473 tons;

and in 1919, 229,779,517 tons.

3—(1457)





CHAPTER VII

METHODS OF WORKING

When coal-mining was in its infancy, the method of

extracting the coal was carried out in a very unscientific

and wasteful manner. Narrow galleries were driven

in the seam in such a manner as to cut it up into a series

of blocks known as pillars. The pillars formed a support

to the underground roads if left large enough, but in the

majority of cases they were " robbed " from time to

time and became too small for the purpose they were

intended for. The wrongful working of the pillars

generally ended in the abandonment of the mine, and
much valuable coal was thus lost for ever. As mining

became more general, a more efficient system of working

was introduced. This was to first cut out the seam into

pillars of a fixed size in a systematic manner, and

afterwards to extract the pillars and thus lose no coal

in the working of the mine. For many years this system,

known as the pillar-and-stall method, was the system

used, with slight modifications, in every district, and
is the method used at the present day in the working

of some mines.

Generally speaking, the pillar-and-stall system is used

in working seams over seven feet in thickness, or where

a seam lies under valuable buildings requiring support

or is close to the surface. The modern method of

working is to make the pillars either square or

rectangular, and as large as possible. The operation

of cutting out the pillars is known as " whole " or
" strait " working, and the headings are driven from

two to five yards in width. The second working, that is,

the removal of the pillars, is called the " broken work-

ing." Instead of waiting until the whole of the estate

25
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is cut up into pillars before the " broken working

"

is commenced, the mine is divided into districts known
as " panels." The panels are separated from each

other by a solid barrier of coal, and as soon as a panel

is cut out into pillars, these are extracted as quickly as

possible. In this manner the cost of the strait working
in certain districts of the mine twhieh in all cases is

very heavy) is compensated by the cheaper cost of the

broken working in other districts. There are now
many modifications of the pillar-and-stall system to suit

special conditions, both in this country and abroad.

The Long-wall method of working is now usually

adopted when the seam is under seven feet in thickness,

though thickness is not the only consideration, as other

factors, such as nature of the roof and floor, proximity

to the surface, the support of surface property, etc.,

must also be considered. In this system, the coal

is usually extracted in one operation by means of

one or more straight " faces." which are started as

soon as the pillar for the protection of the shafts is cut

out. The haulage and other roads are made as the

coal face advances by taking down several feet of the

roof and packing the dirt on each side of the roadway.

The main haulage roads are laid out so as to divide the

seam into districts of equal size, and thus permit of an
equal output per day from each district. Branch roads

are driven from the main roads at equal distances, the

distance apart being regulated to a great extent bv the

thickness of the seam, and these roads are taken right

up to the face of the coal. As the face continues to be
worked, further away from the main roads, cross roads
are driven cutting the old branch roads off, and from the

cross roads new branch roads are started. It often

becomes necessary to take down several successive thick-

nesses of roof in the main haulage roads and airways to
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maintain a reasonable height owing to the s'nking of the

roof and superincumbent strata ; one operation of roofing

down is only necessary, however, in the branch roads if

they are cut off by cross roads at proper intervals. The
face of the coal may extend in a straight line for hundreds

of yards or it may be arranged in a series of steps, by
keeping each working place a few yards in advance of

the next. The coal is got by first under-cutting

or " holing " a length of face. In this operation the

seam is cut into, usually at the bottom, for a depth of

from four to six feet. If there is a soft clay floor, or a

band of clay in the seam, the undercutting is done in

the clay instead of in the seam itself, as a considerable

saving is effected in the amount of small coal made.

Undercutting by hand is very laborious work, and is,

in fact, the most arduous class of labour connected with

coal mining, especially in hard or thin seams. On this

account undercutting by machinery is becoming more
extended year by year. As the undercutting proceeds,

sprags or short props are set by the miner to prevent

the coal falling on him whilst at work. Some seams,

when holed a reasonable depth, can be broken down
by driving in steel wedges ; others require the use of

explosives. When this is necessary shot-holes are drilled

in the coal close to the roof, about six inches shorter

than the depth of the holing, and the coal is blasted down.

When the mine is over three feet in thickness, the

wagon or tub is taken from the end of the branch road

right across the face, and filled close to where the coal is

lying. In thin mines this is seldom done, as a very small

wagon would be necessary, so the coal is thrown by
the miner from the face to the road, and there filled out.

The roof at the coal-face is supported by props and
bars. These may be either of timber or steel ; the latter

are much more costly, but they last much longer. As
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well as props, " chocks," consisting of square pieces

of timber built up from roof to floor, are used in some
mines. Props, bars, and chocks are set at a certain

specified distance apart, as laid down by the timbering

regulations of the particular mine.

The direction of the long-wall face is generally

determined by the " cleat " of the coal, that is, the

vertical joints in the coal, and the inclination of the

mine. If the coal is of a tender nature, the coal face is

laid out at right angles to the cleat, and is termed work-

ing " on end." On the other hand, there are seams

which could not be worked to a profit if the face were

in this direction, owing to the hardness of the coal

;

when such is the case, the face is laid out parallel to the

cleat, and is known as working " on the face." A
modification of the two systems is to lay out the face

so as to cut the cleat at an angle ; this is known as
" half-end and face."

A typical method of working long-wall for a seam
4 feet 6 inches thick with an inclination of 1 in 6 to 1 in 8
is as follows :—After the shaft pillar has been cut out,

main levels are laid out on either side, and from these

at a distance of about 600 yards apart, two main brows
are driven to the dip of the seam. At every 200 yards

down each brow, levels are driven off on each side,

and faces opened out by means of slants and branch

levels. The slants are driven up 100 yards apart to

cut off the levels before they become too low, and
new roads are started off. The cutting off of the

branch levels periodically, by the slants, reduces the

cost of road maintenance, and also lessens the distance

the coal has to be conveyed by hand from the coal

face. The levels are provided with mechanical haulage,

or horses, to bring the coal from the bottom of the

slants to the main brow, where some form of mechanical
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haulage is used to convey the coal to the pit bottom.

The coal on the " rise " side of the shafts can be worked
by a similar arrangement of brows and levels. Instead

of machine haulage, however, horses 'or ponies are used

on the levels, and the coal is lowered down the brows
by gravity.

There are many different systems of working long-wall,

as the conditions are never exactly the same in any
two mines. Long-wall retreating is the method used

in working a mine subject to spontaneous combustion.

In this system the seam is cut out into pillars by means
of narrow roads until the boundary of the district is

reached, and the pillars are then worked back to the

shaft in the form of a long-wall face. It is really a

combination of pillar and stall and long-wall. The
advantage, as compared with the ordinary long-wall

advancing system, is that the goaf or waste, in which

spontaneous combustion usually takes place, is left

behind, and as no roads have to be kept open therein,

it soon squeezes up, and becomes practically solid,

thus obviating entirely the danger of a fire.

In South Wales, a system of working the anthracite

mines, known as " Single and Double Stall " is in vogue.

It is a method which has met with great success in

working mines with bad roofs and in close proximity

to one another.

The well-known South Staffordshire thick seam (which

varies from 24 to 30 feet in thickness) is worked on

a system known as " Square Work." The seam is

cut out into sides of work, about 38 yards by 46 yards,

in the bottom 7 feet of the coal, and afterwards worked
in such a manner that only six small pillars in each side

of work are left in, the full thickness of coal in the

remaining portion being extracted. This is a mine
liable to spontaneous combustion, and each side of work
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is so arranged that only two entrances are made to it

from the main roads. As soon as a side is worked out,

the two openings are securely dammed off by strong

brick and sand stoppings. The majority of thick seams

are, however, divided into a number of separate seams

of normal thickness by dirt bands, varying in thickness

from a few inches to several feet, and these are often

worked in stages by the ordinary long-wall system. The
top band of coal may be worked first, the strata allowed

to settle, and the next band worked, and so on until the

full thickness of coal has been exhausted. In some parts

of this country, and in many coal-fields abroad, the

seams lie at a very high inclination, and are worked as

in metalliferous mining. Some of the brown coal

deposits abroad are found within a few feet of the surface,

and the coal is worked in the open or quarry fashion,

the surface soil being first turned over to expose the coal.

Whilst dealing with the subject of working coal seams,

it will not be amiss to consider the maximum depth that

it is considered possible to reach in coal-mining. The
Royal Commission on Coal Supplies, 1903-05, took 4,000

feet as the limit of depth. At the Pendleton Collieries in

Lancashire the workings are now over 3,200 feet from the

surface, and at the Produits Colliery in Belgium a depth

of 3,773 feet has been reached. With the continued

improvements in mining methods and machinery, there

is every reason to believe that the 4,000 feet limit will not

prove an unsurmountable obstacle. The pressure of the

strata at this depth will certainly be enormous, but

whilst this may decrease the percentage of round coal

and increase the cost of maintaining the roadways and
of timbering, it should assist in the working of the coal.

The great difficulty of deep working is the increase

in temperature and the humidity of the air. There

does not appear to be a uniform rate of increase of



METHODS OF WORKING 31

temperature with depth, though in this country the rate

of increase is found to be approximately 1 degree Fahren-

heit for every 60 feet of depth. It is quite possible

to work in dry air at a temperature of 95° Fahrenheit

;

in fact the temperature of the lower workings at the

Pendleton Collieries is 93|° Fahrenheit, but in moist

air the limit of working is reached at about 80°

Fahrenheit, as at this temperature workmen are very

soon fatigued.

The problem of temperature and humidity will no
doubt be overcome to a great extent by the passing of

large volumes of dry air through the workings of deep

mines on even a more elaborate scale than is done at

present, and it is quite possible that some means will

be devised of cooling the air and reducing its temperature

before it enters the workings.

The Royal Commission did not take into account

any seam less than one foot in thickness in estimating

the coal resources of the country, though seams one

foot thick and under are worked at the present time

in conjunction with beds of fireclay or other mineral.

There must be quite a number of these thin seams in

the different coal-fields of this country, and no doubt
as the thicker beds become exhausted, more attention

will be paid to the possibility of working the thin mines

at a profit. Generally speaking, the output per man
is less in thin mines than in thick ones, but if the roof

and floor is of such a nature as to require very little

maintenance and the coal is of good quality, the total

cost of production will compare very favourably with

that of mines of ordinary thickness. The more
extended use of coal-cutting machinery in thin mines

will certainly help in this direction, as already in many
instances the introduction of mechanical coal-cutters

has resulted in successful working.



CHAPTER VIII

MACHINE MINING

The hardest, and most exhausting work in the getting

of coal by hand is the preliminary undercutting which

is usually done in the lower part of the seam. Whilst

engaged in this work, the miner is often forced to remain

in a crouched position, half lying, half kneeling, for

hours at a time. To undercut the coal a reasonable

depth means that he must practically he under the coal

which is only supported by the holing sprags or props,

and a large proportion of accidents at the coal face are

caused through the coal falling without warning, and
crushing the unfortunate workman underneath.

Undercutting the coal by hand must of necessity

result in a certain amount of very small coal being

made. This coal, in some districts, is unmarketable,

and is simply thrown back into the goaf or waste. The
percentage of small coal made is not very high in the

case of a coal seam of moderate thickness (say from 4

to 6 feet) but in a thin seam a very high proportion of

small coal is made, with a corresponding low selling price.

Very little is known relative to the early attempts

in the use of machines for undercutting. The first

patent appears to have been taken out by a Michael

Menzies in 1761. The intention of the inventor was
to transmit power from the surface through a number
of rods and chains passing over pulleys to a machine
fitted with a heavy pick, which was to undercut the

coal. In the century following the attempt of Menzies,

more than one hundred patents were taken out for a

similar purpose. In 1847 a coal-cutting machine, made
by W. Story, of Gateshead, was tried in one of the
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collieries n the Lancashire coal-field, and from this time

the experimental stage of the " iron man " may be said

to end, and the more practical stages begin.

Machines for undercutting the coal are now extensively

used in this country and abroad, particularly in the

United States. In the latter country there are about

14,000 coal-cutting machines at work, producing about

180,000,000 tons of coal annually. In this country the

majority of machines are installed in thin seams or in

seams of excessive hardness, and in numerous instances

have enabled mines to be worked at a profit which

would have been impossible otherwise. The quantity of

coal cut by machinery in this country amounts to over

28,000,000 tons, or approximately 12 per cent, of the

total output, Scotland, and the Yorkshire and North

Midlands districts producing between them the greater

portion of the output. In the United States the per-

centage of cut coal to the total output is about 35,

showing how much more extended is the use of

machines in that country as compared with the United

Kingdom.
Coal-cutting machines may be divided into two

classes : Percussive and Rotary. Percussive machines

are used for driving advance headings and in pillar-

and-stall work, whilst rotary machines are used in

long-wall workings, though in America there are several

machines of the latter type used in pillar-and-stall

workings. Compressed-air was the sole motive power

used in the earlier forms of coal-cutters, but electricity

has in recent years become a formidable rival for driving

rotary machines, particularly in non-gaseous mines,

on account of its greater efficiency and flexibility. Many
attempts have been made to operate percussive machines

by electricity, but up to the present with little success.

There are, in this country, about 960 rotary machines at
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work driven by compressed-air and 1,950 by electricity

The percussive machines number 1,600, all except seven

being driven by compressed-air.

Percussive machines are made in two different forms,

known respectively as puncher and heading machines.

The puncher machine is usually mounted on wheels,

and is provided with handles which permit of its being

turned into any required position when working. It

is placed on a sloping board about 8 feet long and 3

feet wide, close to the coal face and dipping towards

it. The operator sits straddle-legged on the board at

the back of the machine, and directs the cutting by
means of a handle. The depth of cut varies from 4 feet

6 inches to 6 feet, with a width of from 5 to 6 feet at

one setting of the board. This type of percussive

machine is only used to a small extent in this country,

though it has a high reputation in the United States

and Canada.

The heading machine closely resembles the ordinary

percussive rock drill used in tunnelling and sinking.

It is fixed to a vertical column or stand, and is provided

with arrangements by means of which the operator

can tilt or slew the cutter as desired. There are

several advantages possessed by this class over the

puncher type. It can be used for shearing and
drilling after the undercutting is completed ; there is

very little shock to the machine-man when operating

the machine ; it can be fixed so as to undercut at any
desired level in a seam, say, in a band of dirt or inferior

coal, and the cut is almost parallel and not tapered as

is the case with the puncher type. Well-known

makes of this class of machine are the Radial-axe, Little

Hardy and Siskol. The average undercut of a heading

machine at one setting varies from 4 to 6 feet, and

with a width ranging up to 12 feet.
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, There are three types of rotary coal-cutting machines :

disc, bar, and chain, and all three types are used for

undercutting in long-wall workings. The number of

disc machines at present at work in the United Kingdom
is 1,264, of which 876 are driven by electricity, and
the remainder by compressed-air. In this type of

machine the picks or cutting tools are fitted on the rim

of a horizontal disc, which is made in sizes varying from

3 to 7 feet in diameter, 5 feet 6 inches being the size

in common use. When the machine is set in motion

the disc is caused to revolve, and the picks cut a narrow
groove into the coal itself or in the clay under it as

desired. The depth of cut depends on the diameter of the

wheel used. The old form of machine was fitted with

wheels which ran on rails, but the majority now work on
flat steel skids resting on the floor. Whilst cutting is in

progress the machine drags itself forward by means of

a small haulage gear attached to one end of the machine
frame. This consists of a drum which is rotated by a

ratchet arrangement working off the main gearing. On
the drum is a steel wire rope, which passes round a small

pulley attached to a prop, about 20 yards in front of

the machine, and then back to the frame to which it is

securely attached.

Side skids are also attached, one sliding along the

coal face, and the other along a row of props set

parallel to the face at the other side of the cutter. By
this arrangement the machine is kept close up to the

face whilst at work, and the maximum depth of cut is

thus obtained. If the position of the picks on the wheel

is reversed, the machine is enabled to cut in the opposite

direction along the face.

The Diamond machine is a well-known type of disc

machine at work in this country, and is generally used for

hard cutting on account of the comparatively low speed
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of the cutters, though the coal must be fairly strong to

enable it to hold up when undercut. In the illustration

on page 37 a Diamond coal-cutter is shown at work. The
electric machine is made in two sizes ; one, with an over-

all height of 17 inches, fitted with two 10-horse-power

motors ; the other 24 inches high, with two motors of

18-horse-power. The speed of the motors is low, and

the discs make from 12 to 20 revolutions per minute

according to size.

In the Bar machine a tapered steel bar, fitted with

cutters round its edge, is used instead of a horizontal

wheel.- Some seams are of a very tender nature, so that

the coal tends to fall over as soon as it is undercut.

Wedges or sprags are set in the cutting as soon as possible

when the cutter is clear, but with the disc machine there

is always about 5 or 6 feet of coal left unsupported,

according to the size of the disc. The result is that

the coal often falls over and jams the disc. A good

deal of valuable time is in this way often lost, as the

coal has to be cleared away before the cutting can start

again. When this is the case the bar machine possesses

a great advantage over the disc, as the coal can be

supported up to within 12 inches of the cutter bar.

The bar, usually about 4 feet 6 inches long, is fixed at

one end of the machine and is made to cut its way into

the coal, no " stable " being required as is the case with

the disc. A to-and-fro motion is given to the bar

(which is threaded) as well as a rotary one, and a good

deal of the cutting dirt or coal is brought out of the

holing automatically. There are 617 bar machines, at

work in this country. Electricity is the motive power

for 489, and compressed-air is used for the remainder.

The chain machine is a type 'used extensively in

America for undercutting, both in long-wall and pillar-

and-stall workings ; well-known American machines
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being the Jeffrey and "Sullivan. Chain machines for

headings have been tried in this country, but have

only proved moderately successful. There are, however,

quite a number at work for undercutting in long-wall

workings ; the total being 973, of which 573 are electri-

cally driven. As the name implies, a chain is substituted

for the disc or bar. The chain which carries the cutting

tools is an endless one, and works round a jib, which

projects from one end of the machine. The jib is from

12 to 15 inches wide, and can be swung through an arc

of 180 degrees, so that, like the bar, it can cut its way
into or out of the coal, and the cut can be made upon
either side of the machine. The depth of undercut

is usually about 4 feet 6 inches, the width depending

on the size of jib used. This is rarely more than

18 inches, so that the coal can be spragged up quite

close to the machine. For this reason the chain machine,

like the bar, is generally used for undercutting in coal

of a tender nature.

Coal-face Conveyors

Where machine coal-cutters are employed, the

removal of the cut coal from the face to the haulage

roads must be carried out regularly and systematically,

otherwise delay in cutting is bound to follow. Mechanical

conveyors are used in many mines at the coal-face to

expedite the removal of the coal, instead of filling it

into tubs in the ordinary way. Conveyors used in

conjunction with coal-cutting machinery have proved

very successful, especially in thin seams where the cost

of making and maintaining roadways of sufficient size

is naturally very high. With a conveyor the roads

leading to the coal-face can be made at much greater

distances apart than where the coal is filled out by
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hand, and this means a considerable reduction in

the underground cost. There are 700 conveyors at

work in the United Kingdom at the present time.

The earliest form of conveyor consisted of a small

shallow wagon holding a few hundredweights of coal,

and drawn by hand across the face by means of a

rope. The coal was discharged into the tub by means
of a sliding door fitted in the bottom of the wagon,

the top of the tub being below the level of the tank

bottom. This primitive form of conveyor is now very

seldom used, as only a small output can be dealt with.

The conveyor now used is operated either by elec-

tricity or compressed air. There are several well-

known types. The " shaker " conveyor consists of a

series of troughs bolted together for the full length of

the face. These troughs are given a peculiar to-and-

fro motion by means of specially designed rollers on

which they rest. Another type takes the form of a

low jointed carriage in sections which can be mechan-
ically drawn across the coal face as desired by means
of a rope. The Blackett conveyor is still another type

which has given very good results. This conveyor

consists of sections of sheet steel in 6 feet lengths,

carried on similar lengths of angle iron framework.

The sections are standardized and bolted together to

permit of speedy erection or dismantling when desired.

Each trough is slightly dished so as to fit into its

neighbours, and can be erected or dismantled without

bolts. An endless chain of special design works along

the inside of the trough, and carries the coal along

with it to the discharging end. The chain is carried

round a sprocket wheel at either end of the trough

and returns underneath, being supported by rollers.

The total length of the conveyor may be anything from

60 to 100 yards, but the best practical working length
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is found to be about 80 yards. The height of the

conveyor itself over the troughs is about 10 inches

;

the discharging and the tail ends are a little higher,

but will easily go under 24 inches. The over-all width

is 18 inches along the face. A main haulage road,

with a double line of rails so as to maintain a good

supply of tubs, is required at the discharging end

;

no other roads are necessary except at the other end

of the conveyor for travelling purposes. This end,

known as the mooring end, is generally secured by
chains to a strong timber baulk. The motive power

may be either compressed air or electricity ; if the

latter, a totally enclosed motor is used. The whole

of the gearing is enclosed and runs in oil. About 20

to 25 tons per hour can be comfortably dealt with off

one conveyor. As the coal-face advances, the whole

arrangement is moved forward bodily, or where the

roof is not very good, in sections.



CHAPTER IX

UNDERGROUND HAULAGE

Before the introduction of tramways in coal-mines,

the conveyance of the coal from the face was carried

out entirely by manual labour, and it is interesting to

compare the very primitive methods in use at the

beginning of the nineteenth century with some of the

present elaborate haulage installations. Women,
and even children of tender years, were largely employed
to convey the coal along the underground roadways.

The coal was in some cases carried in baskets on the

back, or the basket was drawn along by means of a

chain attached to a belt round the waist, the chain

passing between the legs of the woman or child who
dragged the basket along on hands and knees. Some-
times the baskets were fitted on to a kind of sled with

wooden runners, and barrows wereused insome instances.

About 1842 Lord Ashley created great indigna-

tion throughout the country by his statements con-

cerning the working conditions of women and children

in mines. A Royal Commission was appointed to

enquire into the allegations, and the result was the

passing of an Act prohibiting the employment of

women underground. Improvements in the haulage

of coal were gradually effected by the use of wheeled

tubs running on wooden rails, and drawn along by hand
or horses. Wrought iron rails were afterwards tried,

but these in turn gave way to steel, now used in all

mines. Tubs or wagons for underground use vary in

shape and size in different districts, being regulated to

some extent by the thickness and inclination of the par-

ticular seam. In the North of England the holding
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capacity varies from 6 to 15 cwts., whilst in South Wales
it reaches from 25 to 30 cwts. In Lancashire and the

Midlands, the capacity varies from 6 to 12 cwts. ; in

these two coalfields a common size is one holding 10

cwts. The body of the tub may consist entirely of wood
or steel. Sometimes a steel bottom is used with the

ends and sides of wood. A steel tub costs more than

a wooden one, but its life is considerably greater, and
as there are no open joints in the body, coal dust can-

not escape on to the haulage roads. The use of steel

tubs has been considerably extended under the rules of

the Coal Mines Act, 1911, relating to the prevention of

coal dust underground. The gauge of the track on

which the tubs run depends to a great extent on the size

of the latter, varying in different districts from 1 foot

8 inches to 2 feet 10 inches. In the by-roads, rails of

bridge section and weighing from 14 to 18 lbs. per yard
are used. They are generally cut in 4 feet .lengths

and simply nailed to the sleepers. In the main haulage

roads flat-bottomed T rails weighing from 18 to 32 lbs.

per yard, in 12 to 20 feet lengths, are laid. These rails

are fish-plated together and spiked to the sleepers.

Underground haulage at a modern colliery may be

divided into two sections : main, and secondary haulage.

The main haulage is in nearly every case carried out by
mechanical power, and where large outputs are dealt

with, is often of an elaborate description. Secondary

or auxiliary haulage along the branch roads leading to

the face of the workings is generally performed by
manual labour, horses, or a combination of both.

The tubs are taken from the coal face to the nearest

shunt by hand, and from thence by horses to the main
haulage road. At many new collieries, however, some
form of mechanical power is used for the whole of the

haulage, almost from the coal face to the shaft bottom.
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The chief systems of mechanical haulage are direct

or main-rope, main-and-tail rope, and endless-rope or

chain. The direct-rope system is used in inclined mines

for hauling coal from the dip side of the winding shaft.

Only a single line of rails is required, and the tubs are

taken along in sets of from 6 to 50 in number, at speeds

varying from 6 to 16 miles per hour. The gradient of

the road must be sufficient to permit the empty set to

run down by gravity and draw the haulage-rope

behind it. In practice, the inclination must be at

least 1 in 28. The objection to this system of haulage

is the high speed "and the intermittent supply of coal

at the shaft, but it has one great advantage in only

requiring a single track.

The main-and-tail rope system, like the direct-rope,

only needs a single road, and is used in mines with a

varying gradient where the direct-rope system could

not be adopted owing to the flatness of the roads. The
tubs are conveyed in sets, and at about the same speed

as in direct-rope haulage. Two ropes are used, the main
rope and tail rope, and two separate drums are fitted to

the hauling engine. The main rope draws the full set

to the shaft, and the tail-rope draws the empties in-bye

to the workings. This rope is smaller in section than

he main-rope, and is twice the length of the haulage

road. It passes from its own drum on the engine to

the end of the road, round a return pulley, and is con-

nected to the back end of the set. From the drum to

the return wheel the rope is carried on small hanging

pulleys, fixed against the side of the road. This system

has the same disadvantages in common with the direct-

rope system as regards speed and the delivery of coal,

and like direct-rope haulage is seldom adopted in new
.mines, unless it is impossible to maintain a double road

owing to the nature of the roof and sides.
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The endless-rope system requires a double track
;

one for the full tubs and the other for the empty ones.

