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Lesson 1 History of Coal Mining

Lesson 1 History of Coal Mining

The exact date of man’s first use of coal is lost in antiquity. The discovery that certain
L

black rock would burn was undoubtedly accidental and probably occurred independently

-
and many times in the world over thousands of years. It's quite likely that these

independent discoveries were made when primitive man chanced to build camp fires on
exposed ledges of a black rock, then was amazed when it caught fire.

The Chinese recorded the use of coal 1100 years before the Christian Era and from the

Bible we learn that King Solomon was familiar with coal in what is now Syria. In Wales,

there is evidence that the Bronze Age people used coal for funeral pyres, and it is known
that the Romans used this fuel. There are other ancient references.

So the knowledge that coal would burn, and even some uses of that knowledge, go
back thousands of years. However, practical and consistence use of coal seems to date
England in the Middle Ages.

In the Americas, there is evidence here and there of occasional use by the Indians.
However, the first recorded discovery of coal, in what is now US, was by French
explorers, who reported an outcrop exposure on the Illinois River in 1679. Following this,
other discoveries were made by French and British explorers, but the first recorded actual
usage was in Virginia in 1702, where a French settler was granted permission to use coal
for his forge.

Earliest recorded commercial mining was in 1750, from the James River coalfield near
Richmond, VA, a @ now abandoned. Besides local consumption from this field,
@m were made to Philadelphia, New York, and Boston.

At first, all coal wasby hand from the solid bed by use of pick and bar. It was
then shoveled into baskets, boxes, or wheelbarrows and dragged by men, or women, to
the outside or to the foot of a shaft. Later, cars were developed but still drawn overwood
é@by humans. As time went on, iron straps, then rails, were used for the cars while

mules, ponies, or horses did the pulling.

Gradually,@g_ck Eowaa was introduced to Elast dowtijthe coal, but undercutting,

sidecutting, and drilling were still done by hand. During the late 1700s and 1800s, a

number of basic developments greatly the mining of coal. The first{€team enging was

invented by James Watt in 1775 in Britain to pump water from coal mines, a very

important application that made it possible for mines to go deeper. The first rail

transportation was for mining, the first steam locomotive was developed in 1814 by George
Stephenson in England for a colliery, and the first electric locomotive was developed in
L] 1 L]
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1883 in Germany for underground use.

Mechanization of operations at the face started before 1900 with development of
punching machines and chain-type cutters for undermining the coal seam before blasting,
of coal and rock drills, electric and compressed air locomotives, and even some early
experiments with continuous mining machines.

Longwall mining was used here and there in the US until about 1910, particularly in
Illinois, but then became noncompetitive with room-and-pillar methods in thicker seams
that better lent themselves to mechanization. In the meantime, longwall continued to be
dominant in Europe and Asia because of thin coal and depth of cover.

During World War [[ , the Germans developed the longwall scraper for continuous
loading onto a chain conveyor at the face. This was followed by various types of shearing
machines developed in several countries. However, the most important development was
in hydraulic, self-propelled roof jacks and chocks that greatly reduced the manpower
formerly required to set and reset individual jacks and to build cribs by hand.

With these developments, US coal companies again became interested in the longwall
system., Numerous modifications and a general “beefing-up” were found necessary for US
conditions but, after some failures and misapplication, longwall mining has become
practical in this country, providing mining conditions are right, as attested by the
gradually increasing number of units.

Surface mining was the earliest method of extracting coal. It consisted of recovering
coal exposed in stream beds and visible outcrops with zero to a few feet of loose dirt cover.
Under deeper cover and under rock the cheapest method—in fact the only means of
recovery at first—was by underground mining, so surface developments were insignificant
until about 1910, although, here and there, slip and cart scrapers drawn by mules were

used to a very small extent.

