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PART I. GEOLOGY

Unit I
Our Earth

I. Before you start:
Guess about the origin of the Earth:

1) It is the result of some processes in the Universe.
2) God created the Earth.
3) Nobody knows how the Earth was originated.

II. a) Remember the following words:
huge [hju: ] – ;
scarce [sk s] – ;
in spite [spait] of – ;
vague [veig] – ;
related [ri'leitid] to – ;
accurately ['ækjuritli] – ;
space [speis] – ;
to deal [di:l] with –  ( );

 obtain b'tein] – ;
to occur 'k :] – ;
comprehension [,k mpri'hen )n] – ;
comprising [k m'praizi ] – ;
widespread ['waidspred] – ;
in existence [ig'zist( )ns] –  ( );
weight [weit] – ;
to survive [s 'vaiv] – ;
to occupy [' kjupai] – ;
to include [in'klu:d] – ;

b) Find the Russian equivalents:
1) rocky beach; 1) ;
2) slightly lopsided ball of rock; 2) 

;
3) above the sea level; 3) 

;
4) a mere pinprick; 4) 

;
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5) by some means or another; 5) 
;

6) this ever present attraction; 6) ;
7) not formed in or by living things; 7) 

;
8) add up to one per cent. 8) .

III. Read the text to find unknown information.

Text

Our Earth

The earth is a huge, slightly lopsided ball of rock, so enormous
that we can scarcely imagine how heavy it is. It weighs about
6,600,000,000,000,000,000,000 tons. Its diameter through the equator
is 7,926,68 miles, but from pole to pole the diameter is 7,899,98 miles,
or 26.7 miles less. In spite of this very small flattening, and an even
smaller bulge in the southern hemisphere, the earth is still nearly a
perfect sphere.

When geologists talk of the earth as a ball of rock, they do not
mean it is solidly made up of the stones you see on a rocky beach.
Scientists actually know very little about the rocks deep inside the
earth, and even the definition of a rock itself may seem vague and
complicated. It is easy to define chemical elements and the minerals
they form, but it is not easy to define the rocks of which the earth is
made.

All life is, as we know, spread out in a thin layer on, or close to
the surface of the rocky earth. Some plants and animals make their
homes two or three miles above the sea level. Others can survive an
equal depth below the surface of the sea. But it is within this thin six-
mile layer, that over 99, 99 per cent of all plants and animals live,
grow, and die.

The story of where rocks came from is closely related to the ori-
gin of the earth, and this mystery is yet to be unraveled. The best
guess is that the earth and the entire solar system have been in exis-
tence for a little over four billion years.

Astronomers get a fairly good idea of the chemical composition
of the universe by studying the light from the stars and the sun. But as
soon as scientists have to deal with the smaller, colder bodies like the
planets and satellites, information is more difficult to obtain. Our direct
knowledge of rocks is limited very much to the crust of our earth. The
deepest hole that man has ever been able to dig in it is an oil well that
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goes more than 9 km deep. This is only about five miles down, a mere
pinprick into the crust.

Scientists can measure the age of rocks that contain uranium
quite accurately Uranium in a rock slowly but steadily decays into one
kind of lead. Thus, careful measurements to find the relative weight of
uranium and lead in the rock can be used to measure the rock's age.
When about one quarter of the uranium has changed to lead, two bil-
lion years have passed. This is almost the age of the oldest known
rocks, found in the mountains of India.

In recent years, astronomers and geologists have shown that
the story of the origin of the world is very complicated. Yet everyone
agrees that the earth, the planets and the sun are made of matter.
Therefore, comprehension what is meant by matter is the first step in
understanding rocks.

Matter is anything which occupies space, has weight and can be
detected by some means or another. Each bit of matter on the earth or
in the universe attracts all other bits of matter. This ever present attrac-
tion is known as gravity or gravitation.

All matter is made of chemical elements listed in the Men-
deleyev’s Periodic Table. Over 99 per cent of the material in the earth
is made of about 30 lightest elements. All our rocks are also made of
these 30 light elements. If the sun and the other stars are included the
two lightest elements – hydrogen and helium – make up nearly all the
matter in the universe.

On the hot surface of the sun, most atoms (the smallest particles
of an element) are independent of each other. On the earth atoms
usually combine to form molecules. Sometimes two or more atoms of
the same kind will join together. Atoms of hydrogen and oxygen are
usually joined in pairs. More often, two or more different elements
unite, forming a molecule made of several kinds of atoms.

The hundred or more kinds of atoms can combine in millions of
different ways. In each case a different molecule is formed. Living
things contain large, complex molecules. Nearly all of them include
atoms of carbon joined with atoms of hydrogen, oxygen, nitrogen, sul-
fur and phosphorus. In the crust of the earth 30 or so lightest elements
have joined together to make thousands upon thousands of different
molecules. These molecules form chemicals which occur naturally in
the crust of the earth. When these natural chemicals have a definite
crystal structure and are not formed in or by living things, they are then
called minerals.

Thousands of kinds of minerals are known, but only a hundred
or so are common. These common kinds are made mainly of eight
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elements: oxygen, silicon, aluminum, iron, calcium, sodium, potassium
and magnesium. These eight elements, joined together in various
ways, make up nearly 99 per cent of the crust or outer part of the earth
(Fig.1).

Fig. 1. Main elements which compose the Earth’s crust

One important group of minerals in the earth's crust is the ox-
ides. Here, the molecule is made of one or more atoms of oxygen
combined with one or more other elements. Best known and most im-
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portant of all the oxides is silicon dioxide, the chemical name for quartz
or sand. Quartz is the most widespread mineral that is found in the
earth's crust.

Another common group of minerals is the silicates. Here silicon
and oxygen are once again combined. But in addition, one or more
metals such as aluminum, calcium, sodium or potassium are part of
the molecule. Silicates are the most important group of rock-forming
minerals. Whether in the form of silicon dioxide or in the form of sili-
cates, the two elements – silicon and oxygen together make up 83 per
cent of the crust of the earth. Six metals make up 16 per cent; other
elements add up to one per cent. Iron, the most important metal, is in
the less-than-one per cent group; so are all the precious metals. All of
these together are the materials comprising the earth's crust.

IV. Have a comprehension check of the text.

Questions:

1) What is the diameter of the Earth?
2) How old is the Earth and the whole solar system?
3) What is the deepest hole in the Earth that man has ever been
able to dig?
4) Where do most animals and plants live, grow and die?
5) What do the Earth, the planets and the sun consist of?
6) What is the gravity or gravitation?
7) What elements constitute most minerals?
8) What are the most important mineral groups?