The rope, as the name of the system implies, is an
endless one, and passes from the driving pulley at

the commencement of the system, along the haulage

road to the far end, round a return wheel fitted on a

tightening carriage and back to the driving pulley. The
rope is thus continually moving in the one direction,

so that empty tubs can be taken in to the workings on
one track, and at the same time full tubs can be brought

out on the other. The rope only runs at a very slow

speed (from 1J to 3 miles per hour), and the tubs are

attached either singly or in sets. The rope may run

either over, under, or at the side of the tubs. In

Lancashire the over-rope system is usually adopted,

whereas in the Midlands the under-rope method is the

favourite.

The hauling engines for this system are sometimes

placed on the surface, and an endless driving rope taken

down the shaft to transmit the power to the driving pulley

underground. This method is satisfactory where steam

power is used, and the shaft is of moderate depth, but if

electricity is available, and the depth of the shaft con-

siderable, it is better to take the power underground and
operate the driving pulley direct by motor. The
endless-rope system is used more extensively than any
other system, as a regular supply of coal to the shaft

is constantly maintained. The slow speed of the system

also results in less wear and tear of the rolling stock,

and less liability to accident. In the Burnley and
Accrington district of the Lancashire coal-field, a chain

is substituted for the rope. This arrangement has

been in use for many years, but has not extended beyond

the district named. The chain works on top of the

tub which has a fork attached to one end. No clip
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is required as the links of the chain fit into the fork and
carry the tub along. With this simple arrangement,

the attaching and detaching of the tubs to the chain

can be carried out automatically wherever desired.

The endless-chain cannot be used to the same extent

as a rope as the weight of the chain becomes too great,

and requires too much power to drive it.

In inclined mines where a portion of the workings

are above the level of the shaft, the haulage can be

carried out by gravity inclines or " jigs." One arrange-

ment of " jigging " is to have a wheel, fitted with a good
brake, at the top of the incline. A rope is taken two
or three times round the wheel, one end is attached to

the set of full tubs at the top of the " jig," and the

other end to the empty set at the bottom. As the

full tubs descend the incline the same number of

empties are drawn up. To work this arrangement

the inclination must not be less than 1 in 20. The
number of tubs forming a set may be anything from

4 to 30. If there are a number of " putting-on " places

in the incline, or if a large output is to be dealt with, the

best method is to lay the jig out on the endless-rope

system. Pulleys are fixed at the top and bottom of

the incline, and an endless rope passed round both.

The top pulley is fitted with a strong brake, and the

bottom one is fixed on a tightening carriage, so that the

rope can be kept at the proper tension. The tubs are

attached to the rope by clips, or lashing chains. The
same advantages are obtained from this method as

from the ordinary endless-rope system, i.e., slow speed,

regular output, and slight risk of accident.

Locomotives, especially designed for underground

service, are used at many American and Continental

collieries for hauling tubs underground. Compressed-

air and electric locomotives are generally used in
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America, whilst internal combustion locomotives are

favoured in Austria, France, and Germany. Any
type of mine locomotive is only suitable where the road

is flat or the gradient very slight, the limit of working

being reached if the inclination exceeds 1 in 11. Com-
pressed-air mine locomotives were tried in this country

as far back as 1887, but did not prove a success. Modern
types have, however, given every satisfaction in Canada
and the United States where the conditions are more
favourable, and there are about 550 of these locomotives

in use there at the present time, 275 being at work in

the Pennsylvania coal-field alone. The compressed-air

is conveyed from the surface to charging stations at

various points of the mine. The locomotive is fitted

with one or more storage tanks which are charged at

a station with a sufficient volume of air at a high pressure

for a round trip, after which the locomotive returns to

the nearest charging station for a fresh supply of air.

Electric locomotives may be either of the overhead

trolley, or storage battery type. The former type is only

used in mines free from firedamp. Mine locomotives

fitted with internal combustion engines using petrol,

benzol, or methylated spirits are used on the continent,

about 600 being in use at the present time ; several have
also been introduced into Canada recently. The illus-

tration on page 51 shows a 16 Horse-power " Otto
"

locomotive belonging to the Gelsenkirchen Mining

Company in Westphalia, for a 22 inch gauge. The
engine is fitted with a two-speed gear for 4 and 1\ miles

per hour.

Underground locomotives are made in various sizes

and power, varying from 6 to 50 horse-power. The
speed on a level road varies from 4 to 14 miles per hour,

with loads of from 15 to 150 tons.





CHAPTER X
RAISING THE COAL TO THE SURFACE

As mentioned in an earlier chapter, mining for coal was

only carried on in those seams which outcropped at the

surface. Headings were driven in from the surface, and

the coal carried out in baskets. When the coal close to

the surface had been worked out as much as possible,

shallow shafts were sunk and the difficulty of hoisting was

overcome by fixing ladders in the shaft up which the coal

whs carried by women and boys, or a windlass was used

in some instances. Owen's History of Pembrokeshire,

written about the year 1602, states :
" They used not

•engines for lifting up the coles out of the pitt, but made
theire entrance slope, soe as the people carried the coals

"uppon theire backes along stayers, which they call

landwayes ; whereas nowe they sinke theire pittes downe
right fouresquare, about 6 or 7 foote square and with a

wyndles turned by foure men, they drawe up the coles

a barrel full at once by a rope." The shafts in those

days were not more than 40 yards deep.

Horses were also used for hoisting by means of an

arrangement known as a " gin." A drum was placed

over the shaft instead of a windlass, and to one end

was attached a cog-wheel. Another cog-wheel, fixed

on a vertical shaft, geared into the first toothed wheel,

and, when turned by a lever or arm drawn by horses,

caused the drum to revolve. Two ropes were fitted on

the drum so that one basket was lowered whilst the

other was raised, leaving only the weight of the coal

to be raised by the horses. If an explosion occurred

in the workings underground, the drum was often

•damaged so that this arrangement was in time replaced

52
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by a vertical gin fixed some distance away from the

shaft top. Usually eight horses were required to work
the gin, in four relays of two at a time, and a good day's

work was about 90 tons from a depth of 120 yards.

In 1763, Joseph Oxley brought out a steam engine

for winding. This was considered a wonderful invention,

though only capable of drawing coal at the rate of one

basket a minute. In 1782, James Watt considerably

improved the construction of engines for winding pur-

poses, and it is on record that one of his engines, erected

in 1784, continued to work as late as 1863. Wonderful
improvements have been effected since then, and at the

present time it is quite common for winding engines in

this country to bring up at one time 5 tons of coal at an

average speed of 2,100 feet per minute.

Up to the time of the Hartley disaster in 1862, the

majority of mines were only connected to the surface

by one shaft. This was divided into two compartments
by a wooden partition for ventilating purposes, and
was used for winding coal and men, and for pumping
water. After the terrible accident at the Hartley Colliery,

when the beam of the pumping engine fell down the one

and only shaft, destroying the ventilation, and causing

the death of nearly every person underground, it was
made compulsory to have at least two shafts or outlets

to each mine. At many collieries three shafts are put
down, one being used for pumping purposes only. In the

old days of shallow shafts the diameter rarely exceeded

8 feet ; nowadays the diameter is anything from 16 to

24 feet according to the output proposed to be wound.
When steam was first used as a motive power vertical

winding engines were adopted, but these have long since

given way to the horizontal type. All winding engines

of any size are fitted with both steam and foot brakes, so

that the engineman is able to hold the cages at any point
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in the shaft. At all collieries a safety appliance is

fitted to the winding engine, which automatically shuts

off the steam and applies the brake if the speed of

the engine exceeds a fixed limit during any part of the

winding ; thus the danger of the engineman losing

control of the engine through sudden illness is removed.

A well-known appliance of this description is the
" Visor," which controls the speed of the engine and
comes into action before any damage is done if the

engineman starts in the wrong direction, or if the cages

are overwound. The winding drum may be either

cylindrical or spiral in shape ; the former offers no
advantage to the engine, but is the most general owing

to certain disadvantages 'of the latter type. Cylindrical

drums are made up to 24 feet in diameter ; the sides

are usually built up of steel and joined by timber
" lagging " on which the two winding ropes coil and
uncoil.

Electrically driven winding engines have been in

operation for some time at several collieries in France

and Germany, but little progress has been made in this

country. This is chiefly due to the high class of steam
engine available for winding purposes, and the character

of the work to be performed when winding. Another
stumbling-block is the heavy initial cost of the plant.

There are several systems of electric winding ; the

Ilgner and the Westinghouse being perhaps the best

known.

The illustration on page 54 shows the first large

direct-connected electrically driven winding engine put
into operation in this country ; the installation being

carried out by the British Westinghouse Company at

the Maritime Pit of the Great Western Colliery Company.
When operating at full load the engine makes 70 winds

per hour, raising, a net load of 1\ tons from a depth of

5— U57)
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1,110 feet, or 175 tons of coal per hour. A special

feature of the installation is that the power is applied

to the winding drum by a three-phase motor, taking

direct current from the mains and not through trans-

forming apparatus as with systems previously put

forward for this class of work. The winding engine

consists of a spiro-cylindrical drum of from 7 feet 6

inches to 15 feet in diameter, designed for a rope 5J inches

in circumference, and drawn by a direct-connected

three-phase motor of a normal capacity of 700 horse-

power. The winder is equipped with a compressed-air

brake, recording tachograph, and devices for preventing

overwinding. Overload-winding is also automatically

stopped in case of failure of the electric or air supply.

Up to a comparatively recent date the headgear, on
which are fixed the winding pulleys, was constructed

of timber, usually pitch-pine, but steel has been used

at a great many new mines during the last few years.

The first cost of a steel headgear is certainly more than

for one made of timber, but it is far more suitable for

quick winding and heavy loads, especially from great

depths, besides lasting considerably longer and being

practically fireproof. This, in itself, is a great

consideration from a safety point of view.

The height of the frame from the banking level

depends to a great extent on the type of cage, an

average height being 60 feet. The winding pulleys,

the centres of which rest upon the main legs of the

headgear, are generally made the same diameter as the

winding drum ; the larger sizes are made in segments

bolted together. For ordinary loads the rim and boss

are made of cast-iron, but when the load is excessive

wrought-iron and steel are sometimes used. The cages

in which the full and empty tubs are raised and lowered

in the shaft are made of steel for the sake of lightness.



By permission of
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There may be from one to four decks in a cage, and
each deck may hold from one to four tubs. A common
form is the three-decked cage holding three tubs in each

deck. A roof is fitted to the top deck for the protection

of the workmen when riding up and down the shaft,

and under the Mines Act of 1911, gates have to be

provided at the ends which previously were quite open.

At the more modern collieries where very large outputs

are obtained, the several decks of the cages are loaded

at the shaft bottom and unloaded at the surface

simultaneously.

The winding ropes, which are connected to the top

of the cages by short chains and pass over the headgear

pulleys to the winding drum, are made of plough steel

and may be similar in form to an ordinary wire rope

;

that is, made of six strands twisted round a hemp
core, or of a special form known as " locked coil." In

this form the inside strand is built up of ordinary round

wireSj but the outer coils are of special shaped wires

so fitted as to interlock one with another, and form a

^smooth outer surface, the rope resembling a flexible

rod of steel.



SURFACE ARRANGEMENTS

CHAPTER XI

BANKING AND SCREENING

The proper laying out of the surface arrangements at

a colliery is almost as important as the setting out of

the underground workings. The extent of the plant

is largely influenced by the daily output and the quality

of the coal mined. At many collieries, coal is wound at

both the upcast and downcast shafts, the coal being

brought to a common pit-bank. Thirty years ago, when
the best and cleanest seams were worked, there was very

little cleaning as understood at the present day. At
many collieries the whole of the coal was tipped direct

into carts or wagons without any pretence at screening

or cleaning. With the exhaustion of the better class

seams and the working of dirty and inferior ones, clean-

ing plant of a more or less elaborate nature has been

installed at many mines with a view of obtaining

as good a price as possible for the fuel. The illustration

on page 60 is a sketch-plan of a common form of banking

and tippling arrangement. The track from the winding

shaft to the weighing machine is graded so that the

full tubs run of themselves to the machine where

they are weighed, afterwards running into tipplers

where the coal is emptied out of the tub on to the

screen. Side-tipplers have now quite superseded

the old-fashioned end-tippler, and may either work
mechanically or by gravity. An excellent type worked

on the latter principle is one capable of holding 4 tubs

at a time, and only needing one small boy to operate it.
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The empty tubs pass out at the back of the tippler

and run by gravity to the creeper chain, by means of

which they are raised the requisite height to permit of

them running back to the empty side of the shaft. The

average gradient of the roads is about 1 in 50. Another

arrangement is to raise the full tubs by a creeper chain

(after they have passed over the weighing machine)

sufficiently high enough to run through the tipplers and

back to the shaft. The number of tipplers depends on

the daily output or the number of seams worked. Each

seam is treated separately, and has its own independent

screening arrangements.

In the earliest screening plant the idea was simply

to divide the coal into two sorts—large and small—with

no arrangement for picking out the dirt before the fuel

was put into wagons. The screens consisted of shallow

troughs fixed at an inclination of from 1 in 2 to 1 in 3

;

the bottom being formed of fixed bars, spaced according

to the size
s
of coal it was desired should pass through.

The large coal passed down the screen into the wagon, and
the small fell through the bars into a hopper underneath,

where it was filled into wagons or taken to the boilers.

This simple method of screening is now replaced in all

but the smallest of collieries by some type of improved

screening and cleaning plant of which there are several.

One of the best-known forms of screen is the shaking

or jigging screen, which is used at almost all collieries

of any importance. The screen consists of an iron pan,

the bottom of which is covered with wire mesh or

perforated iron plates, the size of the mesh or perfora-

tion depending on the size of coal required. As the coal

is tipped on to the screen, the latter is given a quick

to-and-fro movement by means of two eccentric rods

connected to the screen and worked by a small engine.

The shaking motion, together with the slight inclination,
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causes the coal to move slowly along towards the end
of the screen. The several sizes of coal made vary at

different collieries according to the quality of the coal

worked, and the demands of the consumers. At most
large collieries at least four sizes are made :

" slack,"
~" nuts," " cobbles," and " round-coal." There are

•collieries in the Midlands, however, where as many as

ten different sizes of coal can be obtained.

A common arrangement where four sizes are desired,

is to have each screen fitted with three different sizes

of openings, the smallest size being at the upper end,

through which the smallest coal or slack passes and falls

on to a slack belt or into a hopper. Lower down the

screen the openings are a little larger, and through

these the nuts pass on to a travelling belt. The largest

size of opening for separating the cobbles from the

round coal is at the lower end of the screen ; the cobbles

fall through the openings, and are delivered on to

another belt. All the round-coal left on the screen

passes off at the lower end on to a separate travelling

belt. At some collieries the small coal is further

sorted into two or three different sizes by a separate

screening arrangement. The small coal from the main
screening plant is conveyed by a belt to the auxiliary

screen and divided into " peas," " slack," and " dant."

The last named class of all is very small coal indeed,

and is not generally filled into wagons for sale, but is

used at the colliery boilers for steam raising purposes.

The " peas " and " slack " pass from the screen into

hoppers, and are loaded into wagons.

A picking or travelling belt is an endless belt of iron

plates, wire mesh, or canvas, on to one end of which is

delivered the coal from the screen. The coal is carried

slowly along on the belt, which is supported by rollers,

and men, women, and boys, stationed at each side, pick
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out any pieces of shale, stone, or inferior coal. Picking

belts are generally provided for round coal, cobbles

and nuts ; iron plates are used for round coal belts,

and wire mesh or canvas for the smaller sizes of coal.

Belts are made up to 100 feet in length, though 60 feet

is about the average. The width varies from 2 feet

6 inches to 4 feet, and the speed from 20 to 50 feet per

minute. The clean coal falls off the end of the belt on
to a lowering arm, and is delivered gently into the wagons
underneath. The arm or jib can be raised or lowered

by means of a chain and small winch, so that the coal

is put into the wagons with practically no fall, and with

the minimum amount of breakage. Each tippler has its

own screen, picking belt, and lowering arm, and where
coal is raised from different seams which are to be kept

separate, a tippler is provided for each seam.

At some collieries horizontal conveyor screens are

now used in preference to the inclined shaking screens.

A conveyor screen is really a combined picking belt

and screen, and, like the ordinary shaking screen, is given

a to-and-f.ro motion. A well-known type is the Marcus
conveyor. It consists of a mild steel trough about

30 feet long and 3 feet 6 inches wide, the bottom of

which is fitted with bars. The trough is carried on
rollers, and receives a peculiar reciprocating motion

from the driving mechanism. This causes the large

coal to be conveyed along the trough, whilst the small

falls through the bars into hoppers. The large coal

passes off the end of the conveyor, and down a lowering

arm into wagons. As the screening plant is horizontal, a

considerable amount of head room is saved as compared

with 'the ordinary jigging screen.





CHAPTER XII

COAL-WASHING

Small coal or slack was washed years ago at those

collieries where coke was produced, but. the washing

arrangements were generally of a very simple character.

In the majority of cases the plant carried out its purpose,

namely, to reduce the percentage of ash in the coke

;

but it had several more or less serious defects, the chief

of which was the large quantity of water required, and
the loss of a certain amount of coal during the process.

With the gradual exhaustion of the cleaner and better

class seams in many districts it has become necessary

to install costly washing plant for the better cleaning

of the inferior coal, so as to send it into the market in

as good a condition as possible. On the Continent

the system of washing the larger sizes of coal has been

in use for years, but it is only within a comparatively

recent date that large plants for a similar purpose have

been erected in this country.

The principle of coal-washing is based on the difference

between the specific gravity of coal and that of the im-

purities mixed with it. The average specific gravity of

coal is 1-3, anci of the dirt mixed with it, such as shale,

clay, etc., 23. If a quantity of, say, coal and shale of

similar size were dropped into a tank containing water,

the shale, by reason of its greater specific gravity, would
fall through the water at a higher velocity than the

coal, and thus form a layer at the bottom of the tank,

with the coal resting on top of it in a separate layer.

It must be borne in mind that whilst the washing of

coal will free it from such impurities as shale, bass,

and ironstone, no arrangement has yet been devised
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which will separate impurities forming part of the coal

itself, such as phosphorus and sulphur. The percentage

of sulphur may be lowered slightly by washing, but

that of phosphorus very little. .

The earliest form of coal-washer consisted of a wooden
trough, about 100 feet in length, 30 inches in width,

and 12 inches deep, fixed at an inclination of about

1 in 20. The small coal was put in at the top of the

trough, and was gradually carried down to the bottom

by a stream of water, Small doors, or dams, about 4

inches high, were fixed at intervals across the trough for

the purpose of retaining the pieces of dirt ; the coal,

being lighter, was carried over the doors to the bottom,

where it was caught in a hopper and drained before being

taken to the coke ovens. Many, improvements have

been made in the original type, and there are now
several well-known trough washing-machines of English

manufacture giving every satisfaction.

In the EUiott trough-washer the coal is first elevated

on to a screen over the troughs, and separated into two
or three sizes, each being delivered on to a preliminary

washing table, which takes out the rougher or larger

sized dirt in each sort of coal before it is delivered

into the washing troughs. The troughs are made
of sheet steel, wrought or cast-iron, the bottom being flat

and the sides sloping outwards ; the width at the

bottom is 27 inches, and at the top 39 inches. At
each end of the trough two sprocket wheels are fixed,

which carry two endless chains, to which serrated

scrapers are fixed at suitable distances from each

other. These scrapers are of the same section as the

lower part of the trough, and travel along to the upper

end of the trough, which is always fixed at an inclination

of 1 in 12. The scraper chains are endless and are

driven by the sprocket wheels at the upper end, and
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run back over the trough ; roller brackets being

bridged over to carry the. chains to the sprocket wheel

at the lower end.

To obtain the best results from coal-washing, the

fine dust should be removed from the coal before washing,

as the dust renders the water too dense to properly wash

small sizes, besides increasing the amount of " smudge."

If the coal is to be used for coking, the dust taken

out can be added after washing. On the Continent

great attention has been paid for many years to the

improvement in coal-washing machinery, and there are

now at many British collieries very costly and elaborate

washing arrangements of continental design. The
majority of foreign washers are not on the trough

principle, but of a type known as " jiggers." These were

first used for ore-washing, but were afterwards tried,

with considerable success, for the washing of coal.

The ordinary jigging machine consists of a washer-box

divided into two unequal compartments connected at

the bottom. Close to the bottom of the larger of the

compartments is a perforated plate or wire mesh on

Which the unwashed coal is placed. The washer-box is

filled with water so that the coal is covered to a depth

of about 10 inches. A piston is fitted in the smaller

compartment, and is made to move up and down at

the rate of about 70 strokes a minute. The pulsating

movement given to the water causes it to raise and lower

the coal and dirt lying on the grid. As the dirt is

heavier than the coal it gradually separates from it,

and forms a layer on the grid, whilst the washed coal lies

in a separate layer on the top of the dirt, and is from time

to time washed out through an opening fixed about

12 inches above the grid, the dirt being carried away
through another opening a little lower down. To wash
very small coal a modified jigging machine is used
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known as the " felspar " jigger. A layer of felspar about

3 inches thick is laid on the grid, the openings of which

are large enough to allow the dirt to pass through. The
pulsating action of the water causes the dirt and coal

to separate in the usual way, but the dirt gradually

finds its way through the bed of felspar and the grid

to the bottom of the box, whilst the coal is carried over

the opening above the grid as in the ordinary jigger.

In almost every type of coal-washing machine the coal

is divided into sizes before washing. One well-known

exception is the washing system designed and perfected

by Mr. F. Baum, of Westphalia. In this system any
coal below 3| inch mesh is washed without previous

classification in the washer box. This system, which was
brought out about 1902, has met with great success in

different parts of the world, and several installations

are at work in the United Kingdom.

In the Baum system compressed air is used instead

of a piston to produce the pulsation of the water in the

washer box. The coal to be washed may be any size

below 3J inch mesh (or smaller mesh to suit any par-

ticular requirements). The coal is brought in wagons
to the washery building, where it is emptied into a

hopper. A bucket elevator raises the coal to the top

floor of the washery, and delivers it down a shoot into

a washer-box. Here the coal is separated from the

heavier dirt which passes down an enclosed passage to

a dirt elevator. The coal, along with the lighter dirt,

overflows into a second washer-box for a further treat-

ment, the dirt finding its way to another dirt elevator.

Any small dirt passing through the grids is conveyed

by dirt worms to bucket elevators and deposited into

dirt bunkers. The bunkers are perforated so as to

allow the contents to drain to some extent. The washed

coal is carried from the washer-box by the washing
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water through an opening above the grid, thence along

a trough to a classifying drum of large diameter. The
drum is fitted with superimposed sieves, and the

screening is facilitated by a current of water, which
forces the coal through the holes of the different

sieves of the drum. Each size of coal, with the

exception of the smallest, falls into troughs and is

carried by a jet of water on to draining boxes, and
finally into storage hoppers, there to be loaded into

wagons. The smallest size of coal is carried along with

the washing water, and collects at the bottom of the

drum casing. It is elevated to a fine-coal washing-box

and subjected to a second treatment, to remove the

last traces of dirt, as the coal, which is usually f inch

cube, is used for coking purposes. The washed fine-coal

accompanied by the washing water, passes along a trough

and shoot on to a draining conveyor where the water

is drained off and at the same time clarified.
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COKE-MAKING

Whilst coal has been mined in this country for hundreds
of years, it was practically only used for domestic pur-

poses up to about the sixteenth century. Iron-making

(at that time one of the most important industries

of the kingdom) was carried on with the aid of charcoal,

but the rapid exhaustion of the timber resources in

many districts caused an Act to be passed in 1558 pro-

hibiting the felling of timber for burning iron, except

in one or two counties, and attention was therefore

paid to the substitution of coal for charcoal. An
attempt was first made by Dud. Dudley in 1618, but it

was not until 1733 that Abraham Darby, of Coalbrook-

dale, succeeded in using coke for iron smelting. The
increasing demand for coke from that date was one of

the factors which assisted to a great extent in the

development of the coal industry.

For many years the preparation of coke from coal was
carried on in a most primitive and wasteful manner.

The coal to be coked was first arranged into circular or

rectangular heaps on the ground, and almost or wholly

covered with a wet layer or fine coke-dust or earth. To
provide a supply of air, channels were left in the heaps

just above ground level, and connected to one or more
upright chimneys or holes in the centres. The chimneys

were provided with cast-iron lids for making them air-

tight when required. To ignite the coal, pieces of burning

wood or coal were dropped down the chimney, and the

fire gradually spread outwards through the heap. The
covering of damp coke dust was kept as air-tight as pos-

sible during this time, and as soon as the smoke ceased
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to issue from the chimney all openings were blocked up
and the heap covered with wet earth. Improvements
were made in this wasteful method from time to

time, and about 1620 the " beehive " coke oven was
introduced.