New Words and Expressions

outcrop [‘autkrop| n. (HAEFK)BL, BHMBENEE
hidden outcrop #E i #% 3k
coalfield n. EH,FHEKX
deposit [dipozit] vz, & vi. FEHL T ;7. K, VI, 68K 2 , 5
pick and bar & fEFFF
shovel ['favel] n. §%,8k;v. 4, B FHE, . BN
undercutting z. JiK ¥ 18, i)
sidecutting ». Ul 1 548 , {0 o % 48
punching machine # K , #f FE AL, #h i X HLHR
chain-type cutter % =& EIHL
longwall mining < B FF 3%
i B.a
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room-and-pillar(F ¥ , H R4 ) method AL

scraper ['skreipe] n. §E#HL, 8}, 99

shearing (8§41 , Y] #|) machine BY#L , % & 2 R EHL
self-propelled (#Ezh ) B #E#H#

roof jacks and chocks g # = Wi F TH AT F1 5k 200 R 3 48
individual jacks Bk &

surface mining & K%

slip scraper & 4% ZH1

cart scraper %3z #l

Notes

1. The discovery that certain black rock would burn was undoubtedly accidental and
probably occurred independently and many times in the world over thousands of years.

over thousands of years BN “FEJLTHEF";over B HHE oeree i 6] 7 ; thousands of &
KT FEZ, BB ILT,

B - AARXMBAROEBRRELRNRBAN, XFHEATEREE B REMN, I
BELZEILTEFHAZK,

2. The Chinese recorded the use of coal 1100 years before the Christian Era and from
the Bible we learn that King Solomon was familiar with coal in what is now Syria.

in what is now Syria BN “7E B 7E W B F| ) # F” . what is now Syria 2418 in E
X B REIEMNG ., UW:in what follows(IIF , & F3CH).

B3P EAEAITH 1100 FEHEHABMICR, N(EL), BRITEBHRP NTEER
2R B AE Y BUF S 4 b 7 B KK

3. As time went on, iron straps, then rails, were used for the cars while mules,
ponies, or horses did the pulling.

as time went on R “FEE B B MR ;as HiER , B H G- B

B HEEMNEIMER. AR AN BFATLENZH . THBR.BHRIXED
KAL,

4. The first steam engine was invented by James Watt in 1775 in Britain to pump
water from coal mines, a very important application that made it possible for mines to go
deeper.

a very important application that made it possible for mines to go deeper B K “—#pdE
WEENER, E8y HATEFRERNVIS”. it BEXEE. W:The invention of
ratio has made it possible for mankind to communicate with each other over a long distance
(LR B & B AMEANLE 7] GBS 17 BE B Sl K 4% .

BEIL:1775 4, Bl - RRFEREAA TR - GRRIARMET K, XR—F
EHEENNA EEBTHATEREFRERNTRD.
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Exercise History of Coal Mining

Coal has been used worldwide as a kind of fuel for centuries.

Around 1842 coal became the main energy source for the Industrial Revolution, the
expanding railway system of countries being a prime user to power steam trains. Britain
developed the main techniques of underground coal mining from the late 18th century
onward with further progress being driven by 19th century and early 20th century
progress.

Because coal is found mainly underground, it must be mined or extracted prior to use.
Large-scale coal mining developed during the Industrial Revolution, and coal provided the
main source of primary energy for industry and transportation in the West from the 18th
century to the 1950s. Coal remains an important energy source, due to its low cost and
abundance when compared to other fuels, particularly for electricity generation. However,
coal is also mined today on a large scale by open pit methods wherever the coal strata strike
the surface and is relatively shallow.

However oil and its associated fuels began to be used as alternative from this time
onward. By the late 20th .century coal was for the most part replaced in domestic as well as
industrial and transportation usage by oil, natural gas or electricity produced from oil,
gas, nuclear or renewable energy sources.

Since 1890, coal mining has also been a political and social issue. Coal miners’ labour
and trade unions became powerful in many countries in the 20th century, and often the
miners were leaders of the Left or Socialist movements(as in Britain, Germany, Poland,
Japan, Canada and the U. S.) Since 1970, environmental issues have been increasingly
important, including the health of miners, destruction of the landscape from strip mines
and mountaintop removal, air pollution, and coal combustion’s contribution to global
warming.