V. a) Give the Russian for:

1) weight, lead, universe, dioxide, nitrogen, hydrogen, silicate,
origin, crust, potassium, sulphur, to spread out, to produce, to deal
with, to make use of, oxygen;

2) sea level, six mile layer, precious metals, rocks age, ever
present, oil well;

3) in spite of, in order to, thus, as soon as, towards, inside, whether,
therefore, once, even, in different ways, on the way, by means of.

b) Give the English for:

; ; ; ; ; ;
; ; ; ; ; ; -
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; ; ; ; ; ;
; ; ; .

VI. Translate the sentences into Russian. Pay attention to the
Passive voice.

1. Iron is found in veins and beds of the earth's crust. 2. All min-
erals are found in rocks. 3. The term volcanism is applied to the study
of volcanic action. 4. The composition of magma governs what mineral
will be formed from it. 5. Crystalline quartz is found in rocks which were
once melted. 6. Beds of salt that were deposited from the sea water
are found on the land. 7. Some volcanic rocks had been changed into
schists. 8. It has been estimated that 95 per cent of the crust is com-
posed of igneous rocks.

VII. Open the brackets. Use the Passive voice.

1) Crystalline quartz (to find) in rocks which once (to melt).
2) Beds of salt that (to deposit) from the sea water (to find) on

the land.
3) The various techniques of geophysical prospecting (to base)

on a number of fundamental principles.
4) Our Earth (not mean) only as a ball of rock.
5) Any molecule (to make) of atoms of oxygen and other ele-

ments.

VIII. Comment on the following:

1) Life is spread out in a layer close to the surface of the earth.
2) Scientists agree that the earth, the planets, the sun are made

of matter.
3) The common kinds of minerals are made mainly of eight ele-

ments.

IX. Divide the text «Our Earth» into logically completed parts and
give each a subtitle.

. Retell any part of the text in English.
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Unit II
The Nature of Rocks

I. Before you start:
What do you think the chemical compounds constituting rocks
are?

II. a) These words and word – combinations will help you to un-
derstand the text:

immediately [i'mi:dj tli] – ;
angle ['æ gl] – ;
to eliminate [i'limineit] – ;
liquid ['likwid] – ;
however [hau'ev ] – ;
sense [sens] – ;
to sense [sens] – ;
cinder ['sind ] – ;
muck [m k] – ;
ash [æ ] – , ;
yield [ji:ld] – , ;
to yield [ji:ld] – 1)  ( ), ; 2) ,

; 3) ;
to swamp [sw mp] – ; swamp [sw mp] – ;
to imply [im'plai] – ;
hand in hand –  ( );
shifting sands [' ifti  sands] – ;
to look alike [luk 'laik] – ;
but it may be well to point out – ;
there are also times [taims] – ;
the identification [ai,dentifi'kei )n] of rocks involves [in'v lv] much
more properties [‘prop tiz] – 

;
relative ['rel tiv] weight of the rock – -

;
shale eil] – ;
slate [sleit] – ;
schist ist] – ;
weak [wi:k] – ;
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stable ['steibl] – , ,
metastable [,met 'steibl] – ,
ductile ['d ktail] – ;
soluble ['s ljubl] – ;
acid ['æsid] – ;
texture ['teks ] – , ;
brittle ['britl] – .

b) Give the Russian for:

a) man-made, smooth, alive, common, relative, liquid, to polish,
desert, pattern, mixture, cement, shale, coal, aid, mud, deposit, to ex-
ist, to identify;

b) ice field, sea animal, mineral like substance, diamond saw,
paper thin, glass slide, ocean life;

c) as, for, however, still, though, until.

III. Read the text and say what facts seem unknown and strange
to you.

Text

The Nature of Rocks

To the geologist, rock is the natural, solid material that makes up
the earth. The first word, natural, immediately eliminates man-made
materials like cement, glass, brick, and steel, even though these all
come from the crust of the earth.

The second word, solid, rules out the air and other gases, the
oceans, rivers, lakes, and other liquids. However, solids can be
changed to liquids and gases by being heated; liquids and gases can
be changed into solid by being cooled. The definition of a rock means
solid at temperatures which normally occur in the earth's crust. Even
this does not cover everything, because one of the most common
chemical compounds on the surface of the earth may or may not be a
rock, depending on its temperature. This chemical compound is water
– H20. Water makes up nearly three fourths of the surface of the earth.
Most of it is in the form of a liquid, and while liquid water affects the
rocks of the earth in many ways, water is not a rock. However, in the
arctic and antarctic regions, and in the temperate regions during win-
ter, millions upon millions of tons of water are a hard, frozen solid. In



13

the antarctic, ice occurs in layers nearly two miles thick. Ice is, there-
fore, a rock, and geologists study the great ice fields just as they study
other rock formations.

In speaking of rocks, geologists use the word solid in its techni-
cal sense. A solid is the matter that is not a liquid or gas. What the ge-
ologists would sometimes call solid rock might seem strange to you.
The wet sands on the beach and the shifting sands in the desert are a
solid and a rock. This is also true of the layers of mud and muck in the
swamps, or the ash and cinders from volcanoes. They are rock also.

The third word, material, brings no additional problems to the
definition of a rock. But it may be well to point out that the materials in
the crust of the earth may have two distinct origins: organic and inor-
ganic. Most of the material in the crust of the earth is inorganic. This
means that it is in no way related to li fe or living things. Lava pouring
from a volcano makes an excellent example of inorganic material. So
do the great masses of granite pushed miles into the air.

While most of the rocks are made of materials which are not or
ever have been alive, some rocks are organic — made up by living
things. Coal and oil deposits, for example, are the remains of ancient
plants. Oil, you might say, is a liquid and therefore is not a rock. How-
ever, there are no great underground lakes of oil as some people
imagine. The oil is usually soaked up in the pores of sand and other
rocks. Under special conditions it drains into wells from where it is
pumped to the surface. Millions of gallons of oil are locked up in rocks,
especially in the oil shales. Asphalt is another organic rock.

Less well-known are the rocks which have been formed from the
remains of sea animals. Shells, cemented together form several kinds
of limestones. Sometimes these are the shells of microscopic animals,
sometimes they are much larger shells.

Coral is another kind of rock made by living things. Coral ani-
mals take lime from the sea water and build it into reefs in which mil-
lions upon millions of coral animals live. Islands of coral dot the South
Pacific. A few microscopic plants and sponges have silica skeletons.
Under certain conditions these, too, form organic rocks.