In the earliest type of beehive oven the heated gases

given off during the distillation of the coal were allowed

to escape direct into the atmosphere, but as time went
on it was found advantageous to use the hot gases for

steam raising by connecting the ovens to the boilers, and'

attempts were made by several persons to design

beehive ovens with a view to the recovery of the

by-products. In 1862 Pernolet patented a process
" to utilise the products of distillation of coal so as to

reduce the price of coke." Unlike the ordinary form,

no air was admitted, and the heat was applied externally

by burning the waste gases in flues underneath the oven ;

the volatile products being carried off through pipes

fixed in the dome.

A battery of ordinary beehive ovens is made up of

two rows of chambers placed back to back, with a main
flue running down the centre, connected to each chamber
by an opening. The ovens are each about 11 feet in

diameter and 7 feet in height. They are dome-shaped,

and built of fire-brick so as to withstand great heat.

An opening, about 18 inches diameter, is provided at

the top of each chamber for charging purposes. In

front is a doorway for withdrawing the coke, and this is

made almost air-tight whilst coking is in progress. Fine

coal or " slack " is put through the opening at the top

until almost level with the top of the doorway ; this is

then bricked up with the exception of one or two small

openings left for air. As soon as the coal in the oven is well

alight all openings are made up, and the gases generated

are led by means of the main flue to the boilers. After
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an interval, which depends on the size of the charge,

the door is pulled down, and the red hot coke inside the

oven cooled down with water and drawn out with the

aid of a long rake.

The beehive oven produces an excellent coke,

but is wasteful in many respects. A portion of the

fixed carbon in the coke is consumed, due to the admit-

tance of air into the oven whilst coking is in operation,

and the valuable by-products contained in the gases are

either burnt away in the oven itself or at the boilers.

Modifications of the beehive oven, such as designed

by Pernolet for the recovery of by-products, have been

used in this country and abroad with a considerable

measure of success, but of recent years—particularly at

Continental collieries—the beehive oven and its modifi-

cations have been superseded by some type of retort

oven. The installation of a by-product coking plant

entails a far higher expenditure than the ordinary

beehive type, but the recovery of the by-products very

soon enables a reasonable return to be made on the

capital cost. The chief by-products are ammonia
liquor, tar, and benzol. From the first-named is pre-

pared sulphate of ammonia, used extensively as a

fertilizer for cereals, besides other ammonia salts.

From the tar is extracted pitch and heavy oils. Benzol

is used in the manufacture of explosives, and from it is

derived aniline, which is used extensively in the colour

industry.

In the modern retort oven the air is excluded alto-

gether, and the gaseous products are driven off by
external heat. The by-products are drawn off by
exhausting machinery, and extracted by a special

recovery plant. For a long time there was an unreason-

able prejudice against coke made in retort ovens, but

this has been gradually overcome. The coke obtained
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from the earlier type of retort oven was of a more or

less black appearance, and on that account was thought

to be of an inferior quality to the silvery grey coke

obtained from the beehive oven. The appearance of

retort-oven coke has been considerably improved upon,

and it is now admitted that as regards quality there is

little or no difference between the two classes of coke.

The first battery of retort ovens in Great Britain

was erected in 1882 by Messrs. Pease and Partners at

their collieries in Durham, and was of the Simon Carves

type. At the present time there are about 16,500 coke

ovens at work in this country, including those at gas

works, and at two-thirds of these, by-products are

recovered. Retort ovens may be broadly divided into

two types ; horizontal and vertical-flued ovens. Among
the best known of the former are the Semet-Solvay,

Colin, and Huessener. The Simon Carves, Kopper,

Otto-Hilgenstock, and Otto-Hoffman ovens have vertical

flues.

A description of the Simon Carves' system is given

for the purpose of explaining the working of a modern
coking plant. There are two types of ovens in this

system, regenerative and non-regenerative. Ovens
with regenerators are designed to obtain from the

coal a large amount of live gas over and above the

quantity necessary for heating the battery. This

surplus quantity is reduced as very hot air is used

to obtain the combustion of the gas, but, on the other

hand, the waste gases leaving the regenerators on their

way to the chimney are not hot enough to be used for

steam raising purposes. When it is desired to drive

gas-engines with the live spare gas from the ovens, or

to use this gas as an illuminant or otherwise, it is better

to adopt ovens with regenerators. When, however,

it is proposed to obtain a large amount of steam from
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the waste heat from the ovens, the non-regenerative

type is preferable, but in this case the amount of spare

live gas in excess of that required for heating the battery

is reduced. A battery of ovens consists of from 35

to 50 long, narrow, rectangular chambers, erected on

a strong concrete bed. Each chamber is 32 feet

9 inches long, 8 feet 2 inches high, and 20 to 22 inches

wide. The charge of about 11 J tons is put in by hand
through holes in the top of each chamber, or by means
of a machine which first compresses the charge to a

solid cake, and afterwards delivers it into the oven

through one of the doorways provided at each end.

When a chamber is charged, the doors are closed and
plastered with puddled clay to make them air-tight.

The chambers are always maintained at a red heat by
the burning gases in the horizontal and vertical flues

surrounding them, and distillation of the coal commences
at once. The gases generated are drawn off into a gas

collector, afterwards passing through cooling and washing
apparatus, with the aid of mechanical exhausters, and
are led back to the heating flues. The coking process

takes from 36 to 48 hours, according to the quality of

the coal, and when completed the end doors are opened,

and a ram (which can be fitted on to the compressing

machine if the latter is used) forces the red-hot coke

out of the oven on to the coke bench, where it is cooled

down with water either by hand or by the aid of a

quenching machine.

Until quite recently the method of recovering the

by-products in connection with coke ovens was similar

to that adopted many years ago. The process resulted

in a loss of heat, and attempts have been made to dis-

cover a more economical and " direct " process, by which

the waste of heat can be avoided.

In the Simon Carves direct " process " the gases
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given off during the carbonisation of the charge in the

oven are first collected and exhausted into a centrifugal

separator. This machine is of the cyclone type, without

any moving parts, and in it the heavier and denser tars

are removed. Afterwards the gases pass into a dynamic
centrifugal separator where the lighter and more fluid

tarry matter still contained in the gases is separated. The
tars from both extractors are collected and drawn into a

special collecting tank. The gases, which are now free

from all traces of tar, are taken through an exhauster into

a saturator, in which the ammonia is caused to combine

with sulphuric acid to form sulphate of ammonia. This

crystallises from the liquid, drops to the bottom of

the saturator box, and is raised by an elevator and
deposited on to a draining table, where all superfluous

acid is separated from the 3>ulpliate and runs back into

the saturator. The sulphate is afterwards taken from

the draining table into a centrifugal dryer, where it is

thoroughly dried and then put into the store-room ready

for sale.

In this process, condensing and scrubbing plant, cool-

ing water, liquor circulating pumps, and tanks for

the decantation and storage of the liquor are dispensed

with. As no ammoniacal liquor is formed during the

process, ammonia stills, liquor superheaters, lime mixing,

pumping machinery, and lime settling tanks are not

required. Whenever it is desired to recover the benzol

contained in the gases or to use some of the gas in gas-

engines or for lighting, the whole or a portion of the

gas must be cooled down after it has left the ammonia
recovery plant.
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AERIAL ROPEWAYS

Aerial ropeways now form part of the surface plant

at several collieries, both at home and abroad, for carry-

ing out such operations as conveying dirt from the pit

bank or washery to the dirt heap ; conveying small coal

to the washery and from thence to the coke ovens. This

system possesses many advantages compared with other

means of transport, especially when the colliery is situated

in rough and mountainous country, as often occurs

abroad, and where it would be impracticable to construct

. railways or roads except at great expense. It has been
installed in this country when owing to buildings, roads,

streams, etc., other means of conveyance would have

proved exorbitant in cost. An aerial ropeway does not

interfere with any traffic beneath; it is not subject

to stoppages on account of floods or falls of snow, and
can work as well during the night as in the day. An-
other advantage is that there is very little interference

with the surface over which the ropeway passes. No
great purchase or lease of land is necessary, as the

supports for the rope are placed at comparatively long

intervals and occupy but a small space, and the inter-

vening ground is free for agricultural or other purposes,

the rope and buckets travelling at such a height above

the surface as not to interfere in any way with workmen,
buildings, or cattle in the fields below. Only a right of

way is necessary from trestle to trestle for the purpose

of examination and lubrication of the working parts.

Broadly speaking, there are two distinct types of

aerial ropeway : (1) That in which the loads are sus-

pended from carriers or small trollies running along
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fixed rail cables and turned or controlled by a separate

traction rope. (2) That in which a single endless con-

stantly-turning rope not only supports the loads, but

carries them along.

The advantages claimed for the latter type are that

it is simple in construction and manipulation, and

altogether gives better all-round results as regards wear

and tear. When, however, very steep grades have to

be overcome, or for short distances where heavy quan-

tities have to be conveyed, the double system is perhaps

the best.

In the single rope system, an endless-rope is used,

which may be either self-acting or driven by an engine,

according to the difference in inclination between the

terminals. The power may be either steam, oil, gas or

electricity. The rope is taken round a driving pulley

three or four times, and is supported at intervals by
wooden or steel trestles, on the top of which are fixed

the pulleys on which the rope runs. The loading station

is usually a low structure built on the ground level to

facilitate loading from shoots, etc., whilst the unloading

station is often elevated for the convenience of emptying

the buckets into wagons, kilns, etc., or for the formation

of a stock heap. Intermediate loading or unloading

stations can be arranged, and the buckets can, by means
of shunt rails at terminal or intermediate stations, be

diverted in any required direction for loading or un-

loading. The buckets, after being emptied, pass round

on to the return rope, and are taken back to the loading

station. To keep the rope at a proper tension it is

taken round a pulley fitted in a wooden frame working

on wheels or slides. Weights are attached to the back

end of the carriage, and any slack rope is immediately

taken up.

The illustration on page 79 shows an aerial ropeway
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(single rope system) constructed by Ropeways, Limited,

for the removal of pit rubbish at a colliery in South Wales.

The plant has a nominal capacity of 100 tons per hour,

but in actual working frequently deals with 140 tons

per hour. The dumping frame is fitted with gear for

raising it and moving it longitudinally, and the frame

is raised or moved forward as required.



CHAPTER XV

THE MANUFACTURE OF BRIQUETTES

The making of coal briquettes was first attempted

during the reign of Queen Elizabeth, and numerous

patents have been taken out since then, but only a

few have proved of any commercial success. The
manufacture of briquettes from fine coal is not carried

on in the United Kingdom to anything like the same
extent as on the continent, where the industry, par-

ticularly in Germany, has become quite an important

one. The majority of the plants at work in this

country are in South Wales, and the greater portion

of the output is used by the Navy for reserve pur-

poses in hot climates, as this kind of fuel is said to

stand better than Welsh coal. A large quantity is

also exported to the continent for domestic purposes,

and to tropical countries for use on railways, etc.

The output from the whole of the plants in the United

Kingdom is at present about 2,000,000 tons, and out of

this, 1,700,000 tons are exported, principally to Italy,

France, Spain, and Brazil. The making of briquettes

by hand was explained so far back as 1776 by a German
named Jars, who described in a publication the making
of briquettes by mixing small coal with loam.

The first briquette plant in France was erected in

1842 at Beraud, and by 1867 there were 31 such plants

at work, producing over 714,000 tons annually. The
production in France now reaches 3,000,000 tons a year.

A great portion of this is consumed by the Navy, and

the different railway companies. Up to 1880 very few

plants were at work in Germany, but from that time
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rapid developments have taken place, and now Ger-

many heads the list in the world's production. In

1885 there were about 140,000 tons of true coal, and
about 1,000,000 tons of brown coal briquettes made.

Now the production amounts to 16,800,000 tons of

brown coal and 5,000,000 tons of true coal briquettes.

Briquettes are manufactured in Belgium, but, like the

United Kingdom, the greater portion of the output,

which amounts to 2,700,000 tons, is exported. They
are also made on a small scale in Austria-Hungary,

Spain, Italy, Russia, and Holland, and a few machines

have been recently erected in China, India, and Australia.

Several briquetting plants have been erected in the

United States, where the yearly output is about 360,000

tons. It may be of interest to give the specification issued

by the French Navy and the Belgian State Railway as

to the manufacture and quality of briquettes used by
them

—

"
(1) The briquette must be hard, homogeneous in

density and size, only very slightly hydroscopic, and
it should burn almost without smoke or odour. (2) The
dust or breakage caused by handling and transportation

should not exceed 5 per cent. (3) The specific gravity

should not be less than M9. (4) The briquette should

ignite readily, burn with a cheerful flame, and retain its

shape until completely burned. (5) The ash should not

exceed 9 per cent., and the evaporation results should

at least equal those of the best lump coal, from the

screenings and dust of which the briquette was made.

(6) The quantity of hard pitch to be used as a binder

should amount to 8 per cent., and the weight of a

sample briquette should not exceed 22 lbs."

Briquettes are made in all shapes, but perhaps the

most convenient for use on railways, steamships, etc.,

is the rectangular shape, weighing from 4 to 20 lbs.
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each. For domestic purposes small cylindrical, ball

and egg-shaped briquettes are the most popular, of

about 5 ounces in weight. The heating power depends

on the quality of the coal used, and the binding material.

So far the most suitable binder is pitch obtained by
the distillation of coal tar. Many attempts have

been made with other mixtures, but with little success.

Messrs. William Johnson & Sons, of Leeds, recently

supplied the Italian naval authorities with a briquette

machine guaranteed to produce 150 tons per day of

rectangular briquettes, weighing approximately 7 lbs.

each, or, if required, " eggettes " of about 5 ounces in

weight.

In this machine the coal is first of all delivered into

a softener, where any superfluous moisture is driven

off, and the coal made into a suitable condition for

briquetting. From the softener the coal is elevated

into a hopper under which is a mixer and measurer.

The pitch is delivered into a hopper, and is passed through

a machine, where it is broken into small pieces. It is

then elevated into a storage hopper, and from there

passes nto a mixing and measuring appliance. This

latter arrangement is so speeded as to carry forward the

proper amount of coal and pitch, and at the same time

thoroughly mix the two constituents. The mixture then

passes into a disintegrator, where it is ground into a

fine powder, and is by means of an elevator delivered

into a cooking chamber. The pitch is here melted by
the injection of steam at the proper temperature, and

the whole forms a semi-plastic mass. From the cooker

the material is delivered into the briquette press which

makes and moulds the briquettes, and delivers them on

to a conveyor. When, cool, the briquettes are ready

for loading into wagons or for being consumed.



CHAPTER XVI

THE EXPORT OF COAL

In 1913 almost 73J million tons of coal were exported

from this country. This does not include hunker coal,

which amounted to another 21,000,000 tons. Between
the years 1914 and 1918 important markets for export

coal were cut off by military operations, and the export

trade to such markets as were still open was governed

entirely by naval and military considerations. It is

to be hoped that the coal export trade will right itself

in the near future, as this is a matter of very great

importance in itself and in its relation to general com-
merce, as it enables food and raw materials to be

imported at cheap return freights.

The six principal coal shipping ports of the United

Kingdom, according to the amount of coal exported, are

Cardiff, Newcastle and South Shields, Hull, Newport,

Sunderland, and Blyth. Cardiff is now the premier

shipping port of the world, and the main outlet for the

great South Wales coal-field. Newport is another out-

let for the same coal-field. Hull is the principal port

for the Yorkshire and Midland coal-fields. The coal

trade of this port has developed rapidly within the last

few years, concurrent with the opening out of the great

South Yorkshire coal-field. The ports of Newcastle

and South Shields, Sunderland, and Blyth, are the chief

outlets for the Northumberland and Durham coal-

fields. Other British ports of lesser importance are

Glasgow, Swansea, Methil, Grimsby, Goole, Port Talbot,

Hartlepool, and Grangemouth.

The table on page 85 shows the quantity of coal
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exported from the United Kingdom from 1913 to

1918.

The coal handling plant is often of an elaborate

description where fuel is shipped in large quantities,

so as to permit of its being dealt with in the most
expeditious manner possible. One form of loading

arrangement consists of a shoot and movable spout,

by means of which the coal is discharged into

the ship's hold. The coal wagons are provided with

bottom doors, out of which the coal falls and slides

down the shoot, along the spout, and into the hold.

With end-door wagons a hydraulic arrangement is

provided to tip the wagons up. Powerful cranes are

sometimes used which lift a wagon, or parts of it, bodily,

right over the hold. A system of elevators and belt

conveyors is adopted at some ports by means of which

the coal is first emptied from the wagon into the hopper

of an elevator, then raised a certain height, where it is

discharged on to an endless belt conveyor, carried along,

and discharged into the vessel by a special form of

shoot which can be altered to suit the height of the vessel,

and can also be adjusted radially to reduce the amount
of trimming.

The rapid loading of ships with a minimum amount
of breakage of the coal has been given great consideration

in recent years, and several patent coal-shipping appli-

ances have been designed and erected. One well-known

arrangement which has met with much success is the

Lewis-Hunter patent coal crane, which is used at

Cardiff. Screened coal shipped by this appliance is

claimed to be equal to double-screened coal snipped by
the usual methods. Three or more cranes can be worked
simultaneously into one vessel, and as much as 330 tons

have been loaded by one crane in an hour, and 6,715 tons

have been shipped into a vessel in eleven hours.
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The coal is emptied from the wagons into a rec-

tangular iron bin, pyramidal in shape, with a movable
bottom. The empty bin is first lowered into a pit,

the full wagon is brought on to a platform at one end
of the pit, and the coal is tipped into the bin by a

hydraulic tilting apparatus. The wagon, when empty,

is taken off, shunted along with other empties, and
another full one brought on to the platform. Whilst

this is being done, the full bin is lifted by the crane,

swung over the side, and lowered into the ship's hold.

When the bin almost touches the bottom of the hold,

th? pyramidal bottom is lowered out, and the coal,

sliding down the enclosed sides, is deposited very gently

into the bottom of the hold. When empty, the box
is raised by the chain and lowered into the pit to be

filled with coal again.

A special arrangement used at Blyth, and known
as the Handcock anti-breakage appliance, consists

of a vertical tube suspended from a crane so as

to reach to any required depth in the ship's hold.

On three sides it is enclosed, whilst the fourth is fitted

with a series of telescopic doors, the top one of which

is attached to a telescopic spout or shoot by an auto-

matic coupling. The height of the anti-breakage appli-

ance can be adjusted independently of the shoot, that

portion of the vertical tube below the shoot being

always closed by the telescopic doors, whilst that

above is open to allow an arrangement known as the
" retarder " to work. Steel trays, pivoted to endless

chains, receive the coal and lower it gently but rapidly

to the bottom of the apparatus, where it is deposited

with very little breakage into the hold. The trays

are actuated by the weight of the coal itself, and
the speed is regulated by an automatic brake. The
capacity of the anti-breaker is equal to that of the
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shoot, 800 tons per hour having been loaded through

one appliance. If required, the coal can be unloaded

at the level of the dock into hoppers below its surface.

The coal is then raised by a conveyor and discharged

into the shoot or spout, the final discharge into the

hold being regulated by the anti-breakage device. The
whole of the machinery is erected on one structure,

which travels along a pair of rails, so that the arrange-

ment may be brought to either hold of the vessel.

With two separate units of this description the two
holds of a vessel can be filled simultaneously, and as

much as 1,200 tons of coal can be loaded per hour.

There are in use at continental ports self-propelled

coaling vessels for bunkering liners. In one form, the

hold is divided into a number of compartments, so that

from 600 to 1,000 tons are carried. By means of sliding

doors, the compartments empty themselves, one after

the other, into the buckets of a conveyor, which run in

a tunnel along the bottom of the vessel. The coal

runs over an automatic weighing machine before it

falls over into a receiver, from whence it slides down
a shoot into the bunkers of the vessel.



COAL-FIELDS OF THE WORLD

CHAPTER XVII

BRITISH COAL-FIELDS

A coal-field consists of a more or less large tract of

country, the underlying rocks of which contain a varying

number of coal seams, separated one from another by
beds of shale, sandstone, etc. Although it is probable

that the seams were deposited on a level surface, most
coal-fields are found in the form of a basin, the seams

out-cropping to the surface round the edges, and dipping

towards the centre. The various seams of a coal-field

differ greatly in character and even an individual seam
does not always maintain the same quality throughout

the field. A notable instance of this is found in the

case of the anthracite mines of South Wales, which

change from anthracite in the north-western part of

the coal-field to semi-bituminous in the centre, and
ordinary bituminous in the south-east. From some
individual seams two or more different qualities of

coal are obtained. For instance, the Barnsley Bed,

a well-known seam in the Yorkshire coal-field, supplies

both gas, steam, and house coal. The thickness of

coal seams varies from a few inches up to a great

many feet. In the United Kingdom the thickest seam
is the famous Ten Yard or Thick Coal of South Stafford-

shire, which in some parts of the coal-field attains a

thickness of 30 feet of almost clear coal. Abroad, seams

of very great thickness are found. In India, beds 90

feet thick have been proved, and in China the extra-

ordinary thickness of 200 feet is vouched for. In

Victoria a bed of brown coal 150 feet thick is worked,
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and at Tamaqua, in Pennsylvania, there occurs a bed

of anthracite 115 feet in thickness.

Coal-fields have been proved and worked in many
countries throughout the world, and the results of

prospecting carried out during recent years have proved

the existence of valuable tracts of coal-bearing rocks in

localities which previously were supposed to possess no

coal resources. It would appear from the discoveries

chronicled almost daily in the press and technical

journals, that, in the near future, coal will be proved to

exist to a greater or lesser extent in practically every

part of the globe. At the present time mining is only

carried out on a very small scale in many coal-fields

abroad, principally on account of transport difficulties.

As these difficulties are gradually overcome by railway

and other rapid means of communication, coal-fields

now lying almost dormant will become centres of life

and industry.

Practically the whole of the coal in the United King-

dom is found in the upper part of the carboniferous

system, known as the coal measures. The coal-

bearing strata are generally found fairly close to the

surface in the majority of the coal-fields, though from

time to time extensions are found to exist under rocks

of more recent formation. A notable example of this

is the south-eastern extension of the Midland coal-field,

where the coal measures are overlain by the Permian

and Triassic rocks.

The principal coal-fields of the United Kingdom
(shown on the map on page 91) are as follows

—

The Northern coal-field, the Midland coal-field, the

South Wales coal-field, the Lancashire coal-field, the

South Staffordshire coal-field, the North Staffordshire

coal-field, and the Scotch coal-field.

The Northern coal-field extends from the Croquet to the
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Tees, embracing an area of 1,000 square miles. In the

south and south-west portion excellent house, gas, and

coking coal is obtained, whilst the north and north-west

supply first-class steam coal.

The Midland coal-field lies in the counties of Derby,

Nottingham, and York, and is one of the most valuable

of British coal-fields. Developments on a very large

scale are taking place, particularly in the south-east

portion, where a further 680 square miles of coal-field

has been proved since 1905. In 1905 the probable

extent of the coal-field was taken as 460 square miles.

Boreholes at Selby, Thome, and Crosby have proved

the existence of the coal measures over a far greater

area amounting to 1,100 square miles. Another bore

hole is being put down at Newark, and this may prove

more coal further south. Professor Kendall, who has

been engaged for some time in proving the extension,

stated before the British Association in 1910 that this

new coal-field would be the hope and support of

industrial England in the future.

The South Wales coal-field stretches from Pembroke-
shire to Monmouthshire in the east, and is about 73

miles long by 16 miles wide. It is the only coal-field

in Great Britain in which anthracite is found. The
anthracite mines occur in the north-west portion of the

coal-field, but gradually change into semi-bituminous

in the centre, and ordinary bituminous coal in the

south-east portion.

The Lancashire coal-field has an area of about 200

square miles, and is divided from the Midland coal-field

by the Pennine Range. Successful developments are

taking place to the south, which should tend to maintain

the present output for some time.

The South Staffordshire coal-field extends from
Rugeley in the north to near Harbourne in the south,
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a distance of 22 miles with a width of about 6 miles.

The famous thick coal seam (3Q feet thick) is found in

this coal-field.

The North Staffordshire coal-field underlies the

Pottery district, and has an area of 100 square miles.

This coal-field contains many valuable seams of coal,

but a considerable number are very highly inclined and

are known as " rearers."

The Scotch coal-field runs from the Firth of Forth

to the Firth of Clyde, a distance of 90 miles, with a width

of, approximately, 30 miles. The coal-bearing strata does

not extend in a continuous line, but is broken up into

a number of small detached areas. The principal seams

in this coal-field are found below the Millstone Grit,

and not above it, as is the usual case.

Other English coal-fields of lesser importance are the

Cumberland, Warwickshire,. Leicestershire, Shropshire,

Somerset, North-Wales, and Forest of Dean.