Prehistory: An 120,000-year-old Stone Age coalstone hunting camp was discovered in
2005 by archaeologists in an opencast coalstone mine in Germany, its first known use
being campfire cooking fuel for German hunters. China Coal Information Institute reports
the Chinese mined coalstone for fuel since 10,000 years ago at the time of the New Stone
Age, or Neolithic Era. ‘People in Shanxi, now the largest coal production base, have been
burning coal as fuel since then. * Coal usage was widespread in various parts of the world
by the Bronze Age, 2000 ~ 1000 BC. Chinese usage of coal for smelting began in the
Warring States Period(475~221 BC). They are credited with organizing production and
consumption to the extent that by the year 1000 AD this activity could be called an
industry. In the 11th century. the demands for charcoal of the Song Dynasty(960~1279)
Chinese iron industry led to widespread deforestation. With the advent of coal replacing
charcoal in the iron smelting process, thousands of acres of prime timberland were spared

ol e
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in China. China remained the world's largest producer and consumer of coal until the 18th
century. Roman historians describe coal as a heating source in Britannia.

The earliest use of coal in the Americas was by the Aztecs. They used coal not only
for heat but as ornaments as well. Coal deposits were discovered by colonists in Eastern
North America in the 18th century,

Early coal extraction was small-scale, the coal lying either on the surface, or very
close to it. Typical methods for extraction included drift mining and bell pits. In Britain,
some of the earliest drift mines (in the Forest of Dean) date from the medieval period.
However, the Romans exploited coal on a large scale as shown by the stores of coal at
many forts along Hadrian's Wall, and the remains of smelting industry at forts such as
Longovicium nearby.

As well as drift mines, small scale shaft mining was used. This took the form of a bell
pit, the extraction working outward from a central shaft, or a technique called room and
pillar in which ‘rooms’ of coal were extracted with pillars left to support the roofs. Both

of these techniques however left considerable amount of usable coal behind.

SEEFN RERFAXE

AEERMERER R B BESRBRA LR, RAEMBOEGEGREZET R R
ERa, XA BT REESAREN FAELEILTHPHAZ K, RATRE, Hmh A6
BHEAEONZRBERERBE XN Rk A ZAE0EFEKT  TRBE R T X888 575
R

o E NFEZ TR 1100 4F B A fi AR RIS 8, NCE 2D 5, MATRB P 11 H ERAZ A
AE W A5 S 4 b 7 AR . FERUR L A R AR B - 75 AR AR AT B AR BEAE D K 3R
SO, RFMIEE D ANEERXAMREL . A — S A E RS 30K

B AR B RE SR8 , B B A AT AR AT LB M BULT4RR0. AR, SEPRIF— 3
AR 1) T s AL [0 90 81 i 0 B A =2

TERM S AL LR RYTENE L N BRI SR, 72 BL7E 04 36 = A9 3 07, 58— KiE
BT EEHRE RN THE MO 1679 F0%0 T AL TR RN — KB\ T, B
FoOHAMEEMEESRE QLR TR R, 8 REhRERAERICER 1702 FEHFF R
W, 7EAR B — i vk [ 5 JE AR B T O KB AR MR

B R R TT R B BOR7E 1750 490K A & W 0 , 20% B 7 96 JE oM B 4 W
L BAER— DRI K. R AR T X 68 Sh, oE () A8 i B 9% K AL A A
T

Bl A R RS T RS B R E R0 RIZIM R . RE BT BE
F EFAFEER R ANBSmEEHMORE. . KRIIANRSE,BE.1)
REANEAR L. FEA OB AR B0 R BB BR T S 0952 5, i il 3R &
TR S

M 5 R K 2 BT N R K 9 IR (B JE O A L O T A AR L AR R TR 5
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B. 7E 18 HELZ BRI AN 19 42, 2 B A B9 Bt AR K3 Bh T RB9 TR 1775 4, &4
+ - WRERERH TGRSRV RMET F K XRE— N EFERON 80
HATREITFRERNTD . B—KEPEWENHAERIITR LB -8RI ERHTT
e BHSHT 184 FEZEELAN, A TR LB —GRNIHFERT 1883 FAEMEH
BLES, R TH TR

B 5 7 X e B 2 HE 1T RS SR A 64 wh IR AL A S X DI BUAL R AU A B ALAL R o MR
SO, £ 2 B — 2 S TT R HUIRSE 56 19 2 1R L T4 1 A BRAEULARAL T 4R T 1900 44 .