One final explanation in the definition of rocks is about as com-
plete as it can be. The definition implies that rocks are large masses of
natural, solid material, big enough to form a distinct part of the earth's
crust.

Diamonds are not rocks, even though they are found in the crust
of the earth. But if a whole mountain of diamonds was discovered, then
it would be correct to call diamonds a rock. There are places where
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one can see mountains of marble, quartz granite or limestone. You can
find large beds of coal, shale or lava. These are rocks. There are the
many miles of rich soil, more miles of sand in the desert and on the
shores. They all make up major parts of the earth's crust, so they are
called rocks.

You may have noticed that the definition of a rock does not say
anything about minerals. This is odd, for we commonly think of rocks
and minerals as going hand in hand. Most often they do. However, all
minerals are inorganic. They are chemical compounds and therefore
have a definite chemical composition. Mixtures of minerals often do
form enough of the earth's crust to be considered rocks. Granite, made
mainly of three minerals — mica, feldspar and quartz, is undoubtedly a
rock.

There are also times when a single mineral may form a rock.
Quartz is a common mineral. Some forms of sandstone are made up
of 99 per cent pure quartz. In this and other cases the rock and the
mineral are made of the same chemical substances. This may also
happen in the case of the mineral, calcite, which forms a kind of pure
marble. Here again the rock and the mineral are the same. Gypsum is
another rock made of a single mineral. The mineral kaolin makes fine
clay and forms still another kind of rock.

However, rocks may be made of materials which are not minerals
at all. Volcanic glass or obsidian is not a mineral but it frequently forms
rocks. Coal, peat and asphalt are not minerals but they are rocks.

In spite of the difficulty in defining rocks, most rocks are easily
recognized when you see them, and most are made of minerals or
mineral-like substances. They are usually solid, hard, and heavy, com-
pared to the other materials you see and use daily.

The study of rocks is petrology. It is a difficult science, for most
rocks are harder to identify than birds, flowers or trees. But the study of
rocks is important, for rocks and minerals yield the materials that make
modern civilization possible. The rock which forms soil is the basis for
life on land. Dissolved minerals taken from the rocks by running water
make the sea salty and make ocean life possible to exist.

The identification of rocks is easy when the rocks are made of
minerals and when the minerals are large enough to be identified.
When the rock is fine-grained and when the minerals all look alike, as
they do in some of the dark rocks, it takes skill to identify them. The
geologist will often cut a piece of rock with a diamond saw and polish
one surface until it is perfectly smooth. He then cements the smooth
surface to a glass slide, and polishes the rest of the rock until it is pa-
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per thin. This thin layer of rock is examined under a microscope, using
Polaroid light. As the light passes through the minerals in the rock, it is
altered, producing beautiful colors. These colors depend on the kind of
minerals and on the angle at which the crystals have been cut. Such
patterns aid much in the process of identification.

The identification of rocks involves much more properties. The
texture, color, hardness and relative weight of the rock can also be
used as clues. The geologist also looks for the geologic structures in
which the rock occurs. Certain rocks are found only in volcanoes, oth-
ers in caves. Still others are more likely to be found in valleys than on
high ridges.

IV. Answer the questions to have a comprehension check of the
text:

1. What is rock to the geologist?
2. What is a solid rock?
3. What rocks can be formed from the remains of sea animals?
4. Is oil a rock?
5. Are diamonds rocks?
6. When is the identification of rocks easy?
7. What can be used as clues in identification of minerals?

V. a) Find synonyms among the following words:

man-made, to look for, layer, to change, help, strange, artificial,
bed, to search for, odd, stratum, aid, to alter, pure, to eliminate, dirty,
to remove.

b) Find antonyms among the following words:

alive, smooth, wet, possible, fine-grained, likely, thin, rough,
course-grained, unlikely, thick, dead, dry, impossible, organic, ancient,
inorganic, modern.

VI. Match the nouns with the adjectives and use them in the sen-
tences of your own:

region wet
composition organic
quartz fine-grained
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rock dark
surface smooth
zone thin
sand arctic
layer Antarctic
shifting temperate

chemical
pure
relative

VII. Render the following in English.

 – , . -
, -

. , , -
. , ,

, -
. 

, 
, , -

, .

VIII. Divide the text into logically complete parts, and give each a
subtitle.

IX. Put questions to the first, second or third parts of the text and
retell it.

X. Describe the process of rock identification using the following
words:

To look alike, fine-grained, skill, to identify, to cut, a peace of
rock, diamond saw, to polish, surface, until, smooth, to cement, glass
slide, paper thin, to examine, under microscope, polaroid light, to de-
pend (on), angle, pattern, texture, color, hardness, relative weight.
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Unit III
Rock-forming Minerals

I. Before you start:
Speak on your first exploration of minerals.

II. a) These words and expressions will help you to understand
the text:

clue [klu:] – ;
cleavage ['kli:vi ] – ;
breakage ['breiki ] – , , ;
to scratch [skræ ] – ;
streak [stri:k] – ;
impurity [im'pju riti] – , ;
luster ['l st ] – ;
occasionally 'kei li] – ;
to grade [greid] off – , ;
mention ['men )n] – ;
to mention ['men )n] – ;
to tell apart [tel 'pa:t] – ;
specific gravity [spi'sifik 'græviti] – ;
by and large [la: ] – ;
in turn [t :n] – ;
due [dju:] to – ;
on an arbitrary scale ['a:bitr ri skeil] – no .

b) Find the Russian equivalents:

arrangement
fracture
streak
gem
heat
mica
hornblende
zero
amount
to squeeze
fold
to give the clue
to range
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to crush
to reflect , , 
to dissolve
similar , 
waste space , 
alkali water , , 
garnet crystal
calcium powder
rock identification
gravity
at all
besides
at least , 
alike
since
in the overall history
the most widespread
a six- side crystal

III. Read the text and say what science helps to study the miner-
als.

Text

Rock-forming minerals

Since most rocks contain minerals, some knowledge of minerals
is necessary to identify rocks. Because minerals are chemicals, they
have special properties which aid in their recognition. Minerals are
easily identified by chemical analysis.

One of the properties of minerals which depend on their chemi-
cal composition is the specific gravity or relative weight of the minerals.
When molecules are packed together with a minimum of waste space,
as in the metals, the mineral weighs more. The specific gravity of miner-
als is compared to that of water, which has a specific gravity of 1. Com-
mon minerals range from 1.7 specific gravity, for borax, to 19.3, for gold.