The Kent coal-field has been a subject of interest to

mining men and the public generally ever since the

existence of coal measures was proved by Sir Edward
Watkin in a boring put down under his direction on the

shore near Dover some 26 years ago. Although two
shafts were sunk close to the bore hole, no further dis-

coveries of value were made until 1906. Since that date

about £106,000 have been expended upon deep borings

between Dover, Sandwich, and Canterbury. These

borings proved that on an average the coal measures

lie at a depth of 1,200 feet. The thickest seam proved

is 9 feet, and there are about twenty other seams
varying in thickness from 1 foot to 8 feet 6 inches.

The average thickness of the seams works out at 3 feet

4 inches, and it is estimated that the proved field lies

under an area of 200 square miles, and contain not less

than 2,000,000,000 tons of coal. Four collieries have



BRITISH COAL-FIELDS 95

entered upon the producing stage and are raising about

half-a-million tons per annum. Though it has been

suggested that the coal will be more expensive to work
than in other coal-fields, there is much that will in some
respects recompense these extra difficulties in working.

The coal-field is the nearest to the London market and
the Thames ports, as well as the South-east coast ports

;

and thus the output will always find a ready market

with comparatively small freightage, and the London
prices are always about 20 per cent, higher than the

prices on other English coal markets.

Whilst coal is known to exist in several parts of Ireland,

mining operations are only carried on at present to a

small extent. Coal is worked in the counties of Antrim,

Leitrim, Leinster, and Tyrone. The returns of the

Geological Survey Office in Dublin show that surveys

have been carried out proving the existence of at least

200,000,000 tons of coal in Ireland.

The following table gives the output for 1919 from

the different coal-fields in the United Kingdom, and
percentages of the total output

—

Yorkshire and
North Midland Coal-field .

South Wales Coal-field

Northern Coal-field

Scotch Coal-field .

Midland and Southern Coal-

field ....
Lancashire and North Wales

Coal-field.

Irish Coal-field .

Rest of England

Tons.
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CHAPTER XVIII

COLONIAL COAL-FIELDS

Of the British colonies and possessions, India is perhaps

the richest, its resources as a coal-bearing country

being immense. The chief coal-fields lie in Bengal,

and the greater part of the output is iaised from these.

Coal is also worked in the Punjaub, Central Provinces

and Assam.

The majority of the seams are of considerable thickness,

but are not equal in quality to British coal. The output

for the whole of the Indian coal-fields is now about

22,628,000 tons, of which Bengal raises 94 per cent.

Only a very small proportion of the output is used for

domestic purposes, the bulk being consumed in railway

locomotives ; as bunker coal for steamers, and for steam

raising at mills.

Canada possesses many valuable coal-fields, several

of which are in active development. According to the

Report of the Commission of Conservation, published

in 1911, the coal-fields may be divided into four main
divisions as follows

—

(1) The eastern division containing the bituminous

coal-fields of Nova Scotia and New Brunswick.

(2) The central or interior division, containing the

lignites of Manitoba and Saskatchewan, and the

lignites, bituminous, and anthracite coal-fields of

Alberta, and the Eastern Rocky mountain region.

(3) The Pacific coast and the Western mountain

division, containing the semi-anthracite and bitu-

minous fields of Vancouver Island, the bituminous

coal-fields of the interior of British Columbia, and
the lignite of Yukon.
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(4) The northern division, containing the lignites

of the Arctic-Mackenzie basin. The total area of the

Canadian coal-fields is estimated at 29,957 square

miles, and to contain 172,057 million tons. The total

annnal production is now about 13,500,000 tons.

Rich tracts of coal-bearing country are found in the

Commonwealth of Australia. New South Wales produces

about 80 per cent, of the total production, which is now
about 9,000,000 tons. It is computed that in this

State alone there are from 24,000 to 28,000 square

miles of coal-fields. Victoria possesses large deposits

of brown coal, but up to the present time these have

only been worked on a small scale. Tasmania and
New Zealand contain many seams of coal, bituminous

and brown, which are worked in various localities. The
annual output from Tasmania at present is about

70,000 tons, and from New Zealand 2,000,000 tons.

It is, of course, a well-known fact that the latter country

is one of the most progressive of the British possessions,

and it now possesses two collieries worked by the State,

namely, the Point Elizabeth and the Liverpool Collieries.

The output from these State-owned mines is now about

213,000 tons a year. The profits of both State mines

during 1918 amounted to X34.700.

Coal-fields have been proved in several parts of South
Africa. At the present time mining is carried on prin-

cipally in Xatal, Rhodesia, and the Transvaal. In the

last-named country, especially, considerable expansion in

roal-mining has taken place of recent years. Coal is also

worked in Cape Colony and Orange River Colony, and
deposits have been proved in Xyasaland and Basuto-

land. Several seams of brown coal have within late

years been opened out in Southern Nigeria bv the

Government of that country.



CHAPTER XIX

FOREIGN COAL-FIELDS

Coal is found in about thirty states and territories

of the United States. The total area of the proved

fields is estimated at about 310,000 square miles, and
there are in addition about 160,000 square miles of

which little is yet known, but which may contain work-

able coal seams. It is also estimated that coal lies

under an area of 32,000 square miles, but at such a

depth that it is not considered workable as yet.

This country easily heads the list as having the greatest

extent of coal-fields in active working, the total pro-

duction of 1919 being 90,000,000 tons of anthracite

and 395,000,000 tons of bituminous coal, making a grand

total of 485,000,000 tons.

The anthracite deposits are found in Eastern

Pennsylvania, and comprise an area of 480 square miles,

but from a point of output the coal-fields of the Appal-

achian region are at present the most productive. This

region, which extends from Western Pennsylvania on

the north, to Central Alabama on the south, and includes

besides others the States of Ohio, West Virginia, Ten-

nessee and Georgia, covers an area of approximately

69,300 square miles. In this area are included the

best classes of bituminous coal found in the United

States. In the interior Provinces, east of the Missis-

sippi, are the coal-fields of Illinois and Indiana, and
west, those of Iowa, Kansas, and Arkansas. The
total area of the coal-fields of this interior Province is

about 100,000 square miles. Lignite and bituminous

coal is found in Colorado and part of New Mexico. The
chief coal-fields of the Pacific States are found in
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Washington, and coal is also produced in California not

far from San Francisco.

There are three principal districts in which true coal

is worked in the German Empire : the Lower Rhine

and Westphalia, Silesia, and the Rhenish district.

Deposits of brown coal are found in more or less abun-

dance over nearly the whole of North Germany, but

the principal brown coal-fields are situated in Central

Northern Germany, and the Rhine Province. New
deposits of brown coal have been discovered in several

parts of Saxony.

Austria-Hungary possesses important deposits of both

true coal and brown coal. The principal coal-field is

in Upper Silesia, and is a continuation of the Prussian

and Russian coal-field. The other important producing

area is that of Central Bohemia. Coal is also worked in

Central Moravia, and new deposits have been proved in

Dalmatia. Most of the Austrian provinces yield brown
coal, but Bohemia is by far the largest producer. Styria

is next in importance. Important deposits are found in

Upper Austria, and there are mines at work in several

Hungarian provinces.

France has several coal-fields producing anthracite,

bituminous, and brown coal. The two principal coal-

fields are the Pas-de-Calais and the Nord, which produce

between them about 65 per cent, of the total output of

the country. The seams in these districts have been

subjected to great disturbances, rendering them very

difficult to work, and the majority of them are com-
paratively thin. Another coal-field of some importance

is known as the Loire Basin.

Russia contains vast tracts of coal-bearing country

which yet await development. The most productive

coal region is the Donetz Basin, in the province of

Ekaterinoslav, which covers an area of 16,000 square
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miles. Next in importance comes Poland, where both

true coal and brown coal are mined. Other coal regions

are the Urals, the Eskibastus district, and the Kusnetski

Basin. Coal is abundant in East and West Siberia,

but the quality is poor. In the Island of Shagalien

coal is worked on a small scale by Russian convicts.

There are five coal-mining regions in Belgium, known
respectively as the Couchant de Mons, Centre, Charleroi,

Namur and Liege. Of these, the Charleroi region is

the most productive, yielding about one-third of the

total production. The estimated area of the coal-field is

stated to be 532 square miles, but the recent borings

in the Campine district which have proved the existence

of new seams should increase the area.

Japan is rapidly coming to the front as a coal produc-

ing country in the Far East. The latest estimate of

the coal resources of the country are put down at about

1,400 million tons, of which the Island of Hokkaido is

assumed to possess 600 million. There are numerous
collieries at work on the island, many being laid out

on western lines. The quality of the coal is mainly

bituminous, and several of the seams are suitable for

coke and gas-making purposes, whilst others are noted

as first-class steam coals.

Coal is widely distributed throughout the vast empire

of China. The Province of Hunan is rich in anthracite,

and in Honan brown coal is worked. The great coal-

fields of Shansi are situated on a plateau, and the seams

vary in thickness from 13 to 33 feet. The estimated

quantity of ungotten coal in this province alone is

630,000 million tons. Other provinces containing coal-

fields are Chihli and Shantung. There are in active

operation some very large undertakings controlled solely

by Europeans, or by Europeans and Chinese combined.

Railways are now under construction which are intended
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to open out several important coal-fields, and no

doubt with better transport facilities and Government
assistance in granting reasonable concessions to

foreigners, China will become one of the, great coal

producing nations of the world in the not far distant

future.

While the countries described above are collectively

the chief sources of the world's output of coal, the

total amount is not inconsiderably increased by many
other countries containing tracts of coal-land, which

have only been proved of small extent or are only worked
on a small scale at the present. In Europe: Spain,

Holland, Turkey, Bosnia, Sweden, Bulgaria and
Roumania are included in this class.

In Central and South America there are several more
or less extensive tracts of coal country. For many
years, Chile was the only coal-producing country on
this continent. During recent years, considerable

developments in coal-mining have taken place and, in

addition to supplying her own requirements, Chile will

have available a surplus for export in the not far

distant future.

Considerable development is taking place in Brazil,

and there is every indication that this State will become
a big coal-producing country.

Various coal-mines are being developed in Argentina,

and a railway is being constructed which will permit

of the mineral being expeditiously transported to

Buenos Ayres and other big centres of population in

the Republic. Valuable beds of coal have been dis-

covered in the United States of Colombia and in

Paraguay, but these areas await the completion of

railways before a market beyond local demands can be
reached.



CHAPTER XX
OUR COAL RESOURCES

Many estimates have from time to time been made by
scientists as to the coal resources of the United Kingdom
and the probable duration of the coal supply. Professor

Hull in 1860 stated that the supply would be practically

exhausted in the year 2034. In 1865 W. Stanley Jevons,

in The Coal Question, gave his opinion that the

supply would last only 110 years. A Royal Commission

was appointed in 1871 to consider the question, and
from evidence received issued a report in which the

available resources of the country in seams of 1 foot

thick and upwards, and situated within 4,000 feet of

the surface, were said to be 90,207,285,398 tons.

Another Royal Commission was appointed in 1903,

and in the final report issued in 1905 the available quan-

tity of coal in the proved coal-fields of the United King-

dom was put down at 100,914,668,167 tons, the same
limit of working depth and minimum thickness of seam
being taken as in the Royal Commission of 1871.

It is interesting to note that 79'3 per cent, of the

available resources was estimated as contained in

seams of two feet thick and upwards (excluding Ireland,

Somerset, and Gloucester), and 916 per cent, in seams

of 18 inches and upwards. A comparison of the esti-

mates of the two Commissions shows that though

between the 1st January, 1870, and the 31st December,

1903, 5,694,928,507 tons of coal were raised, the

estimate of the last Commission was 10,707,382,769

tons in excess of the previous one. This is accounted

for partly by the difference in the areas regarded as

productive by the two commissions, and partly by
103
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discoveries due to borings, sinkings and workings, and

more accurate knowledge of the coal seams.

The last Commission also state in their report that

in addition to the coal within 4,000 feet of the surface,

there are in the proved coal-fields considerable quantities

lying at greater depths ; whether this coal or any part

of it is recoverable or not depends upon the maximum
depth at which it may be found possible to work in the

future. The estimated quantity of such coal is assumed

at 5,239,433,980 tons, but does not include a very

large amount of coal which may be assumed to lie

under the Cheshire basin at depths exceeding 4,000 feet.

The Geological Committee appointed to enquire into

the productive measures known or believed to exist

outside the areas dealt with by the District Commis-
sioners reported that the amount of coal which might

be expected to be available in the concealed and un-

proved coal-fields at depths less than 4,000 feet was
39,483,000,000 tons (not including Gloucester, Somerset,

and South Wales ; and not including the Kent Coal-

field). To this figure must be added the under-sea area

lying between five and twelve miles beyond high water

mark in the Cumberland Coal-field, estimated by Sir

Lindsay Wood to contain 854,000,000 tons, and
under-sea areas in St. Bride's and Carmarthen Bays,

estimated by Lord Merthyr to contain 383,000,000 tons.

Of the 39,483,000,000 tons of coal supposed to exist

in the concealed coal-fields, 23,000,000,000 tons were

credited to the extension of the Yorkshire and
Nottingham Coal-field. The concealed coal-field was
estimated to extend to within six miles from Hull,

eight miles from Grimsby, about four miles from Lough,
and beyond Boston and Grantham on the south. The
eastern extension has now been proved to extend
considerably further South, and it is reasonable to
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assume that the available coal in the concealed portion

of this coal-field is equal to twice the amount fixed by
the Geological Committee in 1905, i.e. 46,000,000,000

tons. The available coal resources of the Kent Coal-field

are now estimated at not less than 2,000,000,000 tons.

The total quantity of coal assumed to be within 4,000

feet of the surface, including concealed and unproved

coal-fields, works out from the above figures to the grand

total of 174,635,000,000 tons, as shown in the table

below— .,.,,.
Millions

of tons.

Quantity of coal in the proved coal-fields . 108,915

Available coal in concealed and unproved

coal-fields (excluding Gloucester, Somerset,

South Wales and Kent) 39,483

Under-sea area in Cumberland Coal-field . . 854

Under-sea area in South Wales Coal-field . . 383

Further extension of the Yorkshire Coal-field

proved since 1905 23,000

Kent Coal-field 2,000

(millions) 174,635

The duration of the coal supply of this country is

a problem in which several factors can only be

approximately taken ; hence the difference in the esti-

mates calculated by various authorities from time to

time. A great deal depends upon the maintenance or

the variation of the annual output. The last Commis-
sion on Coal Supplies hesitated to prophesy how long

the supply would last. They were of the opinion that

the annual rate of increase of the output of coal could

not long continue, and that some districts had already

attained their maximum output, but that, on the other

hand, developments in the newer coal-fields would
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possibly increase the total output for some years.

The Commission considered that with the exhaustion

of the shallower mines, the rate of increase of output

would be slower, to be followed by a period of stationary

output, and then a gradual decline.

Mr. R. Price Williams gave some interesting evidence

before the Royal Commission relating to the growth of

the population of Great Britain in connection with the

probable coal supply. He estimated that, based upon
the actual average decrements in the rates of increase

in the coal itself during a period of over thirty years,

" which has witnessed the greatest development of

commercial and industrial enterprise this country has

ever experienced," the total coal raised in the present

century would be 41,333 million tons. In the century

2001-2100 he estimated it would be 53,467 million

tons ; in 2101-2200 it should be 54,169 million tons,

and in 2201-2300, 54,203 million tons. Mr. Price

Williams added weight to his argument that by the old

basis of calculation the probable coal supplies of the

future were exaggerated inasmuch that he cited Pro-

fessor Jevons' estimate of the yield of coal for 1901 as

being 331 million tons. The actual output was 220

million tons. He claimed that his figure showed " that

the future effect of a continuation of the large decrement

in the rate of increase in home consumption of coal

will be further to diminish its consumption in terms

of per head of population." Professor Jevons, allowing

for a 3£ per cent, per annum increase in the output of

coal, estimated that the yearly output would reach

680 million tons by the year 1926. Mr. Price Williams

calculated, on the other hand, that it would not be

reached until 2021.

From the time of the Royal Commission the annual

output steadily increased until it reached nearly 288
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million tons in 1913, and this increase would in all

probability have been maintained in subsequent years

if ordinary normal conditions had prevailed. Sir

William Ramsay created quite a stir throughout the

country when he stated, in 1911, that the coal supply

would only last another 175 years. He based his

statement on the fact that the increase in production

was about 3J million tons per year, and the available

quantity of coal 101,000 million tons. He ignored

altogether the probability of any coal being worked
from the concealed coal-fields mentioned by the last

Commission, though in the opinion of other experts

many of these coal-fields will in the future assist to a

great extent in maintaining the output as the older

coal-fields become exhausted.



CHAPTER XXI

COAL RESOURCES OF THE WORLD

It is generally agreed that the available coal resources

of the proved coal-fields in this country as arrived at

by the Royal Commission on Coal Supplies, 1903-5,

viz., 108,000 million tons, is correct. To this may be

added the extension of the Yorkshire and Nottingham

Coal-field (46,000 million tons), and the Kent Coal-field

2,000 million tons), proved since the sitting of the

Commission, making a total of 157,000 million tons.

A further addition of 17,635 million tons may be made
for the concealed portions of other coal-fields which are

considered to be available, bringing the grand total

to 174,635 million tons.

Experts have from time to time dealt with the coal

resources of other countries, and the figures arrived

at are of interest as showing approximately the available

coal resources of the world. Sir William Siemens in

1877 estimated the coal resources of several of the

chief coal-producing countries, and credited America
with 192,000 square miles of coal, which was more than

double the area he allotted in combination to the other

countries of the world. In 1902 E. Loze arrived at

some very different figures. He calculated that China

was the richest coal country in the world, having 232,500

square miles of coal ; the United States 200,000 square

miles, Canada 65,000 square miles, the United Kingdom
12,500 square miles, Japan 5,000 square miles, France
2,500 square miles, Austria-Hungary 1,800 square miles,

and Germany 1,700 square miles. A later estimate of

the coal-fields of the United States, and one that can be
taken as more correct, gives a total of 496,480 square

miles. Canada was credited in 1911 by Mr. D. B.
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Dowling, of the Geological Survey of Canada, with an

area of 29,957 square miles of coal-lands. The result

of the inquiry made by the Executive Committee
of the Twelfth International Geological Congress is

probably the most complete statement of the coal

resources of the world yet published. In this the

total coal reserve of Europe is given as 700,000 million

tons, including the following

—

Germany 377,000 million tons.

England 174,000

Russia 53,000

Belgium 10,000

France 15,000

Austria-Hungary . . 50,000

The reserves of the United States is placed at

780,000 million tons, and those of the entire earth at

3,000,000 million tons. The German resources in their

opinion will suffice for 3,000 years ; those of England for

700 years ; those of France, Russia, Belgium, and Austria-

Hungary for 900 years. To the United States supply

is given a life of 1,700 years. Mr. S. A. Taylor, in his

presidential address to the Coal Mining Institute of

America, at Pittsburg, gave some estimates of the

present coal supplies, and his figures are interesting

when compared with those of the Geological Con-

gress. Mr. Taylor estimated that the coal supplies

of the United States, exclusive of Alaska, amounted to

something over 3,000,000 million tons, and including

Alaska, 3,200,000 million tons. Including brown coal

and lignites, Germany had 145,000 million tons,

Austria-Hungary, France, and Belgium had each from

16,000 million to 17,000 million tons, and Russia about

20,000 million tons. He placed the supply of Canada
at 100,000 million tons.
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WASTE OF COAL

With the present methods of mining coal, a not incon

siderable percentage of the mineral is lost, and, in a

sense, wasted. There are several reasons for this loss

of coal, the amount of which varies in different districts

and at different collieries. Large areas of coal have to

be left intact for the support of the shafts, engine

houses, etc., and in m'any cases for the protection of

buildings, railways, canals, and rivers. The amount
depends largely upon whether the value of the coal is

greater than the damage which would result by its

removal, and under present working conditions this

source of loss cannot very well be avoided. For some
years the flushing system of packing the excavations

made in mining the coal has been practised on the

continent. This method of stowing the goafs has given

every satisfaction, and has rendered possible the working

of coal which under ordinary conditions it would have
been necessary to leave intact. Briefly, the system

consists of carrying sand and water into the mine work-

ings through pipes from the surface ; instead of sand,

ground pit waste can be used. The mixture is carried

through pipes to the workings, and allowed to flow into

the goaf. The particular portion of the goaf to be packed
is surrounded by a barrier of cloth, similar to brattice

cloth, reaching from roof to floor. The sand or fine

dirt is held by the cloth, whilst the water drains through,

and in a short time the whole space is packed as solid

as possible.

Barriers of coal are often left between adjoining

collieries, and in many instances these barriers serve no
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useful purpose, -and are unnecessarily large. In past

years when colliery undertakings were on a compara-

tively small scale, a large amount of coal was left for

ever in the form of barriers between the different

concerns, but the present tendency to take large areas

under lease is reducing the loss from this cause. Where
old abandoned workings are known to contain large

accumulations of water, it is in most cases necessary

to leave large barriers for the protection of the present

workings, though where arrangements to safely deal with

the water can be made, it is often more profitable to tap

the old workings by boring, and thus do away with

the necessity of a barrier.

Large quantities of water have to be dealt with in

working some mines, and the common practice is for

each colliery undertaking to provide separate pumping
plant to cope with it. Valuable areas of coal are often

left between adjoining collieries, due to water difficulties

and the disagreements arising as to who should bear the

expense of pumping. It has been suggested that central

pumping stations should be established in such districts

with a view to recovering coal formerly abandoned, or

cheapening the cost of pumping. Such an arrangement

has been in operation for some years in the South Stafford-

shire coal-field. Under a scheme known as the South

Staffordshire Mines Drainage, powerful pumps have been

erected in various parts of the coal-field, the cost of

maintenance, etc., of which is borne by the different

colliery concerns interested. By this arrangement a

large quantity of coal has been rendered available,

which would otherwise have been lost.

Where very thick seams are mined, much coal is in

some cases unworked for several reasons. Sometimes,

from a point of safety, a portion of the coal is left in to

form a roof, and the portion so left is in many cases
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never recovered. Most thick seams really consist of

several beds of coal separated from one another by more
or less thin bands of dirt. The beds vary in quality

and thickness, and very often only the best of the coal

is worked, the inferior coal being left in owing to its

being unsaleable. In some districts the small coal

made in working is left in the mine for the same reason

.

Better methods of working, combined with improvements

in the methods of, and the appliances for, preparing

and utilising inferior and small coal, and the higher

appreciation of such coal, should go far to put an end

to this waste.

It is a matter of regret that much valuable coal in

most districts has been lost owing to mismanagement
and unskilful working. A mine was opened out and
worked in a more or less haphazard manner, and on the

least difficulty arising the workings were abandoned
and a new mine entered into. Through the want of

method in laying out and working mines, much valuable

coal has been lost in the past. At the present time,

with improved methods of mining, the losses from this

source have been considerably reduced, and no doubt

in the near future, as the value increases and more
perfect methods of mining and preparing the coal are

utilised, the losses from this cause will be reduced to a

minimum.
Sir William Ramsay, in his presidential address to

the British Association, stated that " it was to the

more economical use of coal that we must look in

order that our life as a nation might be prolonged."

The approximate annual consumption of coal in the

different industries of this country is given in the

following table

—

Railways 13,000,000 tons

Factories 23,000,000 „
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Mines 16,000,000 tons

Iron and Steel Industries .

.

49,500,000 „

Export and Bunkering .. 47,000,000 ,,

Miscellaneous Industries .

.

3,000,000

Brickworks, Potteries, Glass-

works, etc 6,500,000 „

Gas Works 18,500,000 „

Domestic Purposes and Public

Supply 53,250,000 „

It can be assumed that about 80,000,000 tons of coal

are annually used for steam-raising purposes in the

United Kingdom, and it is estimated that from 30 to 40

million tons might be saved every year by the substitu-

tion of turbine engines in place of engines of the recipro-

cating type. With the ordinary reciprocating engine the

coal consumption is from 4 to 5 lbs. per horse-power per

hour, whereas with the steam turbine the coal required is

only 1J to 2 lbs. per horse-power hour, and with gas

engines 1 to 1J lbs.

A considerable saving in fuel in connection with power

production at collieries and works has been effected in

recent years in several industrial districts, particularly

in
- the counties of Durham and Northumberland.

Several electric power stations have been erected, and
electricity lor power purposes is available from these

central stations to the railways, industries, and corpora-

tions of the thickly populated districts between Middles-

brough and Newcastle. At some of the larger stations

electricity is generated by turbo-generators driven by
steam from coal-fired boilers, but there are also a

number of smaller stations operated in conjunction with

coke-ovens, the waste gases from which are used under

the boilers for steam-raising purposes for the turbines.

The many advantages of central power stations over
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small independent power plants, as proved in a practical

manner in the north-eastern counties, should result in

their extension to other industrial centres.

The adoption of gas engines using either specially

prepared power gas or blast furnace gas, and oil-engines

of the Diesel type, is largely on the increase, and will

lead to the further displacement of wasteful and
inefficient steam-engines.

A further economy in fuel is gradually being effected

in coke-making by the substitution of the " by-product

"

oven in place of the old " beehive." Somewhere about

35,000,000 tons of coal are coked every year, and it is

estimated that a saving of four to five million tons could

be effected annually if the whole of the coal was coked

in " by-product " ovens. The rapid strides made in

recent years with this system of coking points to the

gradual extinction of the " beehive " oven, and a

consequent saving of valuable fuel.