KEFFREEIKRA 1910 FAERELMER, LHEEFAERMN . HE, EFZX
TERF AT AERERZ PR EEE, B AEEEEAATHMML. R, b T ez
P 35 2 B0 8 B, 1 BE 3k 40k S 7 WU A I M o e 3 Ao

S R R, E AR T REFEILHTE TEmEEERD M
EPlE. BREF E—LEZ HATARRBEOREXDEI. An, REZNHERERHA
BABETEMRABEXR, EMNERKBE LBER T AN BAUNTERATZEMN
EHRBERASHEURBEAS.

BTXEHR.RERERAFENRNRERFERNEB T, REXENTFREGTESH
FRENRZEMSE LR ME” (HREE —LRMMRA, REFREEXECEHRLH
R X R TR FME T RRE . X — KRBT TR B ou sy BB BriEsE .

BRIAXERBEORE L. CAFRBENKINEFESEEMT LAEL. &
kEHBESANFIANKREAFNRLZE. EBREZMEA T, RN K7 &2 T IF
¥, LR ERME—RMERITE. B, BRTRNERES 1910 FEAFRBAE
SGER . RE S0 4 AR A6 AR TR & 51
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Lesson 2 Coal of Origin

1. Discovery of Coal

Coal was known to man thousands of years ago, Ancient writings tell us that three

thousand years ago the Chinese knew that certain kind of black rock could burn, and in

one part of the country where there was little wood they used to dig into the earth to find

this black rock for their fires. This is the first evidence of coal being deliberately dug from

the ground, but it is quite possible that even before this, coal was used for fuel in some

parts of the world. Early man probably discovered it by accident, when he noticed that in

some places the stones on which he built his fires would burn.
‘When the shortage of wood in some places forced men to look for other material to
burn, they searched for coal in the banks of streams, or on the sides of the valleys and

hills. Having found coal, they worked it by burrowing into the hillside, as they soon

discovered that the coal occurred as a thick layer or ‘seam’ running into the hill. The

burrows generally collapsed before they had reached far into the coal, and other burrows
were then dug alongside. The place where a layer of coal or any other rock comes to the

surface of the ground is known as its ‘outcrop’. When as much coal as possible had been

dug from one outcrop a search was made for another outcrop and it was often found that

there were several seams one above the other, separated by layers of other kinds of rock.

It was noticed by these early coal diggers that the coal seams continued beyond the

ends of their burrows, so when no more coal could safely be worked from the outcrops or

edges of the seams, pits were dug to reach down to the coal further from the outcrop.

These pits were like village wells near the top, but in order to uncover as much coal as
possible they were made wider as they got deeper, and because of their shape they have

been called ‘bell pits’. It was not until hundreds of years later that the miners learned

how to support the overlying rocks so that they could extend their workings a mile or more

from the bottom of the pit, as they do today.

Coal was therefore known to exist as a series of layers called ‘seams’, separated by

layers of other rocks. In Britain these rocks—sandstones, shales, fireclays and coal seams

are called the Coal Measures, and they form the upper part of a large series of rocks to

which the name Carboniferous, meaning ‘coal bearing’, has been given. Scientists say that

the Carboniferous period began about 285 million years ago, and lasted for abut 75 million
years.
The greatest thickness of the Coal Measures in this country is about 10,000 ft, but
they generally reach 2,000~3,000 ft, and are sometimes even thinner. Coal seams do not
- e
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occur throughout the full thickness but are usually concentrated in or about 500~1,000 ft,
of rocks, near the bottom of the Coal Measures in some coalfields and about the middle in
others. Within this thickness there may be over one hundred layers or seams of coal, but
many of them(from an inch or two up to 2 ft in thickness)are too thin to be worked. Most
British coal seams of workable thickness measure between 2 ft and 10 ft, but in
Staffordshire and Warwickshire there is a seam 25~30 ft, thick, and in Scotland there is
another 100 ft, thick, but it is found only in a very small area. In Australia there is a seam
800 ft, thick, and others about 200 ft, thick.