Most minerals also have a distinct crystal form. This, in turn, de-
pends on the arrangement of the molecules in each mineral. Mineral
crystals fall into six systems, and these can be identified by the angles
of the crystal. Even a small fragment of a crystal is enough to give a
clue to its structure and its crystal form.

The way a mineral breaks in flat planes is called its cleavage.
This, too, can be used in identification. Mica is an example of perfect
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cleavage. Minerals also break in an irregular way. This kind of break-
age is called fracture and it, too, helps to identify a mineral.

All minerals have a definite hardness, which is the minerals abil-
ity to scratch or be scratched. Hardness is generally measured on an
arbitrary scale of 10. The color of minerals is not important in identifica-
tion because the color may be due to impurities or surface changes.
Streak is the color of a powdered mineral, and luster is the way the
structure of a mineral reflects or breaks-up light. Besides these proper-
ties, certain minerals respond to ultraviolet light and give off brilliant
colors. This fluorescence is also used in identification. Other minerals
are magnetic. Some have electrical radioactive properties. These and
many other properties of minerals help identify them in the field and in
the laboratory (Fig.2).

Fig. 2. Properties of rocks

The rock-forming minerals are a group of little importance as
gems or as sources of metal. But they have great importance in the
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overall history of the earth. The rock-forming minerals are the ones
which make our land on which we live.

Of all the rock-forming minerals, the simplest and most wide-
spread is the mineral quartz - silicon dioxide. Quartz occurs in many
forms, some of them are beautifully colored. These are used as gems.
Ordinary quartz is a colorless, glassy mineral which may form a six-
sided crystal. It breaks in the same kind of shell-like surface you find in
broken glass. Large crystals of quartz are rare and are valued for their
use in radio and electronics. Crystalline quartz is found in rocks which
were once melted, though this kind seldom forms good crystals.

Under certain conditions quartz will dissolve in alkali water and
will reform as no crystalline quartz. These forms of quartz are called
agate, onyx or chalcedony. Crystalline quartz is the usual rock-forming
mineral. Non crystalline quartz is not.

Gypsum, calcite, dolomite, and halite (rock salt) are occasionally
rock-forming minerals too, but, by and large, the rest of the rock-
forming minerals are silicate minerals. Probably the most important of
the rock-forming minerals are the feldspars. This is a difficult family of
minerals to understand because they grade off one into the other, and
are hard to tell apart. All feldspars contain aluminum, silicon and oxy-
gen. They also contain one or two metals such as sodium, calcium and
potassium. In a general way, potash or potassium feldspars are put
into one group, and soda or sodium feldspars are put with the calcium
feldspars into another group.

White, pinkish, orange or pale blue feldspar is used to manufac-
ture glaze and enamel for pottery. When feldspars break down they
form clay, another important rock.

Micas are better known than feldspars because the "books" of
mica can be peeled into flat, thin sheets. This has made mica useful in
electrical insulation. Micas nearly always occur in rocks which have
been heated, squeezed or folded. They too are silicate minerals. Some
varieties contain iron. In a general way they are made of the same
elements as feldspars-silicon and oxygen plus metals such as potas-
sium, sodium, magnesium and lithium.

Many rocks consist of mica or some other dark mineral com-
bined with feldspar and quartz, two light minerals. In addition to mica,
the two best known dark minerals are the amphiboles and the pyrox-
enes. These are also silicates. Hornblende is a common, dark green
amphibole. Agate is a similar-looking pyroxene. They are easily con-
fused but the cleavage angles are a very good way to tell them apart.

Another family of the rock-forming minerals is the zeolites, a
group comprising two dozen minerals which are chemically similar to
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feldspars. Most zeolites are soft, light minerals. Some have attractive
crystal forms.

Garnets, which people often think of as gems, are common
enough to be a rock-forming mineral. They too are silicate minerals,
usually containing two metals. Garnet crystals often form with 12, 24,
36, or 48 faces. Because garnets are hard they are used in making
sandpaper. Other less important rock-forming minerals should be men-
tioned. There is olivine, a green silicate containing magnesium and
iron; chlorite, a darker green mineral, and serpentine, which is mainly
magnesium silicate. Talc, from which talcum powder is made, is one of
the serpentine forms.

The way minerals form rocks is a complicated process. It in-
volves chemical reactions at high temperatures and pressures. These
different conditions, which may occur within or beneath the crust of the
earth, produce a variety of rocks. While these rocks are quite alike
chemically, they differ greatly in their physical and mineral characteris-
tics.

All minerals are found in rocks. Diamonds are found only in a
volcanic rock called kimberlite. Other minerals, like quartz and calcite,
may be found in many different rocks. The chance of finding gold in
limestone is practically zero, but the chance of finding it in rocks which
were once melted is much greater.

IV. Answer the questions to check up the knowledge of the text.

1) What properties of minerals depend on their chemical com-
position?
2) What is cleavage?
3) What other properties of minerals are used in their identifica-
tion?
4) What is the role of rock-forming minerals?
5) Can you describe the properties of quartz?
6) What are the most important rock-forming minerals?
7) What dark minerals do you know?

V. Underline word-building prefixes and suffixes and translate the
words. What part of speech do they belong to?

Knowledge, special, property, recognition, gravity, relative, spe-
cific, arrangement, structure, identification, irregular, fracture, ability,
hardness, important, electrical, brilliant, importance, beautifully, tem-
perature, pressure, condition, probably, attractive, mainly, reaction.
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VI. Complete the sentences choosing the words below.

1) The way the mineral breaks into planes is called… .
2) Some properties of minerals depend on their… .
3) A colorless glassy mineral which forms a six-sided crystal is… .
4) In a volcanic rock called kimberlite we can find… .
5) Mica is generally used in… .

Quartz, insulation, cleavage, composition, diamonds.

VII. Look through the list of ideas and join them using “and”,
“but”, “although”, “because”, “besides”, “therefore”, “since”, “as
well as”.

1) Minerals are identified by chemical analyses …… minerals
are chemicals.
2) Some minerals are magnetic …… some have radioactive
properties.
3) The rock-forming minerals are not important as sources of
metal …… they have great importance for the history of the
earth.
4) The most important rock-forming minerals are feldspars ……
this group of minerals is difficult to understand.
5) All feldspars contain aluminum, silicon and oxygen …… they
contain sodium, calcium and potassium.
6) Some rocks are chemically alike …… differ greatly physically.

VIII. Speak on minerals and their properties. Use the following
words:

Depend on, specific gravity, to range, crystal, fall into, angle,
break, cleavage, hardness, to tell apart, arbitrary, scale, streak, pow-
dered mineral, to confuse, to reflect, fluorescence, magnetic, electrical
properties.