About 35 to 40 million tons of coal are consumed
every year for domestic purposes, and it has been

estimated that at least one-third of this amount is

wasted by the present methods adopted. Many efforts

are now being made to devise a satisfactory process of

" low-temperature " carbonization which produces a

practically smokeless fuel and at the same time permits

of many of the essential by-products being extracted

from the raw coal. The adoption of stringent measures

by the various civic bodies in different parts of the

country with a view to the prevention of the smoke
nuisance is a step in the right direction. Improved
forms of grates, allowing of better utilisation of fuel

;

gas fires ; electric radiators ; and a system of central

heating should result in a considerable saving of coal

in the future.



THE COAL TRADE

CHAPTER XXIII

HISTORY OF THE COAL TRADE

There are no authentic records as to the commencement
of the trade in coal, either of this or other countries,

but as mentioned previously, the use of fuel was known
2,300 years ago to the ancient Greeks. It is provedbeyond
doubt that the Romans mined, and made use of coal

during their occupation of this country, and it is reason-

able to suppose that the natives of Britain at that period

knew its value also, and would barter the mineral for

other commodities. From the time of the Roman inva-

sion up to the ninth century there is very little to be

learnt about the industry in this country. In the

Saxon Chronicle of the Abbey of Peterborough, it is

stated that, about 852, the Abbot let certain lands

on condition that among other items he received

yearly twelve cart-loads of fossil or pit coal. Records

of later date prove that the monks were well aware

of the value of coal. In 1180 the Bishop of Durham
made a grant of land to a collier for providing coals

for the cartsmith at Coundon in Durham. In the

reign of Edward III a lease of mines at Whickham
and Gateshead, in Durham, was granted by Bishop

Bury to Sir Thomas Grey, and the Rector of Whickham
for 12 years under a rent of 500 marks. In 1330 the

Monastery of Tynemouth leased Elswick Colliery for

£5 per annum. Many other monasteries in other parts

of the country depended for the major portion of their

revenue on the letting and selling of coal-lands as shown
by various records dating from the twelfth to the six-

teenth century. On the continent, coal was worked

about the tenth century in Saxony, and in Westphalia
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about the end of the twelfth century. At this time

a regular export trade in coal was in progress with various

French ports from Newcastle, cargoes of corn being

brought back. The fear of the coal resources not proving

sufficient for home consumption was a matter of serious

consideration even in the reign of Edward III, and
caused that monarch to prohibit the sending of coal out

of the kingdom except to Calais ; and again in 1563 a

Bill was brought before Parliament to prohibit the

export of Newcastle coal. In the same year the export

of coal from Scotland was prevented by Act of

Parliament.

The first Government tax of coal was made in 1379.

In 1421 a duty of 2d. per chaldron was paid to the

Crown "on all coals sold to persons not franchised in

the Port of Newcastle." (A Newcastle chaldron =
53 cwts.) This duty gradually got into arrears, and
payment was demanded by Queen Elizabeth, who in

lieu of payment created a duty of Is. per chaldron.

This was enforced until the time of Charles II, when it

was settled on his natural son, the Duke of Richmond.
In 1799 the Government purchased the tax for an
annuity of £19,000, and it was ultimately repealed in

1831, the tax having been in force for nearly four

centuries in the neighbourhood of the Tyne. Queen
Elizabeth imposed a tax of 5s. per chaldron on coal

sent over sea, and James I put on a further sum of 3s. 4d.

per chaldron, and in addition Is. 8d. for coal exported

in foreign ships. After the Great Fire of London the

Lord Mayor granted an impost of Is. per chaldron

to go towards the rebuilding of the City ; this was later

increased to 3s. per chaldron. In 1670 an additional

tax of 2s. per chaldron was imposed by Parliament for

the purpose of rebuilding fifty-two Parish Churches,

and in 1677 a further tax of 3s. per chaldron for partly
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rebuilding St. Paul's Cathedral. These duties for

rebuilding churches continued during the reign of Queen
Anne. During the eighteenth century duties on coal

varied considerably, and at one time rose up to 9s. 4d.

per chaldron. These duties, except the City of London
tax of Is. Id. per ton (up to 1894), have long since been

repealed and the export duty on foreign coals was wholly

repealed by Act of Parliament as from August 14th,

1850. Previous to this time the duties on coal exported

from the United Kingdom amounted to 3s. 4d. per ton

in British, and 6s. 8d. in foreign ships ; the duty on

small coal being 2s. per ton in British, and 4s. per ton

in foreign ships. A duty of Is. per ton was imposed in

the early part of 1901 on all coal exported to foreign

countries, with a selling price of more than 6s. per ton.

This tax was put on by the Government to meet the

added expenditure due to the South African War. It was
repealed in the Budget of 1907-8, having produced

£11,086,649 during the six years it was in existence.

Up to 1660 there are no figures as to the amount of

coal raised per annum throughout the country, but

there is evidence to show that in 1602 the quantity of

coal shipped from Newcastle was about 190,000 tons,

increasing to 239,000 tons in 1609, and 290,000 tons in

1629. In 1704 the amount shipped reached 473,000 tons,

and from the adjoining port of Sunderland 174,000 tons.

The two ports together in 1750 shipped 1,193,000 tons.

About this time coal was regularly shipped from North

Wales and Cumberland to Dublin and other Irish seaports

on the East Coast.

Glass-making was one of the first industries which

depended on the use of coal. The manufacture of glass

in England commenced about 1619 on the banks of the

Tyne, and about that time attempts were made to

substitute pit coal for charcoal in the manufacture of
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iron, though it was not until early in the eighteenth

century that the substitution was successfully achieved.

Up to that time the greater proportion of the coal raised

was -used for domestic purposes at home, or exported. In

1660 the total production of coal amounted to 2,148,000

tons, and at that time the only method of conveyance

was by means of pack-horses, mules, and asses. In 1700

the output was 2,612,000 tons, and the extension of the

canal system from this date up to 1800 was the com-
mencement proper of the expansion of the coal trade.

In 1750 the annual output had jumped up to 4,774,000

tons. Wooden railways for conveying mineral were

introduced about 1632, and these gave way in 1794

to cast-iron rails, which in turn were superseded by
malleable iron rails in 1815. Horses and mules were

the only means of power for drawing the trucks along

the rails, though in 1811 a locomotive engine was at

work on the Wylam railway. From 6,205,000 tons in

1770 the output rose to 10,080,000 in 1800, and
15,635,000 in 1816. The Stockton and Darlington

railway, opened in 1825, was the first public railway for

the conveyance of coal and other minerals, and in the

course of a few years many other railways were opened
up and down the country. With the introduction of

steam and railways there commenced a new era in the

coal and other trades. In 1837 it is estimated that the

production of coal in the United Kingdom amounted
to 23,000,000 tons, and in 1850, 42,000,000 tons. From
1855 accurate Government statistics are available as

to the coal production in this country, and the figures

given prior to this date must only be taken as approxi-

mate. The table given on page 125 gives the total

output and amount of coal exported for each year since

1855, and the wonderful expansion in the coal industry

can easily be seen.
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COAL PRODUCTION AND CONSUMPTION OF

THE WORLD '

Coal, in more or less large quantities, has been proved

in almost every part of the globe, and the countries in

which it is mined increase in number every year. Many
of these, however, at the present time only produce

small quantities, though the production of the entire

world has now reached a high figure. It is difficult to

obtain any accurate figures relating to the production

of countries other than the United Kingdom for more
than fifty years back, but as it is during this period

that coal-mining has developed so wonderfully, it is

hardly necessary to go back to an earlier date when
considering the subject from a commercial standpoint.

The tremendous expansion of the industry in several

countries will be readily understood when it is borne

in mind that in 1860 the total world's production was
approximately 134,000,000 tons, of which 60 per cent,

was raised by the United Kingdom alone. In 1875

the production had more than doubled itself, being

nearly 278,000,000 tons. At that time the five chief

coal-producing countries, in order of output, were—

Country.
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958,000,000 tons, the United States being at the

head with an output of nearly 485,000,000, or 50 per

cent, of the total ; the United Kingdom 229,780,000,

or 24 per cent. ; Germany 205,000,000, or 20 per cent.
;

France 20,000,000, or 1\ per cent. ; Belgium

18,220,000, or 2 per cent. Nine other countries produced

a million tons or over. It will be seen that the world's

output was nearly ten times greater in 1919 than in

1860, and nearly five times greater as compared with

1875. Comparing the respective outputs of the five

principal countries for 1875 and 1919 it appears that

the United States has increased its output over ten

times, whereas the United Kingdom has not doubled

its output. Germany has increased hers five times,

whilst France and Belgium very little, comparatively

speaking. The following table shows the production

in millions of tons from these countries for the last five

available years

—

Yrs.
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of premier coal-producing country of the world, and
the output at the present time exceeds that of this

country by about 1 10 per cent.

A few figures with reference to the production in

British Colonies and Possessions are of interest if only

to show the increase that has taken place in the last

twenty-five years.

The following table shows the output of coal in the

principal parts of the British Empire, from 1915 to

1919, in millions of tons

—

Yrs.
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In comparing these figures with one another, and with

the outputs of the respective countries, it must be
remembered that there are included in the table all

persons engaged underground in the working and
winning of the coal, and those engaged on the surface

in cleaning and sorting, and other duties connected

with a mine. The output per person employed works
out in the five chief countries as follows (1919)

—

United States 700 tons.

United Kingdom .... . 201 „

Germany 195 „

France 180 „

Belgium 154 „

The reason for the great difference in the production

per person employed is accounted for by the fact that

the majority of the mines in the United States

are of moderate thickness, free from dirt, lie close to

the surface, and are easily worked ; whereas in the other

countries the thickest and cleanest mines in many
districts are practically exhausted, and the output is

obtained from thin and inferior mines, often lying at a
great depth. Naturally the output per man from a
thin mine is less than that from one of a reasonable

thickness, and this is further reduced if the mine lies at

a considerable depth, as the difficulties are greater, and
a very large number of men are required to keep the

workings in proper order. The figures for the European
countries are also adversely affected by the compulsory
restriction of working hours underground. A consider-

able decrease in the yearly output per person employed
has taken place in the United Kingdom for some years,

dropping from 314 tons in 1886 to 257 tons in 1910,

252 tons in 1914, and 201 tons in 1919. The year 1919^

was the first in which the Seven Hours Act applied,

and there were also several strikes and stoppages in
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different districts, but taking everything into considera-

tion, it appears that the increase in the number of

persons employed is more rapid than the increase in

the quantity of coal produced.

The output of coal can be considered from yet another

point, namely, per head of population, and under this

heading the United Kingdom beats every other country,

as will be seen from the table below

—

Country.
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almost equal to that of all the other countries in the

table combined.

Another means of comparison worthy of notice is

that based on the population of the countries under

consideration. The United States again heads the list

with a consumption of 4-75 tons per head, the United

Kingdom comes next with 4 -

52, followed by Belgium
with 3-14, Germany 2-11, and France 1-35. The two
last-named show very low figures compared with the

others, but these may be accounted for owing to the

large amount of peat, wood, and lignite that is used for

domestic and other purposes.

Whilst considering the question of consumption, it is

of interest to note that more than one-quarter of the

home consumption of this country is used by the three

great industries : iron-making, gas-producing, and rail-

ways. 20,500,000 tons of coal are consumed in the

production of pig iron ; 15,000,000 tons in gas-making
;

and 12,500,000 tons for locomotive purposes, or a total

of 48,000,000 tons out of 181,000,000.
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Production and Exports of Coal of the

United Kingdom

Year.
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The Average Price of Coal at the Pit ;

for Export, and Average Price in

the London Market from 1886



INDEX
Aerial Ropeways, 77
Ammonium Sulphate, 73
Annual consumption of eoal,

112
Anthracite, 7

, deposits in U.S.A., 99
Ashley, Lord, 43
Australia, Coal-fields of, 98
Austria-Hungary ,, ,, , 100
Auxiliary haulage, 45

Banking arrangements, 59
Bar coal-cutter, 38
Barnsley Bed, 89
Barriers, 110
Baum coal-washer, 69
Beehive coke-oven, 72
Bell-pits, 20
Belgium, Coal-fields of, 101

Belt and chain, 43
Benzol, 73
Bituminous coal, 5

Blackett Conveyor, 41

Blast-furnace, 21

Boring for coal, 8
Briquettes, 81—— , shape of, 82

, machine for making, 83
Brown coal, 5

Burning of coal prohibited, 20
By-products, 73

Caking coal, 5

Canada, Coal-fields of, 97
Cannel, 6
Capacity of tubs, 43
Carboniferous system, 90
Chain coal-cutter, 38
China, Coal-fields of, 101

Circular shafts, 11

Classification of coal, 3
Coal-cutting machines, 34

Coal-face conveyors, 40'

Coal-gas, 21

Coal resources of the United!

Kingdom, 103
of other countries, 106

Coal shipping, chief ports, 84

Coke, preparation of, 71, 114
Concealed coal-fields, 104

Conveyor screens, 64

Darby, Abraham, 21, 71

Davis-Calyx system of

boring, 9
Day-eye, 19

Diamond boring, 9—— coal-cutter, 36
Direction of long-wall face,.

28
Direct-rope haulage, 46
Disc coal-cutters, 36
Dowling, Mr. D. B. 109,

Drop-shaft sinking, 17

Dud-Dudley, 71

Duration of our coal supplies,

105

Electric winding-engine, 55
Elliott eoal-washer, 67
Elswick Colliery, 115
Employment of women under-

ground, 41
Endless-chain haulage, 47

rope haulage, 47

Felspar washer, 69
Formation of coal, 1

France, Coal-fields of, 100
Freemen of Newcastle, 17

Geological maps, 8
Germany, Coal-fields of, 100-

Gibb conveyor, 41

127



128 INDEX

Handcock anti-breakage
appliance, 87

Haniel and Lueg system of
sinking, 17 *

Hartley disaster, 10, 53
Hauling engines, 47
Headgears, 56
Heading machines, 35
High temperature of

workings. 30
Horse-gin, 52

India, Coal-fields of, 97
Ireland, ,, 95
Iron pyrites, 3

Japan, Coal-fields of, 101
Jeffrey heading machine, 40
Jigger washers, 68
Jigging Screens, 61

Jigs, 49

Kent coal-field, 94
Kind-Chaudron system of

sinking, 16

Lancashire coal-field, 92
Lewis-Hunter coal crane,

86
Lignite, 5
Little Hardy coal-cutter, 35
Loading arrangements for

ships; 86
Longwall advancing, 26

retreating, 29

Machine mining, 34
Main-and-tail haulage, 46
Marcus Conveyor, 64
Maximum depth of working, 30
Menzies Michael, 32
Midland coal-field, 92
Monasteries and mining,

19, 115

Newcomen engine, 21

Newbiggin Colliery, 18

New Zealand, Coal-fields of, 98
Non-caking coal, 5

Northern coal-field, 90
North Staffordshire coal-field,

94

Output from individual

coalfields, 95
per head of population,

123
per person employed, 122

Oval shafts, 11

Oxley, Joseph, 53

Pease and Partners, 74
Peat, 4
Pendleton Collieries, 30
Percussive boring, 8

coal-cutters, 34
Pernolet oven, 73
Persons employed at mines,

121

Petrol locomotive, 50
Picking belts, 62
Pilkington Colliery, 18
Pillar-and-stall working, 25
Poetsch system of sinking, 17
Position of shafts, 10
Power production at collieries,

113
Produits Colliery, 30
Prohibition of export of coal

116
Puncher machines, 35

Quantity of coal consumed,
123

Radial-axe coal-cutter, 35
Ramsay, Sir William, 107,

112
Rectangular shafts, 11
Retort coke-ovens, 73
Roman occupation, 19
Roof supports, 27
Rotary boring, 9

coal-cutters, 34



INDEX 129

Royal Commission on coal
supplies, 30, 103, 108

Russia, Coal-fields of, 100

Savary, Thomas, 21
Scotland, Coal-fields of, 94
Screening plant, 61
Sea-coal, 19
Shaft-sinking, 12
Simon Carve's coke-oven, 74
Single and double stall

working, 29
Sinking pumps, 14
Siskol coal-cutter, 35
Size of winding shaft, 11

South African War Tax, 117
Africa, Coal-fields of, 98
America, ,, 102
Staffordshire „ 92
Wales, ,, 92
Staffordshire Mines

Drainage, 111
Square work, 29
Stockton and Darlington
Railway, 118

Strait working, 25

Taxes on coal, 116
Taylor, Mr. S. A., 109
Thickness of seams, 89
Thin seams, 31

Tipplers, 59

Trepans, 16
Trial-headings, 8
Trough-washer, 67
Tramways in mines, 43
Tubbing, cast-iron, 14

Tubs, 43
Turbine pumps, 14

Undercutting by hand, 27
machine, 32

Underground haulage, 45
locomotives, 49

United Kingdom, Coal-fields

of, 90
States, Coal-fields of, 99

Varieties of coal, 31
Visor, The, 55

Washing of coal, 66
Water barrels, 14

Watkin, Sir Edward, 94
Watt steam-engine, 21, 53
Whole working, 25
Williams, Mr. R. Price, 106
Winding drum, 55

engines, 53
ropes, 58

World's production of

coal, 119
Wylam Railway, 118

Printed by Sir Isaac Pitman & Sons, Ltd.. Bath, England
X—C457)





D^^HDiHUByjsjyBinBiii^iiiBni^in^iii^^iiisHiii^nisiii^iiiisniiaiiiBni^niB
^liiaiii!snii!^ira^iiii^i]]iisHiii^™siNi^!iii^iii[^i:H=itiii^iiii^iiiisiiiii^iiii^(msiiiiisiNii^ii!ig^

Miss

AN ABRIDGED LIST OF THE Si

COMMERCIAL HANDBOOKS
OF

[flip

SIR ISAAC PITMAN & SONS, LTD.
iHiA^i^j^jjpiiHiaiuiainBDiHHi^ii^Hi^iu^iiiaiuviiii^fli^iiniatHpiiii^iiiHiiii^

LONDON : PAEKEE STREET, KINGSWAY, W.C.2.
BATH : Phonetic Institute. MELBOURNE : The Rialto, Collins St
NEW YORK; 2 West 46th St. TORONTO: 70 Bond Street.

The prices contained in this Catalogue apply only to the
British Isles, and are subject to alteration without notice.

TERMS—
Cash must be sent with the order, and must include an approximate amount for the
postage. When a remittance is in excess of the sunt required, the surplus will be returned.

Sums under 6d. can be sent in stamps. For sums of 6d. and upwards Postal Orders or Money
Orders are preferred to stamps, and should be crossed and made payable to

Sir Isaac Pitman & Sons, Ltd.
Remittances from abroad should be by means of International Money Orders in Foreign
Countries, and by British Postal Orders within the British Overseas Dominions. Colonial

Postal Orders are not negotiable in England. Foreign stamps cannot be accepted.

ARITHMETIC
FIRST STEPS IN COMMERCIAL ARITHMETIC. By Arthur E. Williams, M.A.,

B.Sc. In crown 8vo, limp cloth, 8o pp. . Net 1/6
THE ELEMENTS OF COMMERCIAL ARITHMETIC. By Thomas Brown. In

crown 8vo , cloth, 140 pp Net 2/6
BUSINESS ARITHMETIC. Fart L In crown 8vo, cloth, 120 pp. 1/6 net Answers 1/3
BUSINESS ARITHMETIC. Part H. In crown 8vo, cloth, 144 pp. 1/9. Answers 1/-
COMPLETE COMMERCIAL ARITHMETIC. Contains Parts I and II above mentioned.

In crown 8vo, cloth, 264 pp. 8/-. Answers L/8
SMALLER COMMERCIAL ARITHMETIC. By C W. Crook, B.A., B.Sc. In

crown 8vo, { cloth . . 2/- net Answers Net 1/6
FIRST STEPS IN WORKSHOP ARITHMETIC. By H. P. Green. In crown 8vo,

limp cloth, about 80 pp. . . . . „ . . . Net 1/6
COMPLETE MERCANTILE ARITHMETIC. With Elementary Mensuration. By

H. P. Green, F.C.Sp.T. In crown 8vo, cloth gilt, with Key, 646 pp. . Net 6/-
Complete book without Key, 600 pp., 5/6 net. Key separately, 1/3 net. Also in
threeparts. Parti, 300pp., 4/-net. Part II, 208 pp., 2/6 net. Part III, 100 pp.
If- net.

THE PRINCIPLES AND PRACTICE OF COMMERCIAL ARITHMETIC. By P. W.
Norris, M.A., B.Sc. In demy 8vo, cloth, 452 pp Net 7/6

COUNTING HOUSE MATHEMATICS. By H. W. Porritt and W. Nicexin, A.S.A.A.
In crown 8vo, cloth, 120 pp. Net 2/-

ARITHMETIC AND BOOK-KEEPING. By Thos. Brown, F.S.S., and Vincent E.
Coixinge, A.C.I.S. In two parts. Each in crown 8vo, cloth. Part 1, 124 pp,
2/6 net. Part 2, 115 pp. Net 1/3

LOGARITHMS FOR BUSINESS PURPOSES. By H. W. Porritt and W. Nicklin,
A.S.A.A. In crown 8vo, limp cloth ....... Net fid.

RAPID METHODS IN ARITHMETIC. By John Johnston. Revised and Edited by
G. K. Bucknall, A.C.I.S. (Hons.). New and Enlarged Edition. In foolscap
8vo, cloth, 96 pp. Net U-

EXERCISES ON RAPID METHODS IN ARITHMETIC. By John Johnston. In
foolscap 8vo, cloth Net 1/-

METHOD IN ARITHMETIC. A guide to the teaching of Arithmetic. By G. R.
Purdie, B.A. In crown 8vo, cloth, 87 pp. Net 2/-

1

w—12



THE METRIC AND BRITISH SYSTEM OF WEIGHTS, MEASURES, AND UUlfl »os.
By Dr. F. Mollwo Perkin. In 8vo, with numerous illustrations . . Net 8/6

ARITHMETIC OF ALTERNATING CURRENTS. By E. H. Crapper, M.I.E.E.
In crown 8vo, illustrated . . Net 4/6

ARITHMETIC OF ELECTRICAL ENGINEERING. For Technical Students. In
crown 8vo, illustrated Net 3/6

THE SLIDE RULE. A Practical Manual. Illustrated . . . Net 3/6

BOOK-KEEPING AND ACCOUNTANCY
FIRST STEPS IN BOOK-KEEPING. By W. A. Hatohard, A.C.P., F.B.T. In

crown 8vo, limp cloth, 8o pp Net 1/6
PRIMER OF BOOK-KEEPING. Thoroughly prepares the student for the study of

more elaborate treatises. In crown 8vo, cloth, 144 pp: . 2/- Answers, Net 1/6
EASY EXERCISES FOR PRIMER OF BOOK-KEEPING. In crown 8vo, 48 pp. . fld.

BOOK-KEEPING FOR BEGINNERS. A first course in the art of up-to-date Book-
keeping. With Answers to the Exercises. By W. E. Hooper, A.C.I.S. In
crown 8vo, cloth, 148 pp. Net 3/6

THE ELEMENTS OF BOOK-KEEPING. By W. O. Buxton, A.C.A. (Hons.). In
crown 8vo, Duxeen 157 pp. ......... Net 2/6

BOOK-KEEPING AND COMMERCIAL PRACTICE. By H. H. Smith, F.C.T.,
F.IncS.T. In crown 8vo, cloth, 152 pp 1/9

BOOK-KEEPING SIMPLIFIED. Thoroughly revised edition. By W. O. Buxton,
A.C.A. (Hons.). In crown 8vo, cloth, 304 pp. . . 3/6. Answers, Net 3/-

ADVANCED BOOK-KEEPING. In crown 8vo, cloth, 187 pp. 3/6 net. Answers. Net 2/6
HIGHER BOOK-KEEPING AND ACCOUNTS. By H. W. Porritt and W. Nickxin,

A.S.A.A. In crown 8vo, cloth, 304 pp., with many up-to-date forms and
facsimile documents . ......... Net 5/-

FULL COURSE IN BOOK-KEEPING. By H. W. Porritt and W. Nicklin, A.S.A.A.
In crown 8vo, cloth gilt, 540 pp. ........ Net 5/-

COMPLETE BOOK-KEEPING. A thoroughly comprehensive text-book, dealing with
all departments of the subject. In crown 8vo, cloth, 424 pp. 6/8 Answers, Net 4/-

ADVANCED ACCOUNTS. A Practical Manual for the Advanced Student and Teacher.
Edited by Roger N. Carter, M.Com., F.C.A. In demy 8vo, cloth gilt, 988 pp
with many forms and facsimile documents ...... Net 7/6

DICTIONARY OF BOOK-KEEPING. A Practical Guide and Book of Reference for
Teachers, Students and Practitioners. By R. J. Porters. In demy 8vo, cloth
gilt, with facsimiles, 780 pp. Net 7/6

BOOK-KEEPING FOR RETATLERS. By H. W. Porritt and W. Nickxin, A.S.A.A.
In crown 8vo, cloth, 124 pp. . . Net 2/6

ADDITIONAL EXERCISES IN BOOK-KEEPING, Nos. I and EL New Editions.
In crown 8vo, 56 pp. No. 1, 8d. net. No. 2, 9d. net . Answers, each, Net 6d.