2. Formation of Coal

Imprints of leaves and stems of plants are often found in the roof of a coal seam—that
is, in the rocks lying immediately above the seam, and occasionally a tree stump is found
in this position. In the floor, or rocks just below the seam, dark worm—like markings are
seem which prove to be the remains of tree roots. When a very thin slice of coal is
examined under the microscope it is seen to contain fragments of plants. When a chemist
analyses a piece of coal he finds that it is a sort of altered wood.

These facts leave no doubt that coal is made up of plant material, but to understand

how Britain's coal seams were formed over 200 million years ago, we must first study

something that is happening at the present day.

In some parts of the world there are densely forested swamps, one of the best known
of which is the Dismal Swamp in America. This is a low-lying area, only a few feet above
sea level, covering an area of about 1,500 sq miles in the States of Virginia and North
Carolina. Trees are still growing in the swamp, but those that have died have formed a
layer of decaying vegetable material leaves, branches and trunks—about seven feet thick.

The same thing is happening in swamps on the delta of the Ganges in India, and here
borings have shown that there are several buried layers of plant material, changed to a
kind of peat, separated by layers of sand and mud. Obviously each layer of peat was
formed at the surface. The land then sand below the water and sand and mud carried down
by the river were laid on top until the water became shallow enough for trees to grow again
and form another layer of peat. Similar forest swamps are also found in the delta of other
tropical rivers,

With these happenings of the present day in our minds we can go back and picture
how Britain's coal seams were formed 250 million years ago. At this time Britain had not
its present shape. Instead, the area where Great Britain and Ireland now stands was
largely a vast shallow estuary or lagoon. Hilly land lay northwards from the middle of
Scotland, westwards from Ireland, and southwards from England's present south coast,

and from these hills great rivers flowed into the estuary. The whole area was sinking

slowly, at such a rate that for most of the time the sand, mud and clay deposited by the

rivers on the bottom of the estuary kept the depth of the water fairly constant.
L 8 L
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From time to time, however, there was a pause in the sinking, so that the sand and
mud nearly filled up the shallow estuary and turned it into a great swamp. In this swamp
trees and giant ferns began to grow, and encouraged by the warm damp climate of those

days they soon formed dense forests. The forest swamp condition lasted for many

centuries, during which the trees as they died formed a thick sludge of partly—decayed

vegetable matter, giving a kind of peat.

Eventually, sinking began again, the forests were overwhelmed by water, and the
rivers again poured layer upon layer of sand and mud over the area. But from time to time
the sinking was checked, the water became shallow, new forests grew up, and new lagers
of peat were formed.

After millions of years these conditions came to an end. The areas of land and sea
changed, and although thousands of feet of rocks were formed on top of the layers of peat,
sand and clay, they never again(at least in Britain) contained any peat layers from buried
forest swamps. Owing to the enormous pressures of the overlying rocks, as well as to a
slight rise in temperature due to being buried so deep, the peat layers gradually changed

into coal. The other layers also became hardened, the sand being changed to hard

sandstone, and the clay to shale.

When colliery shafts are sunk to reach the coal seams they pass through the different

layers of rock(called ‘strata’, which simply means ‘layers’).
3. Types of Coal

Peat is included under this heading because, as we have seen, it is the first stage in
the formation of coal (though if it is not deeply buried, it will never become coal). The
type of peat usually dug for fuel consists of the partly decayed reeds and mosses growing in
bogs. Peat bogs, often called ‘mosses’, are found in Ireland, Scotland and Somerset, as
well as in may other parts of the world.

Brown coal results from the first stage of alteration of the buried peat. It is brown and
crumbly, and can often be seen to be composed of decayed woody material. Another name
given to this fuel is lignite—but some lignites are black. There is very little brown coal in
England—none at all in coalfields—but very large quantities occur in several other
countries, The thick seams in Australia, consist of brown coal.