IX. Compare the properties of micas and garnets. What do they
have in common? Use the expressions: to begin with, I’d like to
say that, in addition to, as you know…

X. Describe the outward appearance, properties and usage of any
mineral.
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Unit IV
Igneous Rocks

I. Before you start:
What sciences deal with the study of the earth’s structure?

II. Study the words that will help you to understand the text.

Igneous ['igni s] rocks – ;
molten ['m ult( )n] – , ;
core [k :] – ;
liquid ['likwid] – ;
mantle ['mæntl] – ;
layer ['lei ] – ;
sear [si ] – , ;
fiery – ['fai ri] – , , ;
soil [s il] – , ;
sediment ['sedim nt] – , ;
debris – ['debri:] – ;
abundant – [ 'b nd nt] – , ;
to jut t] up – ;
edge [e ] – , ;
to shift ift] – , ;
dike [daik] – , , ;
extrusive [ek'srtu:siv] – ;
sill [sil] – ;
blister ['blist ] – , , , ;
sial – [si l] – ;
sima – [sim ] – , 

;
shrinkage [' ri ki ] – ;
to bubble ['b bl] – ;
to froth [fr ] – ;
pumice – [‘p mis] – ;
cinder – [‘sind ] – , ;
fine-grained [fain greind] – ;
hamber [' eimb ] – , ;

suspended [s s'pendid] – .
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III. Read the text and say what practical use the knowledge of
rocks has.

Text

Igneous Rocks

The igneous rocks are those which were formed from melted or
molten materials. Igneous rocks were once magma, a thick, hot liquid
deep inside the earth. Since all igneous rocks come from inside the
earth, let us take a quick look at what is inside.

The deeper we go into the earth the less is known about its
structure. There is some knowledge based on earthquake waves, the
behaviour of the earth as a spinning planet, and laboratory experi-
ments with rocks under high pressure. These suggest that the very
core of the earth is probably iron or iron alloyed with nickel and cobalt.
Pressure on the rock near the earth’s center equals to about 25,000
tons per square inch. The rock of this rigid inner core – which extends
790 miles out from the center of the earth- is somewhere between 10
and 15 times as dense as water. Surrounding this inner core is another
zone some 1,360 miles in thickness. This outer part of the core of the
earth also seems to be of dense material, but certain types of earth-
quake waves do not go through it. Since these earthquake waves
travel through solids and not through liquids, it is possible that this
outer part of the earth’s core acts like a dense liquid. The heavy core
of the earth is about 4,300 miles in diameter.

Surrounding the core of the earth is a zone or mantle layer close
to 1,800 miles thick. This is a solid, rocky layer which may grade into
the iron core. The last 20 or 30 miles from the center forms what is
called the crust of the earth. This is a term left over from the old days
when people imagined that the interior of the earth was a great mass
of molten rock and searing flames. A thin crust was thought to sur-
round this fiery interior. Every now and then the crust would crack and
puncture to let flames and volcanic rock pour out. Even though this
idea about the interior of the earth is false, the term “crust” is still used
for the outermost layers of rock.

The crust of the earth contains two distinct types of rocks- for-
getting for a moment the soil, sediments, debris, water and ice that
coat the surface. The continents are supported by the crystalline sial.
Sial is a word made from the abbreviations for silicon and aluminum
and it is used because the rocks underlying the continents are rich in
these elements combined with oxygen. Sial rocks are light in color and
light in weight. They are the rocks that form our great mountain ranges.



25

Lying underneath the sial and lying directly under the great Pa-
cific Ocean Basin is the sima. This word is made from the abbrevia-
tions for silica and magnesium – again because these two elements
are abundant in the rock. Volcanic lavas are of a silica – magnesium
type. They are dark rocks, and are generally heavier than those of the
sial. The islands that jut up from the deep Pacific Basin are volcanic
ones of the sima type.

A zone of glassy rock is believed to be just beneath the sima at
the upper edge of the mantle. This glassy rock melts easily under the
great heat and pressure 30 to 40 miles down inside the earth. The
presence of this rock zone may occur due to movements below the
crust of the earth and to the shifting of rock as mountains are formed
and as ocean basins settle.

The melted magma which forms igneous rock seems to have its
beginning at least 20 or 30 miles down. Somewhere in this zone the
temperature is high enough to melt rock, while at the same time, the
pressure is so high that the rock transmits earthquake waves and acts
like a solid (Fig.3).

Fig. 3. Formation of igneous rocks

Earth movements relieving strains and pressures in the crust
create zones of weakness or actual breaks. These permit some of the
magma to find its way up into the crust either through cracks or by dis-
solving the weakened rock around it. Sometimes magma moves to the
surface, spewing out of volcanoes or spreading over the countryside in
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huge lava flows. Lava is only one type of igneous rock, but it is proba-
bly the best known. Most magma cools well below the surface of the
earth. Under these conditions it cools very slowly.

Inside the crust of the earth, magma may flow into branching
cracks forming veins. It may cut across layers of rock forming great
sheet-like dikes. When magma flows between layers it forces the rock
apart. Such an intrusion is known as a sill. Sills may be anywhere from
a few inches to hundreds of feet in thickness.

Sometimes intrusive rock, forced between layers, will raise the
upper layers like a blister. Such blisters a few miles or so across are
called laccoliths. Large intrusive blisters may cover thousands of
square miles.

Magma that intrudes or pushes in to other rock cools beneath
the surface of the earth and hence cools more slowly. Minerals sepa-
rate out and crystals develop. Shrinkage may split the cooling rock into
huge regular columns. Millions of years later the rocks above may be
worn down and the igneous rocks are exposed at the surface. Then
these structures can be studied and the valuable minerals in or near
them can be mined (Fig.4).

Fig. 4. The cycle of rock formation

When magma does reach the earth’s surface it cools much
more rapidly. The rock it forms is then called an extrusive rock be-



27

cause it is pushed out into the surface. The cooling of extrusive rock
may be so fast that magma does not form mineral at all, but a kind of
natural glass or obsidian. This natural glass, usually dark brown or
black, is almost exactly the same as the glass used for window-
glasses or bottles. Indians prized it for arrows and spearheads. It is
sometimes used for simple jewelry.

Igneous rocks are important to us because of the rich mineral
deposits in them or in veins which are found in them (Fig.5).