BOOK-KEEPING TEST CARDS. Elem. and Inter. Per set . . . . Net 2/-
BUSESESS BOOK-KEEPING. By LRoutley. In crown 8vo, cloth, 360 pp. Net 3/6
EXAMINATION NOTES ON BOOK-KEEPING AND ACCOUNTANCY. By f. Blake

Harrold, A.C.I .S., F.C.R.A. Cloth, 6J in. by 3i in., §6 pp. . . Net 2/6
HOTEL BOOK-KEEPING. With illustrative forms and exercises. In crown 8vo,

cloth, 72 pp Net 8/6
BOOK-KEEPING AND ACCOUNTANCY PROBLEMS. By G. Johnson, F.C.I.S.

In crown 8vo, cloth gilt, 112 pp. . . Net 3/6
COMBINED MANUSCRIPT BOOK FOR BOOK-KEEPING. In crown 4to, stiff paper

wrapper, 144 pp. 1/8
IDEAL MANUSCRIPT BOOKS FOR BOOK-KEEPING. Large post 4 to. Cash Book;

Purchases Book ; Sales Book and Journal : Ledger .... Each 76\
AVON EXERCISE BOOKS FOR BOOK-KEEPING. Foolscap folio. ...

Journal, 81 ; Cash Book, 8d. ; Ledger 17-
EXAMLNATTON NOTES ON MUNICIPAL ACCOUNTANCY. By W. G. Davis,

A.S.A.A. Size 6i in. bv 3iin-, cloth, 56 PP- Net 2/-
BALANCE SHEETS : HOW TO READ AND UNDERSTAND THEM. By Philip

Tovey, F.C.I.S. In foolscap 8vo, cloth, 85 pp., with 26 inset Balance Sheets Net 2/8
HOW TO BECOME A QUALIFIED ACCOUNTANT. By R. A. Witty, A.S.A.A.

Second Edition. In crown 8vo, cloth, 120 pp. . ... Net 3/6
ACCOUNTANCY. By F. W. Pixley, F.C.A., Barrisler-ai-Laa. In demy 8vo, cloth,

318 pp Net 7/6
ACCOUNTING. ByS. S. Dawson, M.Com., F.C.A., and R. C. de Zouche, F.C.A.

In demy 8vo, 280 pp., cloth, Net 10/6
BOOK-KEEPING TEACHERS' MANUAL. By C. H. Kirtoh, A.C.I.S., F.IncS.T.

In demy 8vo, cloth gilt, 230 pp. Net 7/6
KQXES OF LESSONS ON BOOK-KEEPING. By J. Routlky. In crown 8vo, 133 pp.

Net 376



iUDITTNG, ACCOUNTING AND BANKING. By Frank Dowt.br, A.C.A., and E.
Mardinor Harris, A.l.B. In demy 8vo, cloth gilt, 328 pp. . . . Net 7/6

PRINCIPLES OF BOOK-KEEPING EXPLAINED. By I. H. Humphrys. In crown
8vo, cloth, 120 pp. Net 2/6

MANUFACTURING BOOK-KEEPING AND COSTS. By G. Johnson, F.C.I.S. In
demy 8vo, cloth gilt, 1 20 pp. ........ Net 5/-

PRACTICAL BOOK-KEEPING. By the same Author. In crown 8vo, cloth, 420 pp.
Net 67-

DEPRECIATTON AND WASTING ASSETS, and their Treatment in Computing Annual
Profit and Loss. By P. D. Leake, F.C.A. In demy 8vo, cloth gilt, 223 pp. Net 15/-

IHE PRINCIPLES OF AUDITING. By F. R. M. De Paola, O.B.E., F.C.A. In
demy 8vo, cloth gilt, 224 pp. Net 7/6

COST ACCOUNTS IN PRINCIPLE AND PRACTICE. By A. Clifford Ridgway,
F.C.A. In demy 8vo, cloth gilt, 120 pp. ...... Net 6/-

30LD DONE ACCOUNTS AND COSTING. A Practical Manual for Officials,

Accountants, Book-keepers, Etc. By G. W. Tait. In demy 6vo, cloth gilt,

93 PP Net «-
COMPANY ACCOUNTS. A complete, practical Manual tor the use of officials in

Limited Companies and advanced students. By Arthur Coles, F.C.I.S. In
demy 8vo, cloth gilt, 356 pp. Second Edition Net 7/6

MANUAL OF COST ACCOUNTS. By H. Julius Lunt. In demy 8vo, cloth, 124 pp.
Net 6/-

rHE ACCOUNTS OF EXECUTORS, ADMINISTRATORS AND TRUSTEES. By
William B. Phillips, A.C.A. (Hons. Inter, and Final), A.C.I.S. In demy Svo,

cloth gilt, 152 pp . . . Net 61-
BALLWAY ACCOUNTS AND FINANCE. The Railway Companies (Accounts and

Returns) Act, 1911. By Allen E. Newhook, A.K.C. In demy 8vo, cloth gilt,

148 pp -. . . .Net SI-
TEE PERSONAL ACCOUNT BOOK. By W. G. Dowsley, B.A. Size, 15J in. by

. gi in., half leather, 106 pp., with interleaved blotting paper l . . .Net 10/6
SHOPKEEPERS' ACCOUNTS SIMPLIFIED. By C. D. Cornell. In crown 8vr>,

70 pp. ... . Net 2/-
THE "EFFICIENT " CHECK FIGURE SYSTEM. By; H. O. Horton. In demy

8vo, 22 pp Net 1/-

BUSINESS TRAINING, COPY BOOKS, ETC.
COMMERCIAL READER (Junior Book). Our Food Supplies. By F. W. Chambers.

With over 70 illustrations, 240 pp. , jje^ g/_
COMMERCIAL READER (Intermediate Book). Our Manufacturing Industries. In

crown 8vo, cloth, 240 pp. Over 150 illustrations ..... -Net 3/6
COMMERCIAL READER (Senior Book). An introduction to Modern Commerce.

Contains over 160 black and white illustrations. In crown 8vo, cloth, 272 pp Net tyft
OFFICE ROUTINE FOR BOYS AND GIRLS. In three stages. Each in crown 8vo

64 pp. 1st Stage, 84, 2nd and 3rd Stages Each 1/-
PJBST STEPS LN BUSINESS TRAINING. By V. E. Collinoe, A.C.I.S. In crown

8vo, limp cloth, 80 pp. ........ JJet 1/B
COUNTING-HOUSE ROUTINE. 1st Year's Coarse. By Vincent E. Collinoe

A.C.I.S. In crown 8vo, i cloth, with illustrations, maps, and facsimile'
commercial forms, 162pp. ........ Wet 1/n

COUNTING-HOUSE ROUTINE. 2nd Year's Course. By Vincent E. Collinoe,
A.C.I.S. In crown 8vo, i cloth, with illustrations,maps and facsimile commercial

hforms, 188 pp. K«t o/R
PRINCIPLES OF BUSINESS. By James Stephenson, 1ILA., M.Com., B.Sc.

Part 1. In crown 8vo, cloth, 217 pp. ...... Net 8/-
Part 2. In crown 8vo, cloth, 320 pp. .... Wa* o/a

iBANUAL OF BUSINESS TRAINING. Contains 66 maps and facsimiles. Eighth
Edition, thoroughly revised and considerably enlarged. In crown 8vo, cloth,
302 pp. ...... ...... Net K/

THE PRINCIPLES AND PRACTICE OF COMMERCE. By James Stephenson, M.a"
MXom., B.SC. In demy 8vo, cloth gilt, 648 pp., with many illustrations!
diagrams, etc

jg6j o/a
COMMERCIAL PRACTICE. By Alfred Schofield. In crown 8vo, cloth,

296 pp. Net 4/-
IHE THEORY AND PRACTICE OF COMMERCE. Being a Complete Guide to

Iletnods and Machinery of Business. Edited by F. Heelis, F.C.I.S., Assisted
by Specialist Contributors. In demy 8vo, cloth gilt, 620 pp., with many facsimile
forms. 7/6 Net. Also in 2 vols., each Net 3/R

BOW TO TEACH BUSINESS TRAINING. By F. Heelis, F.C.I.S. In crown 8vo,
160 pp. .... Net g/6

3



MODERN BUSINESS AND ITS METHODS. By W. Campbell, Chattered Secretary,
Part I. Net, 3/6. Part II. Net, 3/6. Complete . . . .Net

A COURSE IN BUSINESS TRAINING. By G. K. Bocknall, A.C.I.S. In crown
8VQ , IQ2 pp. . ...........

ROUTINE OF COMMERCE. By A. Schofield. In demy 8vo, cloth, 170 pp. Net
ELEMENTS OF COMMERCE. By F. Heywoob, A.C.I.S. In demy Svo, cloth,

150 pp Net
FACSIMILE COMMERCIAL FORMS. New, Revised, and Enlarged Edition. Thirty-

five separate forma in envelope Net
Forms separately, per doz. . . Net

EXERCISE BOOK OF FACSIMILE COMMERCIAL FORMS. In large post 4to, 32 pp.
FACSIMILE COMPANY FORMS. Thirty-four separate forms in envelope . Net

Forms separately, per doz. . . . . . . . Net
" NEW ERA " BUSINESS COPY BOOKS. By F. Heelis, F.C.I.S. Civil Service

Style. In three books, Junior, Intermediate, and Senior. Each in stoat paper
covers, large post 4to. 32 pp. ........ Net

BUSINESS TRAINING EXERCISE BOOK. Fait L By James E. Sladen, M.A.
(Oxon.) , F.I.S.A. In large post 4to, 64 pp. ...... Net

OFFICE ROUTINE COPY BOOKS, No. 1, No. 2, and No. 3. Each in large post 4to,

24 pp ... Net
COMMERCIAL HANDWRITING AND CORRESPONDENCE. In foolscap 4to,

quarter cloth, 80 pp. .......... Net
BUSINESS HANDWRITING. Seventh Edition, Revised. In crown 8vo, cloth,

84 PP Net
HOW TO WRITE A GOOD HAND. By B. T. B. Hollihgs. In crown Svo, oblong,

56 pp. . .
'.

. . Net
HANDBOOK FOR COMMERCIAL TEACHERS. By Fred Hall, M.A., B.Com.,

F.C.I.S., etc. In crown 8V0, cloth gilt, 200 pp. ..... Net
THE BUSINESS GIRL'S HANDBOOK By C. Chisholm, M.A., and D. W. Walton.

Foreword by Sarah Bernhardt. In crown 8vo, cloth, 176 pp. . . Net
THE BOY'S BOOK OF BUSINESS. By the same Authors. Foreword by Lieut .-

Gen. Sir R. S. S. Baden-Powell. In crown 8vo, cloth, 176 pp. . . Net
BUSINESS METHODS AND SECRETARIAL WORK FOR GIRLS AND WOMEN.

By Helen Reynard, M.A. In crown 8vo, cloth, 96 pp. ... Net
THE JUNIOR WOMAN SECRETARY. By Annie e. Davis, F.Inc.S.T. In

crown 8vo, cloth, 100 pp., with illustrations . .... Net
THE JUNIOR CORPORATION CLERK. By J. B. Carrington, F.S.A.A. In

crown 8vo, cloth gilt, with illustrations, 136 pp. ..... Net
POPULAR GUIDE TO JOURNALISM. By A. Kingston. 4th Edition. In crown

8vo, cloth, 124 pp Hot
PRACTICAL JOURNALISM AND NEWSPAPER LAW. By A. Baker, M.J.I., and

E. A. Cope. In crown Svo, cloth, 180 pp Net

CIVIL SERVICE
THE CIVIL SERVANT AND HIS PROFESSION. In crown Svo, cloth, 1 20 pp. . Net
CIVIL SERVICE GUIDE. Bv A. J. Lawford Jones. In crown 8vo, 129 pp. Net
DIGESTING RETURNS INTO SUMMARIES. By A. J. Lawtord Jones, of

H.M. Civil Service. In crown 8vo, cloth, 84 pp. ..... Net
COPYING MANUSCRIPT, ORTHOGRAPHY, HANDWRITING, etc. By the same

Author. Actual Examination Papers only. In foolscap folio, 48 pp. . Net
CIVIL SERVICE HANDWRITING GUIDE AND COPY BOOK. By H. T. Jessop,

B.Sc. In crown 410, 32 pp jjet
CIVIL SERVICE AND COMMERCIAL COPYING FORMS. In crown 8vo, 40 pp. Net
RULED FORMS FOR USE WITH THE ABOVE. Books I and LL Each foolscap

folio, 40 pp. ...........
CIVIL SERVICE AND COMMERCIAL LONG AND CROSS TOTS. Two Series, each

in crown 8vo, 48 pp. ......... Net
CIVIL SERVICE ARITHMETIC TESTS. By P. J. Varley-Tipton. In crown 8vo,

cloth, 102 pp. . .^ wet

CIVIL SERVICE ESSAY WRITING. By W. J. Addis, M.A. In crown 8vo, limp
cloth, 108 pp . Uet

CIVIL SERVICE PRACTICE IN PRECIS WRITING. Edited by Arthub Reynolds,
M.A. (Oxon.). In crown 8vo , J cloth, 240 pp. . . . Me

f

ELEMENTARY PRECIS WRITING. By Walter Shawcross, B.A. In crown 8vo
cloth, 80 pp. . .

-

Nej
GUIDE TO INDEXING AND PRECIS WRITING. By W. J. Weston, M.A., B.Sc.

(Lond.), and E. Bowker. In crown 8vo, cloth, no pp. . . . v6t
INDEXING AND PRECIS WRITING. By A. J. Lawtord Jones. In crown Svo

cloth, 144 PP ^ . . . -Net
EXERCISES AND ANSWERS IN INDEXING AND PRECIS WRITING. By W. J.

Weston, M.A., B.Sc. (Lond.). In crown Svo, cloth, 144 pp. . . . Net



ENGLISH AND COMMERCIAL CORRESPONDENCE
ENGLISH FOR COMMERCIAL STUDENTS. By H. W. Houghton. In down 8vo,

doth, 148 pp Net 2/6
FIRST STEPS IN COMMERCIAL ENGLISH. By W. J. Weston, M.A., B.Sc. (Load.).

In crown 8vo, limp cloth, 80 pp. ........ Net 1/6
FIRST STEPS IN BUSINESS LETTER WRITING. By Feed Hals, M.A., B.Com.,

F.C.I.S., etc. In crown 8vo, limp cloth, 80 pp Net 1/6
GUIDE TO COMMERCIAL CORRESPONDENCE AND BUSINESS COMPOSITION.

By W. J. Weston, M.A., B.Sc. (Lond.). In crown 8vo, cloth, 156 pp.,with many
facsimile commercial documents......... 2/6

MANUAL OF COMMERCIAL ENGLISH, By Walter Shawcross, B.A. Including
Composition and Precis Writing. In crown 8vo, cloth gilt, 234 pp. . . Net 3/6

HOW TO TEACH COMMERCIAL ENGLISH. By Walter Shawcross, B.A. In
crown 8vo, cloth gilt, 160 pp. ........ Net 3/6

COMMERCIAL CORRESPONDENCE AND COMMERCIAL ENGLISH. In crown 8vo,
cloth, 272 pp 3/6

SHE CORRESPONDENCE OF COMMERCE. By A. Risdon Palmer, B.Sc, B.A.
In demy 8vo, cloth, rsopp. ......... Net 6/-

PRLNCIPLES AND PRACTICE OF COMMERCIAL CORRESPONDENCE. By J.
Stephenson, M.A. , M.Com., B.Sc In demy 8vo, 320 pp. . Net 7/6

ENGLISH MERCANTILE CORRESPONDENCE. In crown 8vo, cloth gilt, 260 pp. Net 3/6
FIRST STEPS IN BUSINESS COMPOSITION. Edited by R. W. Holland, M.A.,

M.Sc, LL.D. In crown 8vo, limp cloth, 80 pp Net 1/6
ENGLISH COMPOSITION AND CORRESPONDENCE. By J. F. Davis, D.Lit., M.A.,

LL.B. (Lond.). In crown 8vo, cloth, 118 pp. Net 2/6

A GUIDE TO ENGLISH COMPOSITION. By the Rev. J. H. Bacon. 112 pp. Duxeen
Net 2/-

ENGLISH GRAMMAR. New Edition, Revised and Enlarged by CD. Punchard,
B.A. (Lond.). In crown 8vo, cloth, 142 pp. ...... Net 2/-

ENGLISH GRAMMAR AND COMPOSITION. By W. J. Weston, M.A., B.Sc.
i' (Lond.). In crown 8vo, cloth, 320 pp. ....... Net 5/-
i ENGLISH PROSE COMPOSITION. By W. J. Weston, M.A., B.Sc In crown 8vo,

cloth, 224 pp. Net 3/6
SELF-HELP EXERCISES IN ENGLISH (Reform Method). In crown 8vo, limp

cloth, 80 pp Net 1/3
NOTES OF LESSONS ON ENGLISH. In crown 8vo, cloth, 208 pp. . . Net 3/6
PUNCTUATION AS A MEANS OF EXPRESSION. By A. E. Lovell, M.A. In

crown 8vo, cloth, 80 pp. Net JJ-
PRECIS WRITING \ ,s c c,™™™ nae. .\

ESSAY WRITDIG / «"* <-JTIL !>ERT,CE
> PaSe *>

STUDIES IN ELOCUTION. By E. M. Corbodld (Mrs. Mark Robinson). With over

100 selections for Reciters and Readers. In crown 8vo, cloth gilt, 270 pp Net 3/6
POCKET DICTIONARY. Royal 32mo, 5 in. by 3 in., cloth gilt, 362 pp. . . Net 21-

C0MMB1RCIAL DICTIONARY. In foolscap 8vo, paper boards, 192 pp. . . Nat 21-

COMMERCIAL GEOGRAPHY AND HISTORY
(TEST STEPS IN COMMERCIAL GEOGRAPHY. By James Stephenson, M.A.,

B.Com. There are 16 maps and diagrams included. In crown 8vo, limp cloth,

80 pp Net 1/6
THE WORLD AND ITS COMMERCE. In crown 8vo, cloth, 128 pp., with 34 maps .

_ Net 2/6
THE ELEMENTS OF COMMERCIAL GEOGRAPHY. By C. H. Grant, M.Sc,

F.R.Met.Soc. In crown 8vo, cloth, 140 pp » . Net 2/B
COMMERCIAL GEOGRAPHY OF THE BRITISH ISLES. In crown 8vo, cloth,

150 pp., with 34 coloured maps and plates, three black and white maps, and
other illustrations . . . Net 2/8

COMMERCIAL GEOGRAPHY OF THE BRITISH EMPIRE ABROAD AND
FOREIGN COUNTRIES. In crown 8vo, cloth, 205 pp., with 35 coloured maps
and plates, n black and white maps, and end-paper maps . . . Net a/

COMMERCIAL GEOGRAPHY OF THE WORLD. In crown 8vo, cloth, 350 pp., with
about 90 maps and plates Uet 4/8

EXAMINATION NOTES ON COMMERCIAL GEOGRAPHY. By W. P. Rotter,
M.Com. Size 6i in. by 3I in., cloth, 120 pp Net &f-

EOONOMIC GEOGRAPHY. (See " Economics " page 6)

>THE ELEMENTS OF COMMERCIAL HISTORY. By Fred Hail, M.A., B.Com.,
F.C.I.S. In crown 8vo, cloth, 164 pp net 2/6
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COMMERCIAL HISTORY. By J. R. V. Marchant, M.A. In crown 8vo, cloth
gilt, 272 pp. Net 5/6

PRINCIPLES OF COMMERCIAL HISTORY. By J. Stephenson, M.A., M.Com.,B.Sc.
Indemy8vo, cloth, 279 pp Net 7/6

ECONOMIC HISTORY. (See " Economics " below.)

ECONOMICS
THE ELEMENTS OF POLITICAL ECONOMY. By H. Hall, B.A. In crown 8vo,

cloth, 140 pp Net ' 2/6
GUIDE TO POLITICAL ECONOMY. By F. H. Spencer, D.Sc., LL.B. In crown 8vo,

cloth gilt, 232 pp Net 3/6

OUTLINES OF THE ECONOMIC HISTORY OF ENGLAND : A Study in Social

Development. By H. O. Meredith, M.A., M.Com. In demy Svo, cloth gilt,

376 pp Set 7/6
ECONOMIC GEOGRAPHY. By John McFarlane, M.A., M.Com. In demy 8vo,

cloth gilt, 568 pp., 18 illustrations Net 10/6
THE HISTORY AND ECONOMICS OF TRANSPORT. By A. W. Kirkaldy, M.A.,

BXitt. (Oxford), M.Com. (Birm.), and A. Dudley Evans. In demy 8vo,

cloth gilt, 37S pp Net 15/-
THE ECONOMICS OF TELEGRAPHS AND TELEPHONES. By John Lee, M.A.

In crown 8vo, cloth gilt, 92 pp. . . . . J . . . Net 2/6
LABOUR, CAPITAL AND FINANCE. By " Spectator " (W. W. Wall, F.J.I.,

F.S.S.). In crown 8vo, cloth, 127 pp. Net 8/6
OUTLINES OF LOCAL GOVERNMENT. By John J. Clarke, M.A., F.S.S. In

crowD 8vo, 161 do., paper boards Net 2/6
OUTLINES OF CENTRAL GOVERNMENT. By the same Author. In crown 8vo,

117 pp. Net 1/6
OUTLINES OF INDUSTRIAL AND SOCIAL ECONOMICS. By the same Author.

In crown 8vo, 108 pp. Net 1/6
THE HOUSING PROBLEM. By J. J. Clarke, M.A., F.S.S. In demy 8vo, cloth.

549 pp Net 21/-
VALUE FOR MONEY By Sir Wm. Schooling, K.B.E. In crown Svo, cloth

160 pp, . Net 2/6
TALKS WITH WORKERS. In crown 8vo, limp cloth Net 2/-
DICTIONARY OF ECONOMIC AND BANKING TERMS. By W. J. Weston, M.A.,

B.Sc., and A. Crew. In crown 8vo, doth, 166 pp. .... Net 5/-

BANKING AND FINANCE
THEELEMENTS OF BANKING. By J. P.Gandy. In crown 8vo, cloth/140 pp. Net 2/6

BANK ORGANIZATION, MANAGEMENT, AND ACCOUNTS. By J. F. Davis, M.A.
D.Lit.) LL.B. (Lond.) In demy 8vo, cloth gilt, 165 pp., with forms . . Net 6/-

HONEY, EXCHANGE,. AND BANKING. In their Practical, Theoretical, and Legal
Aspects. By H. T. Easton, A.I.B. Second Edition, Revised. In demy 8vo,

cloth, 312 pp Net UN-
PRACTICAL BANKING. By J. F. G. Bagshaw. With Chapters on The Principles

ol Currency, by C. F. Hannaford, A.I.B., and Bank Book-keeping, by W. H.
Pearp. In demv 8vo , cloth gilt, about 400 pp. ..... Net 7/6

BANKERS' SECURITIES AGAINST ADVANCES. By Lawrence A. Fogg,
Cert. A.I.B. In demy 8vo, cloth gilt, 123 pp Net 6/-

BANKERS' ADVANCES. By F. R. Stead. Edited by Sir John Paget, K.C. In

demy 8vo, cloth, 144 pp Net 6/~

FOREIGN EXCHANGE, A PRIMER OF. By W. F. Spalding. In crown 8vo.,

cloth,- 108 pp. Net 8/6
FOREIGN EXCHANGE AND FOREIGN BILLS IN THEORY AND IN PRACTICE. By

W. F. Spalding, Cert. A.I.B. In demy 8vo, cloth gilt, 227 pp. . . Net 7/6
EASTERN EXCHANGE. By W. F. Spalding. In demy 8vo, cloth, 375 pp.,

illustrated. Third Edition Net 15/-

FTJNCTIONS OF MONEY, THE. By W. F. Spalding. In demy 8vo, cloth gilt,

179 pp. , Net 7/6

BANKERS' CREDITS AND ALL THAT APPERTAINS TO THEM IN THEIR
PRACTICAL, LEGAL, AND EVERYDAY ASPECTS. By W.F.Spalding. In
demy Svo, doth gilt, 126 pp Net 10/6

TALKS ON BANKING TO BANK CLERKS. By H. E. Evans. In crown Svo,

cloth, 152pp Net 2/6

SIMPLE INTEREST TABLES. By Sir William Schooling, K.B.E. In crown 4to,

cloth gilt, 188 pp. Net 21/-
DICTIONARX OF BANKING. A Complete Encyclopaedia ol Banking Law and

Practice. By W. Thomson and Lloyd Christian. Fourth Edition, Revised and
Enlarged. In crown 4to, half leather gilt, 691 pp. Net 307-

NOTES ON BANKING AND COMMERCIAL LAW. By T. Lloyd Davies. In
Fcap 8vo, 100 pp. . . . ... • Net 31-

TITLE DEEDS, AND THE RUDIMENTS OF REAL PROPERTY LAW. By F. R.