The commonest type of coal in Britain, used in houses and factories, is known as
bituminous coal. It is always black, and is made up of bands or layers which vary from
bright and glassy to dull and sooty. This type of coal generally breaks easily into
rectangular blocks along planes of easy splitting(cleavage) which the miner calls the ‘cleat’
of the coal. Noticing the direction of the cleat helps the miner in his difficult task of
‘getting’ or ‘winning’ the coal.

Anthracite is a form of coal showing the greatest amount of change or alteration from the
peaty layer of which it was originally formed. It is hard and shows little sign of banding, but has

a luster(or shines)rather like dull steel, and it breaks into skew—shaped blocks.
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‘Cannel’ coal is a dull, hard coal without bands or cracks. It is found in most

coalfields especially in Scotland and Lancashire. The name cannel is said to have been

given to this type of coal because it burns with a long smoky flame as does a candle.

New Words and Expressions

accept [ ok'sept] wt. B ,IAT]
accident ['aeksidont] n. ZE
anthracite ['en6rosait]| n. &l
alteration [ o:ltareifon] n. ZFEE
bend [bend] v. F&;n. Tk
bog [ bag] n. U H, H#E
bore [bo:] v. ZEfL,&85fL,4THR
bottom ['botom] n. J&,HJiE
break [breik] v. ¥ ,#, %
burrow ['bareu] n. 7;v. $#RI%
bituminous coal 4
brown coal #§ /%
cannnel coal ME(EHERY ., KEHBRE)
cleavage f#3H , B34
cleat [kli:t] #+, @38
cliff [klif] n. ¥ EE
coal measures # &
collect [ kalekt] v. W&, ,£Eh
complicate ['komplikeit] vt. & 24
compose [ kam'pauz] vz. i
concentrate ['konsentreit] v. £ H
crack [kreek ] v. FF5d, MM ;n. 4%, 05
damp [deemp] n. 85, %, L#lT;a. BEH
deliberately [diliboratli] ad. 7 ZHs,EE H#
delta ['delta] =M
dense [dens] a. FAFH,MEEH
deposit [di'pozit] vt. {FULLE LA
dig [dig] n. #H3 .4, T
disturbance [diste:bons] n. BE&3h, T3, 35h
fern [forn] EEHY
fireclay n. k%t
fold [fauld] n. #84%.%8 i
fragment ['fregmoent] n. B H , Wi K
a 10 -



Lesson 2 Coal of Origin

getting R4, F 4 T1E

giant ['dzaiont | a. B KM

gravel ['greevel ] n. #PBk

harden [‘ha:dn] ». {# 1% [@& 45§

hilly ['hili] a. EBEZH,ZI1LHK

hollow [holau] w. FFM;n. HEHL, /NS
lignite [lignite ] n. #4#

luster [lasta] n. Y

molten ['maulten] a. &L

mosts n. & 8, {HE

occupy ['okjupai] vt. & .54

partly decay ¥4 & £

peat [piit] n. MK

polish ['paulif] vt. BEYa;n. BEHE

push v. #E,#E#

reed [rixd] v. &n. ?'Jiidi@]l

ridge [rid3] n. T ,08, L%

roll [roul] n. &}, R , TR B8R UL
sandstone ['saendstoun] n. A%

shale [Jeil ] n. T1&

sheet [fiit] n. F 4,9, 3%

sill [sil] n. HE

slickenside n. W72 8 #IELE @

throw [Orou] n. 7825, Wié Wi 2R EH N
trough [trof ] n. Y8, A7, Fif;v. EITE
valley ['veeli] n. B4, Bk, & H#
washout ['woafaut | #hds , kil

Notes

1. Coal was known to man thousands of years ago, Ancient writings tell us that three
thousand years ago the Chinese knew that certain kind of black rock would burn, and in
one part of the country where there was little wood they used to dig into the earth to find
this black rock for their fires.

A, where 3% & A, B 51— R & M E EMNE, B the country, 7E3X A
Hlittle FE“RA” ILPFRER  EE5AAHLZREM. FER:EM a littde (FE“—2”
i) A . A 3 : There is little water there (AR JLI&EH £ 7 JK) , There is a little water
there (FR LA —H7K) .

BB 30 LA AT AR A TR 45 IR AT 28 3 000 4F LUAT H E AR L
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