Fig. 5. Components of igneous rocks

Magma may contain a great deal of gas. As it reaches the sur-
face this gas escapes, causing the magma to bubble and froth as the
rock cools. When there are so many gas bubbles that the natural glass
is whipped into a froth, the rock is called pumice – a rock usually light
in color and so light in weight that it will float on water. When the gas
bubbles are larger, the volcanic rock looks like coarse cinders. Dark,
heavy basalt is one of the most abundant lavas, but there are also light
colored lavas rich in silica. Some lavas, thrown high in the air, cool as
they fall, forming rounded or twisted volcanic bombs.

From such veins we get most of our gold, lead, zinc, mercury,
arsenic, antimony, nickel, cobalt and titanium.
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Igneous rocks were the first kind of rocks to form. Some are
known to be over two billion years old. At the same time, some other
igneous rocks are the youngest rocks, for there are active volcanoes
still spewing lava from their c raters this very day. Igneous rocks, more
than any other kind, offer proof that the earth is still growing, changing
and constantly rebuilding its mountains and hillsides.

IV. Answer the questions to the text to have a comprehension
check.

1) What is the origin of igneous rocks?
2) What is suggested to be the core of the earth?
3) Why is the term «crust» used for the outmost layers of the
rocks?
4) What is known as a sill?
5) How do crystals develop?
6) What is called extrusive rock?
7) Why are igneous rocks important to us?
8) How old are igneous rocks?

V. a) Explain in English the meanings of the words.

Example: The core of the earth is a zone of mantle layer, solid,
rocky which may grade into the iron core.

Igneous rocks, magma, crust of the earth, sial, sima, lava,
pumice.

b) Fill in the gaps.

1) The outermost layers of rock are called … .
2) ... rocks form our great mountain ranges.
3) Silica and magnesium are abundant in the rock called ... .
4) Zones of actual breaks are created by ... .
5) The best-known type of igneous rocks is ... .
6) We find most of our gold, lead, zinc, mercury, etc. from ... .
7) Igneous rocks prove that … .

VI. Translate the sentences paying attention to the Subject Con-
structions:

1) All igneous rocks are believed to come from inside the earth.
2) The outer part of the earth's core seems to be of dense material.
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3) The interior of the earth was imagined to be a great mass of
molten rock.

4) A zone of glassy rock is supposed to occur due to move-
ments below the crust of the earth.

5) Magma is believed to contain a great deal of gas.
6) Some igneous rocks are known to have been formed two bil-

lion years ago.

VII. Transform the sentences, using the Subject Constructions.
Use the verbs: to seem, to believe, to expect, to know, to suggest.

1) Igneous rocks are formed from molten materials.
2) The very core of the e th is iron alloyed with nickel and co-

balt.
3) The core of the earth is surrounded by a solid rocks layer.
4) The islands that get up from the Pacific basin are volcanic

ones.
5) The melted magma had its beginning at least 20 or 30 miles

down.
6) Indians used natural glass formed from cooled magma for ar-

rows and spearheads.

VIII. Contradict to the following statements. Use the expressions:
it seems to be wrong, I don't think so, as far as I know, etc.

1) The melted magma forms the very core of the earth.
2) Sima is believed to lie at the upper edge of the mantle.
3) Igneous rocks are rather young.
4) The deeper we go inside the earth the more we know about

its structure.
5) Magma that intrudes into the rock cools very quickly.
6) Nobody knows the origin of the word «sima».

IX. Retell the text according to the plan. Use the words in brack-
ets.

1) The core of the earth. (Knowledge, earthquake, iron alloyed
with nickel, as dense as water, the inner core, diametre.)

2) Sial and sima. (The crust of the earth, abbreviations, oxygen,
light in weight, underneath, silica and magnesium, abundant, islands.)

3) The behavior of magma. (Veins, forces the rock apart, intru-
sion, sheet-like dikes, sill, crystals, shrinkage.)

X. Tell your groupmates about magma and answer their ques-
tions.
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Unit V
Sedimentary Rocks

I. Before you start:
What do you know about the origin of sedimentary rocks? What
does the word «sediment» mean?

II. a) Pronounce the words correctly.

debris – ['debri:]
glacier –[ 'glæsj ]
quartz – [kw :ts]
stalactite –[‘stæl ktait]
dolomite – [‘d mait]
lignite – [‘lignait]
rubble – [ bl]
boulder – [‘bould ]
coquina – [ko(u)'ki:n ]
stalagmite – ['stæl gmait]
halite – [‘hælait]
hydrogen – [‘haidri n]
erosion – [i’rou )n]
arkose – [‘a:kous]
gypsum – [‘ ips m]
oxygen – [‘ ksi n]

b) Remember the words to understand the text:

familiar [f 'milj ] – ;
clastic ['klæstik] – ;
primeval [prai'mi:v( )l] – ;
to splinter ['splint ] – , ;
to swell [swel] – , ;
boulder ['b uld ] – ;
pebble ['pebl] – ;
volume ['v ljum] – ;
arkose [‘arkouz] – , ;
feldspar ['feldspa:] – ;
shale eil] – ;
to circulate ['s :kjuleit] – , ,

;
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lignite ['lignait] – ;
iron rust ['ai n r st] – ;
tough [t f] – ;
to trickle ['trikl] out – ;
dripping ['dripi ] – ;
to squeeze [skwi:z] out – ;
clue [klu:] – ;
fossil ['f sl] – e;
exposure [iks'p ] – , ;
chert :t] – ;
lithification [li ifi’kei n] – , ;
deposition [,dep 'zi )n] – ,

;
laterites [‘læt raits] – ;
argillaceous [,a: i'lei s] – , ;
rare [r ] – ;
nonexistent [,nonig'zist( )nt] – .

) Give the Russian equivalents.

By their very definition, were weathered and washed away, pro-
vide us with evidence, process of weathering and erosion, great ice
sheets spread out, are filled with washed-in sediment, are composed
of grains of sand, formed under desert conditions, big piles of sand
and gravel, acid-bearing water, gases are liberated, as the amount of
carbon increases, give a clue to the kinds of life.

III. Read the text to be ready to give the main idea of it.

Text

Sedimentary Rocks

The other and perhaps most familiar group of rocks are made of
debris, waste and rubble. The geologist speaks of most of them as
fragmental or classic rocks.

Classic rocks cannot be the oldest, for by their very definition
they have been formed from other rocks. Yet in many cases, they are
more interesting than any of the earliest rocks. Nobody knows what the
surface of the earth was like when it was first formed.