Stead. In crown 8vo cloth, 151 pp. Net 6/-



INSURANCE
THE PRINCIPLES OF INSURANCE. By J. Alfred Eke. In crown Svo, cloth,

160 pp Not 3/6
INSURANCE. By T. E. Young, B.A., F.R.A.S. A complete and practical exposition.

With sections on Workmen's Compensation Insurance, by W. R. Strong, F.I.A.,

and The National Insurance Scheme, by Vyvyan Marr, F.F.A., F.I.A. Third
Edition. Revised and Enlarged. In demy 8vo, cloth gilt, 440 pp. . . Net 10/6

GUIDE TO LIFE ASSURANCE. By S. G. Leigh, F.I.A. In crown 8vo, doth gilt,

192 pp Net 5/-
mSURANCE OFFICE ORGANIZATION, MANAGEMENT, AND ACCOUNTS. By

T. E. Young, B.A., F.R.A.S., and Richard Masters, A.C.A. Second Edition,
Revised. In demy 8vo, cloth gilt, 146 pp Net 6/-

GUIDE TO MARINE INSURANCE. By Henry Keats. In crown 8vo, cloth gilt,

203 pp Net 3/6
THE PRINCIPLES OF MARINE LAW. (See p. 10.)

TALES ON INSURANCE LAW. By J. A. Watson, B.Sc, LL.B. In crown 8vo, cloth,

140 pp. Net 67-

SHIPPINQ
SHIPPING. By A. Hall and F. Heywood. In crown 8vo, cloth, 136 pp. . Net 2/6
SHIPPING OFFICE ORGANIZATION, MANAGEMENT, AND ACCOUNTS. By

Alfred Calvert. In demy 8vo, cloth gilt, 203 pp. .... Net 6/-
THE EXPORTER'S HANDBOOK AND GLOSSARY. By F. M. Dodenky. With

Foreword by W. Eglington. In demy 8vo, cloth gilt, 254 pp. . . Net 8/6
CONSULAR REQUIREMENTS FOR EXPORTERS AND SHIPPERS TO ALL PARTS

OF THE WORLD, By J. S. Nowery. New and Enlarged Edition. In demy 8vo,
cloth, 174 pp. Net 7/6

CASE AND FREIGHT COSTS. The principles of calculation relating to the cost
of, and freight on, sea or commercial cases. By A. W. E. Crosfield. In crown
8vo, cloth, 62 pp. Net 2/-

SECRETARIAL WORK
HOW TO BECOME A PRIVATE SECRETARY. By J. E. McLachlan. In crown

8vo, cloth, 120 pp Net 3/6
COMPANY SECRETARIAL WORK. By E. Martin, F.CI.S. In crown Svo,

cloth, 154 PP Net 2/6
GUIDE TO COMPANY SECRETARIAL WORK. By O. Oldham, A.CI.S. In

crown 8vo, cloth gilt, 256 pp Net 3/6
GUIDE FOR THE COMPANY SECRETARY. By Arthur Coles, F.CI.S. Illus-

trated with 76 facsimile forms. Second Edition, Revised and Enlarged. In
demy 8vo, cloth gilt, 432 pp Net 67-

COHPANY SECRETARY'S VADE MECUM. Edited by P. Tovey, F.CI.S. Pocket
size, cloth, 170 pp Net 3/6

SECRETARY'S HANDBOOK. Edited by Herbert E. Blain. In demy 8vo,
cloth gilt, 168 pp. Net BA-

THE CHAfitMAN'S MANUAL. By Gcrdon Palin, 0/ Gray's Inn, Burristcr-at-Lam,
" and Ernest Martin, F.CI.S. In crown 8vo, cloth gilt, 192 pp. , . Net 5/-

PROSPECTUSES : HOW TO READ AND UNDERSTAND THEM. By Philip
Tovey, F.C.I.S. In demy 8vo, cloth gilt, 109 pp Het 67-

OUTLINES OF TRANSFER PROCEDURE IN CONNECTION WITH STOCKS.
SHARES, AND DEBENTURES OF JOINT STOCK COMPANIES. By F. D.
Head, B.A. (Oxon), of Lincoln's Inn, BarrxsUr-al-Law. In demy 8vo, cloth
gilt, 112 pp. . ... . . . . . Net 3/6

THE TRANSFER OF STOCKS, SHARES, AND OTHER MARKETABLE SECURI-
TIES. By E.D. Head, B.A. In demy 8vo, cloth gilt, 216 pp. . . Net 10/6

DEBENTURES. A Handbook for Limited Company Officials, Investors, and Business
'Men. By F. Shewell Cooper, M.A., Bamster-at- Law. In demy 8vo, cloth
gilt, 152 pp Net 8/-

WHAT IS THE VALUE OF A SHARE ? By D. W. Rossiter. In demy 8vo, limp
cloth, 20 pp. Net 2/8

HOW TO TAKE MINUTES. Edited by E. Martin, F.C.I.S. Second Edition,
Enlarged and Revised. In demy 8vo, cloth, 126 pp. . . . Net 2/fl

DICTIONARY OF SECRETARIAL LAW AND PRACTICE. A comprehensive Ency-
clopaedia of information and direction on all matters connected with the work of
a Company Secretary. Fully illustrated with the necessary forms and documents.
With sections on special branches of Secretarial Work. With contributions by
nearly 40 eminent authorities. Edited by Philip Tovey, F.C.I.S. In one vol.,

half leather gilt, ion pp. Third Edition, Revised and Enlarged , , Net 42/-



INCOME TAX
PRACTICAL INCOME TAX. A Guide to the Preparation of Income Tax Returns.

By W. E. Snelling. In crown 8vo, cloth, 136 rJp. . . Net 3/8
INCOME TAX AND SUPER TAX PRACTICE. By W. E. Snelling. Fourth Edition.

In demy 8vo, cloth gilt. 195 pp Net 12/6
SUPER TAX TABLES. By G. O. Parsons. Demy8vo . . . . Net 1/-
THE " ABACUS " INCOME TAX TABLES. By E. J. Hammond, A.C.T.S., A.L.A.A.

In crown 4to Net 2/-
THE CORPORATION PROFITS TAX. By P. D. Leake. In crown 8vo . . Net 17-
TAXATION ANNUAL. By VV. E. Snelling. In demy Svo. Cloth gilt, 190 pp. Net 10/6

INDUSTRIAL ADMINISTRATION
THE PSYCHOLOGY OF MANAGEMENT. By L. M. Gilbretii. In demy 8vo, cloth,

_ 354 PP Net 7/6
EMPLOYMENT MANAGEMENT. Compiled and Edited by Daniel Bloohfikld.

In demy 8vo, cloth, 507 pp Net 8/6
PROBLEMS OP LABOUR. Compiled and Edited by Daniel Bloomfield. In demy

8vo. cloth, 434 pp Net 8/6
LECTURES ON INDUSTRIAL ADMINISTRATION. Edited by B. Muscio, M.A.

In crown 8vo. cloth, 276 pp. ......... Net 6/-
INDUSTRIAL CONTROL (Applied to Manufacture). By F. M. Lawson, A.M.I.C.E.,

A.M. I.Mech.E. In demy 8vo, cloth, 130 pp Net 8/6
COMMON SENSE AND LABOUR. By S. Ceowther. In crown 8vo, 284 pp.,

cloth . . Net 8/6
CURRENT SOCIAL AND INDUSTRIAL FORCES. Edited by L. D. Edie. In demy

8vo. cloth, 394 pp.' . . Net 12/6
OUTLINES OF INDUSTRIAL ADMINISTRATION. By R. O. Herford, H. T. Hildage

and H. G. Jenkins. In demy 8vo, cloth ...... Net 6/-
MODERN INDUSTRIAL MOVEMENTS. Edited by D. Bloomfield. In demy 8vo,

cloth, 380 pp Net 10/6
MANAGEMENT. By J. Lee. In crown 8vo, cloth Net 6/-

BUSINESS ORGANIZATION AND MANAGEMENT
OFFICE ORGANIZATION AND MANAGEMENT, INCLUDING: SECRETARIAL

WORE. By Lawrence R. Dickseb, M.Com., F.C.A., and H. E. Blain.
Fourth Edition , Revised. In demy 8vo, cloth gilt, 314 pp. . . . Net 7/6

MUNICIPAL OFFICE ORGANIZATION AND MANAGEMENT. Edited by Wj
Bateson, A.C.A., F.S.A.A. In crown 4to, half leather gilt, with 250 forms,
diagrams, etc., 503 pp. Net 25/-

COUNTLNG-HOUSE AND FACTORY ORGANIZATION. By J. Gilmocr Williamson.
In demy 8vo, cloth gilt, 182 pp Net 7/6

SOLICITORS' OFFICE ORGANIZATION, MANAGEMENT, AND ACCOUNTS. By
E. A. Cope and H. W. H. Robins. In demy 8vo, cloth gilt, 176 pp., with
numerous forms . 1 Net 6/-

COLLLERY OFFICE ORGANIZATION AND ACCOUNTS. By J. W. Innes, F.C.A.,
and T. Colin Campbell, F.C.I. In demy 8vo, cloth gilt, 135 pp . . Net 7/8

CLUBS AND THEIR MANAGEMENT. By Francis W. Pixley, F.C.A. 0/ the

Middle Temple, Barrister-ai-Law. In demy 8vo, cloth gilt, 240 pp. . . Net 7/6
DRAPERY BUSINESS ORGANIZATION, MANAGEMENT AND ACCOUNTS. By

J. Ernest Baylky. In demy 8vo, cloth gilt, 302 pp Net 7/8
GROCERY BUSINESS ORGANIZATION AND MANAGEMENT. By C. L. T.

Beeching and J. Arthur Smart. Second Edition. In demy Svo,
cloth, 160 pp Net 61-

LNDUSTRIAL TRAFFIC MANAGEMENT. By Geo. B. Lissenben. With a
Foreword by Lord Lbverhulme. Second Edition. In demy Svo, cloth gilt

SHLPPIN§
>

'ORGANIZATION, MANAGEMENT AND ACCOUNTS. '(See p. 7.) '
"" ®*~

INSURANCE OFFICE ORGANIZATION, MANAGEMENT AND ACCOUNTS. (Set p. 7.)

BANK ORGANIZATION AND MANAGEMENT. (See p. 6.)

THE CARD INDEX SYSTEM. In crown 8vo, 100 pp Net 2/8
FILING SYSTEMS. By E. A. Cope. In crown 8vo, cloth gilt, 200 pp. Net 3/8
A MANUAL OF DUPLICATING METHODS. By W. Desborough. In demy 8vo,

cloth, 90 PP- Net 8/-

ADVERTISING AND SALESMANSHIP
ADVERTISING. By Howard Bridgewater. In crown 8vo, cloth, ioo pp. . Ket a/ft

ADS. AND SALES. By Herbert N. Casson. In demy 8vo, cloth, 167 pp. . Met g/6



ADVERTISING AS A BUSINESS FORCE. By P. T. Cherincton. In demy 8vo,

cloth gilt, 586 pp Not 10/6

THE NEW BUSINESS. By Harry Tipper. In demy 8vo, cloth gilt, 406 pp. Net 8/6

THE CRAFT OP SILENT SALESMANSHIP. A Guide to Advertisement Construction.
By C. Maxwell Tregurtha and J. W. Frings. Foreword by T. Swinbornb
Sheldrake. Size, 6$ in. by o£ in., cloth, 98 pp., with illustrations . Net 5/-

THE PSYCHOLOGY OP ADVERTISING HI THEORY AND PRACTICE. By W. Dill
Scon, Ph.D. In large crown 8vo, cloth, with 128 illustrations, 522 pp. . Net 12/6

THE MANUAL OP SUCCESSFUL STOREKEEPIHG. By W. R. Hoiciikin. In
demy 8vo, cloth, 298 pp. Net 8/6

SALESMANSHIP. By W. A. Corbion and G. E. Grimsdale. In crown 8vo, cloth,

186 pp Net 3/8

PRACTICAL SALESMANSHIP. By N. C. Fowler, assisted by 29 expert Salesmen,
etc. In crown 8vo, cloth, 337 pp. Net 7/6

COMMERCIAL TRAVELLING. By Albert E. Bull. In crown 8vo, cloth gilt,

170 pp Net 3/6

MODERN PUBLICITY. By A. W. Dean. In crown 8vo, cloth, 77 pp. . . Net 2/6

MAIL ORDER BUSINESS, CONDUCTING A. By A . E. Bull. In crown 8vo, cloth,

106pp. Net i[-

BUSINESS HANDBOOKS AND WORKS OF

REFERENCE

BUSINESS MAN'S ENCYCLOPAEDIA AND DICTIONARY OF COMMERCE. Edited
by J. A. Slater, B.A., LL.B. (Lond.). Assisted by about 50 specialists as con-
tributors. A reliable and comprehensive work of reference on all commercial
subjects, specially written for the busy merchant, the commercial student, and the
modern man of affairs. With numerous maps, illustrations, facsimile business
forms and legal documents, diagrams, etc. In 4 vols., large crown 4to (each
about 450 pp.), cloth gilt. £4 4s. net.

BUSINESS MAN'S GUIDE. Edited by J. A. Slater, B.A., LL.B. Seventh Edition,
Revised. In crown 8vo, cloth, 520 pp. jjet «/-

COMMERCIAL ARBITRATIONS. By E. J. Parry, B.Sc, F.I.C., F.C.S. In crown
8vo, cloth pilt, 105 pp Net 3/8

MOTOR ROAD TRANSPORT FOR COMMERCIAL PURPOSES. By J. Phillimore.
Indemy8vo, cloth, 216pp. jfet 12/8

THE MONEY AND THE STOCK AND SHARE MARKETS. By Emu Davies.
In crown 8vo, cloth, 124 pp. jjet 2/6

THE INVESTOR'S MANUAL. By W. W. Wall, F.S.S., FJ.I. In crown 8vo
cloth, 122 pp. Met 3/g

THE HISTORY, LAW, AND PRACTICE OF THE STOCK EXCHANGE. By A. S.
Poley, B.A., Barrisler-ai-Law, and F. H. Carruthers Gould, of the Slock
Exchange. Third Edition, Revised. In demy 8vo, cloth gilt, 348 pp. . Net 7/8

DICTIONARY OF THE WORLD'S COMMERCIAL PRODUCTS. By J. A. Slater,
B.A., LL.B. (Lond.). Second Edition. In demy 8vo, cloth, 170 pp. . Net 3/8

COMMODITIES OF COMMERCE By J. A. Slater, B.A., LL.B. In demy 8vo
cloth, 160 pp Net 6/-

DISCOUNT, COMMISSION, AND BROKERAGE TABLES. By Ernest Heatojgham
Size 3 in. by 4i in., cloth, 160 pp Net yg

BUSINESS TERMS, PHRASES, AND ABBREVIATIONS. Fourth Edition, Revised
and Enlarged. In crown 8vo, cloth, 280 pp Net 3/8

MERCANTILE TERMS AND ABBREVIATIONS. Containing over 1,000 terms
and 500 abbreviations used in commerce, with definitions. Size 3 in by 4} in
cloth, .26 pp. V jm ua

A COMPLETE GUIDE TO THE IMPROVEMENT OF THE MEMORY. By the late
Rev. ]. H. Bacon. In foolscap 8vo, cloth, 118 pp. .... Net 1/8

TRADER'S HANDBOOKS. In crown 8vo, cloth, 260 pp. . . . Each Net 3/B
Drapery and Drapers' Accounts. By Richard Beynon.
Ironmongery and Ironmongers' Accounts. By S. W. Francis.



COMMON COMMODITIES OF COMMERCE
AND INDUSTRIES

In each of the handbooks in this series a particular product or industry is treated by an
expert writer and practical man of business. Beginning with the life history of the plant,

or other natural product, he follows its development until it becomes a commercial commodity,
and so on through the various phases of its sale in the market and its purchase by the

consumer.

Each book in crown 8vo, with many illustrations, 3s. net
TEA
COF
SUGAR
OILS
WHEAT
RUBBER
IRON AND STEEL
COPPER
COAL
TIMBER
LEATHER
COTTON
SILK
WOOL
LINEN
TOBACCO
CLAYS AND CLAY
PRODUCTS

PAPER
SOAP
GLASS AND GLASS
MAKING

GUMS AND RESINS
THE BOOT AND SHOE
INDUSTRY

THE MOTOR INDUSTRY
CLOTHING INDUSTRY
ICE AND COLD STORAGE
ELECTRIC LAMP
INDUSTRY

TELEGRAPHY, TELE-
PHONY AND WIRELESS

GAS AND GAS MAKING
FURNITURE
COAL TAR
PETROLEUM
SALT AND THE SALT
INDUSTRY

KNITTED FABRICS
ZINC
CORDAGE AND CORDAGE
HEMP AND FIBRES

CARPETS

PHOTOGRAPHY
ACIDS AND ALKALIS
SILVER
GOLD
PAINTS AND VARNISHES
ELECTRICITY

ALUMINIUM
BUTTER AND CHEESE
BRITISH CORN TRADE
ENGRAVING
LEAD
STONES AND QUARRIES
EXPLOSIVES
PERFUMERY
GLOVES AND THE GLOVE
TRADE

JUTE
THE FILM INDUSTRY
THE CYCLE INDUSTRY
DRUGS DJ COMMERCE
COTTON SPINNING
SULPHUR
moNFouNDnra
TEXTILE BLEACHING
THE PLAYER PIANO
ALCOHOL DJ COMMERCE
WINE AND THE WINE
TRADE

CONCRETE AND
REINFORCED CONCRETE

LAW
THE ELEMENTS OF COMMERCIAL LAW. By A. H. Douglas, LL.B. (Lond.).

In crown 8vo, cloth, 128 pp.......... Net 2/6
THE COMMERCIAL LAW OF ENGLAND. By J. A. Slater, B.A., LL.B. (Lond.).

In crown 8vo, cloth, 252 pp. Seventh Edition Net 8/6
THE LAW OF CONTRACT. By R. W. Holland, M.A., M.Sc, IX.D., 0/ the Middle

Temple, Barrister-at-Law. In demy 8vo, cloth, 120 pp. ... Net 5/-
EXAMMATION NOTES ON COMMERCIAL LAW. By R. W. Holland, O.B.E.,

M.A., M.Sc., LL.D. Cloth, 6J in. by 3I in., 56 pp. . . . .Net 2/6
ELEMENTARY LAW. By E. A. Cope. In crown 8vo, cloth, 228 pp. . . Net 5/-
LEGAL TERMS, PHRASES, AND ABBREVIATIONS. By E. A. Cope. Third

Edition. In crown 8vo , cloth, 216 pp........ Net 8/-
SOLICITOR'S CLERK'S GUIDE. By the same Author. In crown 8vo, cloth

gilt. 216 pp. Net ih
THE LEGAL ASPECT OF COMMERCE. By A. Scholfield, M.Com., A.C.I.S. In

demy 8vo, cloth gilt, 253 pp. Not 7/6
WILLS, EXECUTORS, AND TRUSTEES. With a Chapter on Intestacy. By

J. A. Slater, B.A., LL.B. (Lond.). In foolscap 8vo, cloth, 122 pp. . Net 2/8
THE LAW RELATING TO TRADE CUSTOMS, MARKS, SECRETS, RESTRAINTS,

AGENCIES, etc., etc By Lawrence Duckworth, Barrister-at-Law. In
foolscap 8vo, cloth, 116 pp. Net 1/8

MERCANTILE LAW. By J. A. Slater, B.A., LL.B. (Lond.). In demy 8vo, cloth
gilt, 464 pp. Fourth Edition Net 7/6

BILLS, CHEQUES, AND NOTES. By J. A. Slater, B.A., LL.B. Third Edition.
In demy 8vo, cloth gilt, 214 pp Net 6/-

PRDJCIPLES OF MARINE LAW. By Lawrence Duckworth. Third Edition,
Revised and Enlarged. In demy 8vo. cloth gUt. 400 pp. . . . Net 10/6

PARTNERSHIP LAW AND ACCOUNTS By R. W. Holland, O.B.E., M.A., M.Sc,
LL.D. In demy 8vo, rso pp Net n/..

OUTLINES OF COMPANY LAW. By F. D. Head, B.A. (Oxon.). In demy 8vo,
cloth, 100 pp. Net 2/6

GUIDE TO COMPANY LAW. By R. W. Holland, O.B.E., M.A., M.Sc., LL.D. In
crown 8vo, cloth gilt, 203 pp. Net 3/6
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EXAMINATION NOTES ON COMPANY LAW. By R. W. Holland, O.B.E., M.A.,
M.Sc.LL.D. Cloth, size 6} X 3i, 74 pp. Net 8/6

COMPANIES AND COMPANY LAW. Together with the Companies (Consolidation)
Act, 1908, and the Act of 1913. By A. C. Connell, LL.B. (Lond.). Second
Edition, Revised. In demy 8vo, cloth gilt, 348 pp. .... Net 6/-

COMPANY CASE LAW. A digest of leading decisions. By F. D. Head, B.A. (Oxon.).

In demy 8vo, cloth gilt, 314 pp Net 7/6

GUIDE TO RAILWAY LAW. By Arthur E. Chapman, M.A., LL.D. (Camb.)
Second Edition. In crown 8vo, cloth gilt, 239 pp. ... . Net 7/6

RAILWAY (REBATES) CASE LAW. By Geo. B. Lissenden. In demy 8vo,
cloth gilt, 450 pp Net 10/6

THE LAW RELATING TO SECRET COMMISSIONS AND BRIBES (CHRISTMAS
BOXES. GRATUITIES, TIPS, etc.). Bv Albert Crew, Barrister-at-Law. With
American Notes by Morten Q. Macdonald, LL.B. In demy 8vo, cloth gilt,

252 pp Net 10/6

INHABITED HOUSE DUTY. By W. E. Shelling. In demy 8vo, cloth gilt, 357 pp.
Net 12/8

THE LAW RELATING TO THE CARRIAGE BY LAND OF PASSENGERS,
ANIMALS, AND GOODS. By S. W. Clarke, 0/ the Middle Temple, Barrister-

at-Law. In demy 8vo, cloth gilt, 350 pp. Net 7/6

GUIDE TO BANKRUPTCY LAW AND WINDING UP OF COMPANIES. By
F. Porter Fausset, B.A., LL.B., Barrtsltr-ai- Law. In crown 8vo, cloth
gilt, 252 pp Net 3/6

BANKRUPTCY, DEEDS OF ARRANGEMENT AND BILLS OF SALE. By W.
Valentine Ball, M.A., Barrister•at- Law. Fourth Edition, Revised and
Enlarged. In demy 8vo, cloth gilt, 394 pp. Net 12/6

GUIDE TO THE LAW OF LICENSING. The Handbook for all Licence Holders.
By J. Wells Thatcher. In demy 8vo, cloth gilt, 196 pp. . . . Net 61-

LAW OF REPAIRS AND DILAPIDATIONS. A Handbook for Students and Prac-
titioners. By T. Cato Worsfold, HA., LL.D. Iri crown 8vo, cloth gilt,

104 pp ..Ml/I
THE LAW RELATING TO THE CHILD : ITS PROTECTION, EDUCATION, AND

EMPLOYMENT. By R. W. Holland, O.B.E., VLA., M.Sc, LL.D. In demy
Svo, cloth gilt, 166 pp. Net 6h

FOREIGN LANGUAGES
FRENCH

FRENCH COURSE. Part L In crown Svo, 120 pp., limp cloth . . Net 1/6

PROGRESSIVE FRENCH GRAMMAR, By Dr. F. A. Hedgcock, M.A. . Net 6/6
(Also in 2 vols. : Part I, 8/6 net ; Part D, 8/- net)

Key . • • Net 3/8

EASY FRENCH CONVERSATIONAL SENTENCES. In crown 8vo, 32 pp. . Net 6a.

ADVANCED FRENCH CONVERSATIONAL EXERCISES. In crown 8vo, 32 pp. Net 6d.

TOURISTS' VADE MECUM OF FRENCH COLLOQUIAL CONVERSATION. Handy
size for the pocket, cloth Uef j/6

FRENCH VOCABULARIES AND IDIOMATIC PHRASES. By E. J. Kealey, B.A.
In crown 8vo, 151 PP Net 2/6

GRADUATED LESSONS IN COMMERCIAL FRENCH. By F. Marsden. In crown
8vo, cloth, 159 PP Net 2/8

FRENCH-ENGLISH AND ENGLISH-FRENCH COMMERCIAL DICTIONARY. By
F. W. Smith. In crown 8vo, cloth, 576 pp Net 10/6

COMMERCIAL FRENCH GRAMMAR. By F. W. M. Draper, M.A., B. es L. In
crown 8vo, cloth gilt, 166 pp [let 2/8

RAPID METHOD OF SIMPLIFIED FRENCH CONVERSATION. By V. F.
Hibberd. In crown 8vo, cloth, 192 pp jl8[ 3/g

GRADUATED FRENCH-ENGLISH COMMERCIAL CORRESPONDENCE. By
Maurice Deneve. Incrown 8vo, 160 pp Net 2/6

FRENCH BUSINESS LETTERS. First Series. In crown 410, 32 pp. . . Net 94.

FRENCH BUSINESS LETTERS. By A. H. Bernaardt. Second Series. In
crown 8vo, 48 pp. Net 94.
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££Sf?SS/5'„95^ESPOln)EII0E m FRENCH. In crown 8vo, cloth, 240 pp. Net 3/8
MERCAMTHJE CORRESPONDENCE. English-French. Incrown 8vo,cloth2'iopp. Net S/6
MODELS AND EXERCISES IN COMMERCIAL FEENCH. By E. T. Griffiths, M.A.

In crown 8vo, cloth, 180 pp. Net 2/8
FRENCH COMMERCIAL PHRASES AND ABBREVIATIONS WITH TRANSLATION.

In crown 8vo, 32 pp. . . flet 8d.
FRENCH BUSINESS CONVERSATIONS AND INTERVIEWS. In crown 8vo, 80 pp.,

limp cloth Net 2/-
READINOS IN COMMERCIAL FRENCH. With Notes and Translations in English.

In crown 8vo, cloth, 90 pp. Net 1/-
FRENCH COMMERCIAL READER. In crown 8vo, cloth, 208 pp. . . Net 3/6
ENGLISH-FRENCH AND FRENCH-ENGLISH DICTIONARY OF BUSINESS WORDS

AND TERMS. Size 2 in. by 6 in., cloth, rounded corners, 540 pp. . . Net 67-
FRENCH FOUNDATION BOOK OF VERBS, ACCIDENCE, AND SYNTAX. By F. A.

Hkdgcock, M.A. In crown 8vo, go pp. .... Net IN-
VEST POCKET LIST OF ENDINGS OF FRENCH REGULAR AND AUXILIARY

VERBS. With Notes on the Participles and the Infinitive. Size 2} in. by 1 J in.

8pp . Net 2d.

GERMAN
GERMAN COURSE. Part L 93. net. Cloth Net Vr
A NEW GERMAN GRAMMAR. By John Keegan. M.A. In crown 8vo, cloth,

295 pp. . Net 5/6
PRACTICAL GERMAN GRAMMAR. In crown 8vo, 102 pp cloth 2/6
EASY LESSONS IN GERMAN. By J. Biihell, M.A. In crown 8vo, cloth,

116 pp Net 21-
EASY GERMAN CONVERSATIONAL SENTENCES. In crown 8vo, 32 pp. . Net 8d.
ADVANCED GERMAN CONVERSATIONAL EXERCISES. In crown 8vo, 12 pp. Net 6d.
TOURISTS' VADE MECUM OF GERMAN COLLOQUIAL CONVERSATION. In

crown 8vo, cloth ........ Net 1/6
EXAMINATION NOTES ON GERMAN. By A. Hargreaves, M.A., Ph.D. Cloth,

6J in by 3f in., 56 pp Net ]J-
GERMAN EXAMINATION PAPERS WITH MODEL ANSWERS. In crown 8vo,

48 pp. Net 64
COMMERCIAL GERMAN GRAMMAR. By J. Bithell, M.A. In crown 8vo, cloth

gilt, 182 pp Net 3/6
GERMAN BUSINESS INTERVIEWS, Nos. 1 and 2. Each In crown 8vo, limp cloth.

No. 1, 100 pp. ; No. 2, 74 PP Net 1/8
ELEMENTARY, GERMAN CORRESPONDENCE. By Lewis Marsh, M.A. In

crown 8vo, cloth, 143 pp. ......... Net 3/6
COMMERCIAL CORRESPONDENCE IN GERMAN. In crown 8vo, cloth, 240 pp. Net 3/6
MERCANTILE CORRESPONDENCE. English-German. In crown 8vo, doth,

250 pp Net 67-
GERMAN BUSINESS LETTERS. First Series. In crown 8vo, 48 pp. . . Net 60,
GERMAN BUSINESS LETTERS. By G. Albers. Second Series. In crown 8vo,

48 pp ...... Net 60.
GRADUATED GERMAN-ENGLISH COMMERCIAL CORRESPONDENCE. In crown

8vo, cloth . . Net 3/8
GERMAN COMMERCIAL PHRASES. In crown 8vo, 32 pp. . . . . Net 8d.
GERMAN COMMERCIAL READER. In crown 8vo, cloth, 208 pp. . . Net 67-
READINGS IN COMMERCIAL GERMAN. With Notes and Translations in English.

In crown 8vo, cloth, 90 pp. ........ Net 1/-
ENGLISH-GERMAN AND GERMAN-ENGLISH DICTIONARY OF BUSINESS WORDS

AND TERMS. Size 2 in. by 6 in., rounded corners, cloth, 440 pp. . . Net 5/-

SPANISH

EASY SPANISH CONVERSATIONAL SENTENCES. In crown 8vo, 32 pp. , . Net (H
ADVANCED SPANISH CONVERSATIONAL EXERCISES. Incrown 8vo, 32 pp. Net M."
TOURISTS' VADE MECUM OF SPANISH COLLOQUIAL CONVERSATION.

Cloth N3i in
EXAMINATION NOTES ON SPANISH. By Alfred Calvert. Cloth, 6* In. by

3iin., 56 pp. . . Het U-
COMUERCIAL SPANISH GRAMMAR. By C. A. Toledano. In crown Svo, doth

gilt, 250 pp. Net 4M
K*7 . Net m-
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SPANISH VERBS, Regular and Irregular. By G. R. Macdonald. In crown 8vo,
cloth, r8o pp Net 2/6

COMMERCIAL CORRESPONDENCE IN SPANISH. In crown 8vo, cloth, 240 pp. Net 3/b
MANUAL OF SPANISH COMMERCIAL CORRESPONDENCE. By G. R.

Macdonald. In crown 8vo, cloth gilt, 328 pp. ..... Net 4/6
LESSONS IN SPANISH COMMERCIAL CORRESPONDENCE. By the same Author.

In crown 8vo, cloth, 107 pp > Net 2/-
SPANISH COMMERCIAL READER. By G. R. Macdonald. In crown Svo, cloth,

178 pp. . Net 3/6
READINGS IN COMMERCIAL SPANISH. With Notes and Translations in English.

In crown 8vo, cloth, 90 pp. ......... Net 1/6
SPANISH BUSINESS LETTERS. First Series. In crown 8vo, 32 pp. . . Not 6d.
SPANISH BUSINESS LETTERS. By E. McConnell. Second Series. In crown 8vo,

_ 48 pp. Net 84
SPANISH COMMERCIAL PHRASES. With Abbreviations and Translation. In

crown 8vo, 32 pp Net 03.
SPANISH BUSINESS CONVERSATIONS AND INTERVIEWS. With Correspondence,

Invoices, etc. In crown 8vo, limp cloth, 114 pp .... Net 2/-
SPANISH-ENGLISH AND ENGLISH-SPANISH COMMERCIAL DICTIONARY. By

G. R. Macdonald. In crown 8vo, cloth gilt, 833 pp Net 15/-
COMMERCIAL AND TECHNICAL TERMS IN ENGLISH AND SPANISH. By R. D.

Monteverde, B.A. In crown 8vo, ....... Net 8/6
SPANISH IDIOMS, with their English Equivalents. By the same Author. In crown

8vo net 31-

ITALIAN
TOURISTS' VADE MECUM OF ITALIAN COLLOQUIAL CONVERSATION.

Cloth Net 1/6
COMMERCIAL ITALIAN GRAMMAR. By Ldigi Ricci. In crown 8vo, cloth gilt,

154 PP- Net 1/-
MERCANTHiE CORRESPONDENCE. English-Italian. In crown 8vo, cloth,

250 pp. . Net 6/-
ITALIAN BUSINESS LETTERS. By A. Valoimigli. In crown 8vo, 48 pp. . Net 81
BARETTTS DICTIONARY OF THE ITALIAN AND ENGLISH LANGUAGES. By

J. Davenport and G. Comelati. Two volumes. In demy 8vo, cloth gilt, about
1500 pp. Net 26/-

mSCELLANEODS
PRACTICAL PORTUGUESE GRAMMAR, By C. A. and A. Toledano. In crown

8vo, cloth, 330 pp. lfe» j/8
MERCANTILE CORRESPONDENCE. English-Portuguese. In crown 8vo, cloth,

250 pp. . .^ • . . ...... Wo* Q/n

LESSONS IN PORTUGUESE COMMERCIAL CORRESPONDENCE. By G. R.
Macdonald. In crown 8vo, cloth, 108 pp. ..... wet o/n

A NEW DICTIONARY OF THE PORTUGUESE AND ENGLISH LANGUAGES. Based
on a manuscript of Julius Comet, by H. Michaelis. In two parts, demy 8vo
cloth gilt, 1478 PP Each, Net' 21/-
Abridged Edition, 783 pp. (two parts m one volume) . Net 2?/-

DICTIONART OF COMMERCIAL CORRESPONDENCE IN ENGLISH, FRENCH.
GERMAN, SPANISH, ITALIAN, PORTUGUESE, AND RUSSIAN. Third
Revised Edition. In demy 8vo, cloth, 718 pp. . . . vat 10/11

THE FOREIGN .CORRESPONDENT. By Ehtl Davtes. In crown 8vo, doth,
80 pp. . . . ........ Wat l/fl

COMMERCIAL TERMS IN FIVE LANGUAGES. - Being about 1,900 terms and phrases
used in commerce, with their equivalents in French, German, Spanish, and
Italian. Size 3 in. by 4J in., cloth, ri8 pp. u^ at

INTERNATIONAL TECHNICAL DICTIONARY IN ENGLISH, ITALIAN, FRENCH.
AND GERMAN. By E. Webber. In foolscap i6mo., 921 pp., cloth . Net 16/-

PITMAN'S SHORTHAND
All books are in foolscap Svo size unless otherwise stated*

INSTRUCTION BOOKS
Centenary Editions.

PITMAN 'S SHORTHAND TEACHER. An elementary work suited tor self-instruction
or class teaching M

KEY TO "PITMAN'S SHORTHAND TEACHER" '

M,
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PITMAN'S SHORTHAND PRIMERS. In three Books 1 Elementary, Intermediate,
and Advanced

. . . Each. 91. Keys, each 94.
PITMAN'S SHORTHAND BEADING LESSONS. Nos. i, 2 and 3 . . .Each 83.
KEYS TO " PITMAN'S SHORTHAND READING LESSONS," No. 1 and 2 Each 44.

No. 3 . .M.
PITMAN'S SHORTHAND COPY BOOKS. Nos. 1, 2, 3, and 4. An entirely new

series covering the theory of the system. Foolscap 4to (8J in. by 6J in.) . Each 64.
PITMAN'S SHORTHAND DRILL EXERCISES. Oblong 84.
COMPEND OF PITMAN'S SHORTHAND. 2d.
PITMAN'S SHORTHAND INSTRUCTOR. Conrolete Instruction in the System. Cloth 5/-

Key. 2/- ; cloth 2/6
THE CENTENARY CHANGES IN PITMAN'S SHORTHAND. In crown 8vo . . Id.
SUMMARIES FROM "PITMAN'S SHORTHAND INSTRUCTOR." Size, 2$ in.

by 4 in. 4d.
PITMAN'S SHORTHAND MANUAL. Contains instruction in the Intermediate Style,

with 100 Exercises. 2/8 Cloth 3/- Key 94.
PITMAN'S SHORTHAND GRADUS. Writing Exercises in ordinary print for Manuo; 3d.
PITMAN'S SHORTHAND REPORTER. Containing instruction in the Advanced

Style : with 52 Exercises. 2/6. Cloth 3/- Key 91,
REPORTING EXERCISES. Exercises on all the rules and contracted words. In

ordinary print, counted for dictation ltd, ; Key 1/-
PITMAN'S SHORTHAND CATECHISM. In crown 8vo Net 2/-
PITMAN'S SHORTHAND WRITING EXERCISES AND EXAMINATION TESTS. In

crown 8vo, paper boards. 2/6 ........ Key 3/8
EXAMINATION NOTES ON PITMAN'S SHORTHAND. By H. W. B. Wilson. 8 in.

by 3$ in., cloth ............ a/-
GRADED SHORTHAND READINGS.

Elementary, with Key. Advanced with Key. In crown 8vo, oblong . . Each 101,
Intermediate, with Key. First and Second Series Each Sd.

GRADUATED TESTS IN PITMAN 'S SHORTHAND. Illustrating all the rules in the
Intermediate Style. In note-book form, post 8vo (6$ in. by 4} in.), with ruled
paper . m

PROGRESSIVE STUDIES IN PITMAN'S SHORTHAND 5-
TALKS WITH SHORTHAND STUDENTS. By James Hynes .... 2/-
CHATS ABOUT PITMAN'S SHORTHAND. By George Bletcher ...§/-
LECTURETTES ON PITMAN'S SHORTHAND. By J. Hynes . ... 1/8
PITMAN'S SHORTHAND RAPID COURSE. A Series of Twenty Simple Lessons

covering the whole of the system and specially adapted for business purposes. In
crown 8vo. Cloth 3/- ... Key 2/6 With Additional Exercises 51-

PTIMAN'S SHORTHAND RAPID COURSE, ADDITIONAL EXERCISES ON . 104.
READING EXERCISES ON THE RAPID COURSE (In Shorthand), crown 8vo, 62 pp. II

-

PITMAN'S SHORTHAND COMMERCIAL COURSE. Specially adapted for com-
mercial students. Cloth 5/- Key, 2/6 ; Additional Exercises 1/6

PITMAN'S EXERCISES IN BUSINESS SHORTHAND. By A. Benjamin, I.P.S.
(Hons.), F.C.Sp.T. g/_

GRAMMALOGUES AND CONTRACTIONS
GRAMMALOGUES AND CONTRACTIONS. For use in classes .... 3d
VEST POCKET LIST OF GRAMMALOGUES AND CONTRACTIONS OF PITMAN'S

SHORTHAND. 2t in. by i} in., limp cloth jm
EXERCISES ON THE GRAMMALOGUES AND CONTRACTIONS OF PITMAN'S

SHORTHAND. By J. F. C. Grow. In Shorthand, with Key. In crown 8vo,
limp cloth ........... fid.

HOW TO PRACTISE AND MEMORIZE THE GRAMMALOGUES OF PITMAN'S
SHORTHAND. Compiled by D. J. George. Size 7J in. by 5 in. . . . gj

SHORTHAND PHRASE BOOKS, ETC.
PHONOGRAPHIC PHRASE BOOK ]/g. Qoth 2/-
SHORTHAND WRITERS' PHRASE BOOKS AND GUIDES. Each in foolscap 8vo. -

Net 2/6
Electrical and Engineering, Railway, Estate Agents, etc., Printing and Publishing,
Insurance, Banking. Stockbroking and Financial, Commercial, Legal. Municipal,
Builders and Contractors, Shipping, Iron and Steel Trades, Civil Engineering,
Naval and Military, Chemical and Drug, Provision Trade, Drapery.

MEDICAL REPORTING IN PITMAN'S SHORTHAND. By H. Diokinsow. With
an Introduction and Lists of Phraseograms, Outlines, and Abbreviations. In
crown 8vo, cloth .......... o/g

SHORTHAND CLERK'S GUIDE. ByViucEHTE.Coi.iiNGE,A.C.I.S. In crown 8vo,
cloth Net 2/6
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SHORTHAND DICTIONARIES
PITMAN 'S ENGLISH AND SHORTHAND DICTIONARY. In crown 8vo, cloth, 850 pp. 10/-
PITMAN 'S SHORTHAND DICTIONARY. Crown 8vo (7i to. by 5i in.), 378 pp. Cloth 7/6
PITMAN 'S POCKET SHORTHAND DICTIONARY. Royal 3zmo (3j in. by 4} in.). Cloth 2/6

Leather 8/6
PITMAN'S REPORTER'S ASSISTANT. In crown 8vo, cloth .... 5/-

DICTATION AND SPEED PRACTICE BOOKS
SPECIALISED CORRESPONDENCE BOOKS. (1) The Chemical Trade. (2) The

Paper Trade. (3) The Building Trade. In ordinary print . . . Eaoh 8d.
STUDENT'S PRACTICE BOOK. In crown 8vo, 241 pp 2/-
GRADUATED DICTATION BOOKS. (New Series) . . No. I., 6d, No. II., 8d.
GRADUATED COMMERCIAL LETTERS FOR DICTATION. 8J in. by 6 in. . . 8d.
REPORTING PRACTICE. In crown 8vo, cloth a/6
PROGRESSIVE DICTATOR. Third Edition. In crown 8vo, cloth ... 2/8
SHORTHAND CANDIDATE'S DICTATION EXERCISES. In crown 8vo, paper . 2/-
COMMERCIAL DICTATION AND TYPEWRITING V-
SPEED TESTS AND GUIDE TO RAPID WRITING IN SHORTHAND. In crown 8vo 2/6
FIVE- MINUTE SPEED TESTS. With Introduction on Acquisition of Speed by

P. P. Jackson. In crown 8vo, 2/6
CUMULATIVE SPELLER AND SHORTHAND VOCABULARY. By Charles E. Smith.

In crown 8vo, paper boards ......... 2/-
POCKET DICTATION BOOKS, Nos. 1, 2, 3, and 4. 2 J in. by 3} in. . . Each 2d.
SPEED TRAINING IN PITMAN'S SHORTHAND. By T. F. Marrimer . . 6d.

ACQUISITION OF SPEED IN SHORTHAND. By E. A. Cope. In ordinary print.
In crown 8vo ............ 9d.

BROWN'S SHORT-CUTS IN SHORTHAND. By George Browk, F.I.P.S. In
crown 8vo.............. 1/-

THE STENOGRAPHIC EXPERT. By W. B. Bottome and W. F. Smart. In demy
8vo, cloth . . . . Net 7/6

SHORTHAND COMMERCIAL LETTER-WRITER. Advanced Style . 1/6 ; Key 1/-
OFFICE WORK IN SHORTHAND. Specimens of Legal and other Professional

Work commonly dictated to Shorthand clerks, in the Advanced Style 1/6 ; Key 10d.
COMMERCIAL CORRESPONDENCE IN SHORTHAND. In crown 8vo, cloth . 3/6
BUSINESS CORRESPONDENCE IN SHORTHAND. In the Advanced Style. 1/6 ; Key II-
TRADE CORRESPONDENCE IN SHORTHAND. In the Advanced Style. 1/3 ; Key 17-

MISCELLANEOUS CORRESPONDENCE IN PITMAN'S SHORTHAND. First,
Second, Third, and Fourth Series. Advanced Style, with Keys in ordinary print.
Each in crown 8vo, oblong

1/jj

SHORTHAND READING BOOKS
In the Elementary Style.

AESOP'S FABLES 8d
EASY READINGS. With Key St
LEARNER'S SHORTHAND READER. Illustrated 8i
BURRING TALES

gfl.

SHORT STORIES ... 94,
PERILS OF THE BUSH AND OTHER STORIES 94,

In the Intermediate Style.

PITMAN'S PHONOGRAPHIC READER, No. L With Key m
GULLIVER'S VOYAGE TO LTLLIPUT. By Jonathan Swift. With Key. Cloth jfi-

SUBMARINE X7 AND OTHER STORIES. Illustrated . .... 1/6
THE VICAR OF WAKEFIELD. By Oliver Golosmith. Illustrated. 2/6 : Cloth 3/-
TALES AND SKETCHES. By Washington Irving. With Key. 2/-: Cloth 9/8
TALES OF ADVENTURE. By various Authors . . - . , . . J/S

THE RUNAWAY AIRSHIP AND OTHER STORIES. ya
THE SILVER SHD? OF MEXICO. An abridgment of J. H. Ingraham*s Story

Cloth 2/6
SELECT READINGS No. 1, 6d. No. H 8d.
THE BOOK OF PSALMS. Bible Authorised Version. Cloth gilt, red edges . 8/6
COMMERCIAL READERS IN SHORTHAND. (1) Commercial Institutions. 8d

(2) Commodities. (3) Leaders of Commerce. (4) Gateways of British Commerce.
Eaoh 6d

In the Advanced Style.

PHONOGRAPHIC READER H. With Key 8d
A CHRISTMAS CAROL. By Charles Dickens I/3. ctoth o/_

TALES FROM DICKENS Cloth 2/8
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THE SIGN OP FOUR. By Sir A. Conan Doyls. Cloth BA-
THE RETURN OF SHERLOCK HOLMES. Vols. L II and m. Cloth . Each 2/6

ABOUND THE WORLD IN EIGHTY DAYS. By Jules Verne . . . .2/6
SELF-CULTURE. By J. S. Blackie 1/6; Cloth 2/-
SELECTIONS FROM AMERICAN AUTHORS. With Key 1/6
THE LEGEND OF SLEEPY HOLLOW. By Washington Irving. With Key . 9d.

RD? VAN WINKLE. By Washington Irving. With Key .... 80.

A COURSE m BUSINESS TRAINING. By G. K. Bucknall, A.C.I.S. (Shorthand
Edition), 288 pp 8/8

SHORTHAND TEACHERS' BOOKS
PITMAN'S SHORTHAND TEACHER'S HANDBOOK. In crown Svo, cloth . . 2/6
NOTES OF LESSONS ON PITMAN'S SHORTHAND. Size 8 in. by 1} in., cloth . 2/6
PREPARATION FOR A SHORTHAND TEACHER'S EXAMINATION. Size 8 in.

by 3i in., cloth 1/6
A COMMENTARY ON PITMAN'S SHORTHAND. By J. W. Taylor. In foolscap

8vo, cloth gilt, 448 pp. ... ...... 5/-
THE METHODS OF TEACHING SHORTHAND. By E. J. McNamara, M.A. In

crown 8vo, cloth .......... Net 8/6
CHART OF THE PHONOGRAPHIC ALPHABET. 22 in. by 35 in. . . . 24.
DERIVATIVE AND COMPOUND WORDS IN PITMAN'S SHORTHAND By H. W. B.

Wilson. In foolscap 8vo .......... 2/-
HISTORY OF SHORTHAND. By Sir Isaac Pitman. Fourth Edition, Revised.

In crown 8vo, cloth .......... Net 6/*-

TYPEWRITING
THE JUNIOR TYPIST. By Annie E. Davis. Demy 8vo, cloth . . Net 2/8
NEW COURSE IN TYPEWRITING. By Mrs. Smith Clough. Large post Ato . 2/6
PITMAN'S TYPEWRITER MANUAL. Can be used with any machine. Sixth

Edition . Large post 41.0, cloth . . . . . . . . . 5/6
PITMAN'S TYPEWRITING EXAMPLES for any machine-

On cards, 48 examples, foolscap folio ...... Net 4/~
In note-book form, in covers . . . ...... 2/-

PITMAN'S EXERCISES AND TESTS IN TYPEWRITING. Foolscap folio. Quarter
cloth. Third Edit ion, revised ......... 4/-

HOW TO TEACH TYPEWRITING. By Kate Pickard, B.A. (Lond.). Crown 410,
cloth ...... Net 5/-

PRACTICAL COURSE IN TOUCH TYPEWRITING. By C. E. Smith. English
Edition, revised and enlarged. Size 8$ in. by 11 in. . . . . 2/6

PRACTICAL TOUCH TYPEWRITING CHART. Size 30 m. by 40 in. . Net 2/8
REMINGTON TYPEWRITER MANUAL. With Exercises and illustrations. Ninth

Edition. Large post 4to ........ Net 2/6
THE UNDERWOOD TYPEWRITER MANUAL. By A. J. Sylvester. Large post

4to . . Net 8/6
BAR-LOCK TYPEWRITER MANUAL (Group System ol Touch Typewriting). By

H. Etheridgb. Large post 410 . Net 3/-
ROYAL SOCIETY OF ARTS TYPEWRITING TESTS. By A. E. Morton. Elem.,

Inter., and Advanced. Each in foolscap folio ..... Net 4/-
MODERN TYPEWRITING AND MANUAL OF OFFICE PROCEDURE. By A. E.

Morton. 6j in. by ojin ., cloth 5/6
A TYPEWRITING CATECHISM. By Mrs. Smith Clough. In large post 4to Net 6/-
DICTIONARY OF TYPEWRITING. By H. Etheridge. In demy Svo, cloth, fully

illustrated . . Net 7/6
HIGH SPEED IN TYPEWRITING. By A. M. Kennedy and F. Jarrbtt. In demy

4to, 72 pp. . . . .. Net 2/6
MECHANICAL DEVICES OF THE TYPEWRITER. By R. T. Nicholson, M.A.

Large post 4to Net 6/-

PERIODICALS
PITMAN'S JOURNAL. Subscription, which may begin at any time, 17/4 per annum,

post free. (Estab. 1842). 24 pp. .... Weekly Si, by post 4i
PITMAN'S SHORTHAND WEEKLY. (Estab. 1892.) . Weekly 2d, by post 2Jd.
BUSINESS ORGANISATION AND MANAGEMENT. Monthly. 1/6 net, by post

1/9. Annual Subscription Net 18/-

tttman's Complete Commercial and Shorthand Catalogues containing full particulars of

these and other important works will be sent post free on application.