But if in those primeval times, rocks were broken up, weathered
and washed away, the forces of nature such as we know them today
must have been also present long ago (Fig.6).
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Fig. 6. Formation of sedimentary rocks

Sedimentary rocks provide us with evidence that for at least a
billion years – and perhaps more – conditions on the earth's surface
were very much the same as they are today. An atmosphere contained
the sun's heat. Rain, wind, running water, and the chemicals of the air
changed the surface rocks. This process of weathering and erosion
began as soon as first rocks were formed and it continues today. In
older regions, snow changes into ice and ice forms glaciers which
move slowly over the land, wearing down the rocks and carrying frag-
ments away. In past ages great ice spread out over much of North
America, Europe, even covering parts of the African continent.

Even raindrops help wear away the rocks. But the water that
runs over the land or through the cracks in the rocks wears them out
even more. The heat of the sun splits rocks open. Frosts of winter
splinter them too. Plant roots growing into cracks swell the rocks apart.
All these kinds of actions break the rocks into smaller and smaller frag-
ments which are finally carried away by gravity and even by the wind.
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Sooner or later these fragments move down to lower and lower
levels because of the action of gravity. Rivers drop sand and mud in
deltas at the sea shores. Lakes are gradually tilled with washed – in
sediment, so are the dry desert basins. Wherever sand, mud, silt and
dust are deposited they become cemented together, forming sedimen-
tary rock.

Sedimentary rocks form in ways in many places. But the rocks
are always the formation of particles or fragments from older rocks.
Sometimes fragments are stones and boulders, sometimes pebbles,
sometimes fine sand or fine clay. Chemical action in shallow seas and
in hot springs may form deposits of even finer chemical sediments.
Sedimentary rocks make up about 75 per cent of the exposed land
surface of the earth. But they make up less than 5 per cent of the total
volume of the earth's crust.

Sedimentary rocks are often classified according to the way they
had been formed and to the size of the particles in them. Following this
classification, we begin with fragments which were broken or worn off
from older rocks. When such fragments are of pebbles size or even
larger, then cementing them form a rock called conglomerate.

When the rock fragments are smaller, like grains of sand, the
rock is called a sandstone. Sandstone may be fine or coarse, hard or
soft. Usually they are composed of grains of sand or silica. Sometimes
other minerals are present and then the sandstone is given a special
name. Arkoses, for example, is sandstone formed under desert condi-
tions. It contains grains of feldspar as well as grains of quartz. Sand-
stones form about 32 per cent of all sedimentary rock (Fig.7).

When the rock particles are still smaller in size, so small that
they are difficult to see, the rock is a shale. Shales are rich minerals,
though they may contain large amounts of silica. Shales are usually
fine-grained, light or dark in color, and they often break in a typical
way. Shale's are the most common of sedimentary rocks, forming
about 46 per cent of all sedimentary rocks known.

Limestone is a sedimentary rock, which does not easily fit in with
the others. Limestone has many origins. In some cases, it is a classic
rock formed of fragments of shells piled on beaches and cemented
together by the lime itself. Coquina is coarse limestone made of shell
fragments. Of the sedimentary rocks, 22 per cent are limestones.

When classic fragments are first deposited, nothing holds them
together. They may remain in this state for hundreds of thousands of
years. Big piles of sand and gravel were deposited 25,000 or more
years ago during the great ice age in only a few places have these be-
gun to cement together.
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Fig. 7. Composition of sedimentary rocks

Rock fragments will cement together faster when water calcu-
lates through them especially i f the water contains dissolved chemi-
cals. Lime is such a chemical. Iron rust is another. It gives sandstone
and shale a yellowish or reddish color. Silica is a third element and when
sandstones are cemented by silica they are likely to be hard and tough.

The other group of sedimentary rocks includes those of chemi-
cal origin. In shallow seas, lakes and caves and certain special condi-
tions, lime is deposited chemically. One form is underpolitic limestone
of small round grains about the size of grains of sand. Acid-bearing
water trickling out through limestone dissolves some of it. The lime-
stone is redeposited as the water evaporates in cracks or caves. Such
drippings form stalactites and stalagmites. Dolomite, a magnesium lime-
stone, halite and gypsum may also be deposited chemically. All they
form are beds that are large enough to be classified as sedimentary
rock.

Finally, plants and animals produce a few sedimentary rocks.
Coal deposits begin as peat, a soft organic material that is from decay-
ing ferns and swamp plants. As this material is buried by layers of
sand and debris, water in the peat is squeezed out and is liberated.
The amount of carbon gradually increases as the material changes
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from peat to lignite, a brown coal, and from the brown coal to soft,
black coal. At each step, as the amount of carbon increases, the
amount of hydrogen and oxygen in the material decreases. Coral and
similar animals form deposits of organic lime in reefs.

Sometimes sedimentary rocks give a clue to the kinds of life and
conditions which existed millions of years ago when the rocks were
formed. Fossils are the remains or evidences of li fe buried in the rock.
Sometimes the actual remains are buried; sometimes fossils are im-
pressions, molds or casts. In nearly every case they are formed in sedi-
mentary rock, when plants and animals have been buried under debris.

Tough parts of plants and hard parts of animals produce the
best fossils. Shells, bones, teeth, leaves, wood and bark are often pre-
served. Fossils tell the history of the earth and the development of life.
In the oldest rock, only the simplest kinds of plants and animals are
found. In more recent rocks the plants and animals are different and
more complex, showing a great range of adaptations to many envi-
ronments. It is mainly through the study of fossils that scientists have
come to understand how the plant and animal life of today came to be.

Sedimentary rocks, especially those formed in shallow waters;
contain ripple marks, formed by the action of waves stirring the bottom.
Mud cracks mark the places where the shallow waters dried out, ex-
posing the cracked mud. Later the cracks were filled with silt, preserv-
ing their pattern.

The layers of sedimentary rock often form parallel beds. A storm
may wash down coarse material. During the winter when a lake is cov-
ered with ice, only the finest material is deposited. Sometimes the
beds are tilted where a stream is depositing sand and mud at its
mouth. All these features are preserved in sedimentary rocks and help
to show how they were formed.

IV. Distribute questions according to the contents of the text.

1) What are sedimentary rocks characterized by?
2) What action influences the decomposition of rocks?
3) What important information sedimentary rocks give us?
4) How old are sedimentary rocks?
5) What is the role of plants and animals in the production of
sedimentary rocks?
6) What do fossils tell us about?

V. Find the English equivalents of the word – combinations and
phrases and use them in your own sentences.

; ; 
; ;  – 
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; , 
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VI. Read the sentences and name the functions of the verb “to be”:

1) In many ways sedimentary rocks are more interesting than any
other ones.
2) The process of weathering began as soon as the first rocks were
formed.
3) The rocks are to be studied carefully so that geologists can be sure
of their origin.
4) The deeper we go into the earth the less is known about its struc-
ture.
5) The scientist was working with equal skill in every branch of geol-
ogy.
6) Some rocks have been formed from the remains of sea-animals.
7) Some rocks are made of materials which are not minerals at all.

VII. Find in the text the verb “to be” in different functions and ex-
plain their meanings.

VIII. Comment on the following points. Contradict to the state-
ments if they aren't right.

1) In many ways sedimentary rocks are more interesting than
any of the earliest rocks.

2) Sedimentary rocks are formed in different ways in many
places.

3) Limestone easily fits in with other sedimentary rocks.
4) There are no sedimentary rocks formed as a result of chemi-

cal changes.
5) In the oldest rocks only the very simple forms of li fe are

found.
6) The processes of erosion and weathering began only in re-

cent years.

IX. Divide the text into logically completed parts and discuss one
of them.

X. Ask your partner about sedimentary rocks.
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Unit VI
Metamorphic Rocks

I. Before you start:
Do you know the meaning of the words “metamorphic”, “meta-
morphism”? Perhaps you know the word “ ”? What
do these words mean?

II. a) Remember the following words and expressions.

metamorphic [,met 'm :fik] – ;
feature ['fi: ] – , , ;
to be altered [' :lt d] – ;
alteration [, :lt 'rei )n] – ;
to intrude [in'tru:d] – , ;
to adjoin in] – ;
inch [in ] – ;
due [dju:] – ; , ;
volatile ['v tail] – , ;
deposit [di'p zit] – , , , ;
solution [s 'lu: )n] – ;
zeolite ['zi: ulait] –  ( );
arsenic ['a:snik] – ;
foliated ['f uliitid] – , ;
to squeeze [skwi:z] out – , ;
percentage [p 'senti ] – ;
texture ['teks ] – , ;
traces [treisiz] – ;
border ['b :d ] – ,
hornfelds [h :nfelds] – .

b) Give the Russian equivalent.

Cause changes, overlying rocks, on either side, volatile depos-
its, zeolites and arsenic minerals, shifting in the earth’s crust, squeeze
out the traces of water, circulating waters, the level of rocks, the altera-
tion of soft sandstones, crystals and fossils, fine-grained slate, invad-
ing materials, increasing amount, elevate new mountains, relative posi-
tion, areas of uplift, shallow ocean bottom, sooner or later. Due to,
most of, as well as, little or no, look like, by means of, in turn, a good
deal, unless.
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III. Read the text about metamorphic rocks to reproduce the facts
you didn’t know.

Text

Metamorphic Rocks

If anything is characteristic of the world of rocks, it is change.
Mountains are moved away and ocean basins are slowly filled over
long periods of time. Changes that affect the features of the earth af-
fect the rocks also. Rocks which have been changed so that their
characters are altered are known as metamorphic rocks.

All rocks change after they are formed. The atmosphere, circu-
lating water, the pressure of overlying rocks — all have some effect.
But when these processes continue for a long time, or when they
cause marked changes in the rock, then metamorphic rocks are
formed. Some metamorphic rocks have been changed so much that
they are completely different from the rocks from which they were
formed. Unless these rocks are studied carefully, geologists cannot be
sure of their origin.

Many forces in the crust of the earth change rocks. The most
important of these forces are heat and pressure. Often heat comes
from intruded magma. Magma at a temperature of 2,000 degrees or
more may find its way into the overlying rock. The heat of the magma
bakes and alters the nearby rock. If the mass of magma is large, the
rate of cooling is slow. Then the effect of heat may be pronounced.

When hot, intruded rocks alter the rock on either side, the effect
is described as contact metamorphism. The adjoining rocks are baked.
Their mineral content may be changed, but the changes are usually
limited to a narrow border zone, a few inches or a few feet (Fig.8).

Metamorphism is not only due to hot rocks, but to hot gases and
hot liquids which flow from them. The hot gases move up through
cracks to make a closer contact with nearby rocks and minerals. These
volatile deposits may produce many new minerals. Hot solutions do
the same thing and are likely to transport even more new minerals
than hot gases. Heated waters have a much lower temperature than
magma and bring their own kinds of minerals with them. The zeolites
and arsenic minerals are examples of low-temperature deposits

The effect of heat and hot chemical solutions is sometimes
called local metamorphism in contrast to regional metamorphism which
affects large areas. Regional metamorphism usually involves move-
ments with the crust of the earth. The origins of these movements are
hard to explain. They are probably related to a shifting in the earth's
crust as rocks and minerals are moved from one part of the earth to
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another by erosion. Regional metamorphism can raise or lower the
level of rocks. Rocks may be tilted, folded, stretched or broken. Great
masses of rock may be pushed over one another, forming zones of
crushed rock. Sometimes these actions are slow and gentle, taking
place over many thousand of years. Then very little change in the rock
takes place.

Fig. 8. Formation of metamorphic rocks

At other times metamorphism is more rugged and the rocks are
altered very much. Layers of soft coal are transformed into anthracite.
         The folding and squeezing these layers of coal remove most
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of the remaining gases and squeeze out any traces of water. This in-
creases the percentage of carbon in the coal. Similar movements ap-
ply pressure to oils in shale or sand, and form where the oil and natu-
ral gas may be concentrated.

Metamorphic rocks are hard to describe and harder to classify.
Their appearance depends on the kind and the degree of change. One
example of metamorphism is the alteration of soft sandstones to
quartzite. This is a hard, tough, metamorphic rock — so tough that it
breaks through the grains of sand as well as through the cement.
Quartzite is harder, tougher, and more durable than the sandstone
from which it was made (Fig.9).

Limestones are affected by heat, pressure, and circulating liq-
uids to produce marble, a metamorphic rock. Some limestones are
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only slightly metamorphosed and the changes in them are difficult to
see. Crystals and fossils in the rock are not altered much, if at all.
While some of these slightly altered limestones are beautiful, they are
not true marble. A more thorough metamorphism is needed.

Shale, formed from mud and silt, becomes metamorphosed into
slate. Shale itself tends to break in flat layers. This is even more true of
slate. However, slate breaks along lines that are usually at an angle to
the original beds of the shale. Since slate splits so easily, it was once
widely used for shingles, blackboards and paving. If the pressure that
forms slate continues to act, a chemical reaction sets in, causing mica
crystal to form. This new rock is called phyllite. It is a finegrained slate,
glittering with almost microscopic flecks of mica. If the process contin-
ues further, the grains of mica grow larger and the result is a rock that
is called schist.

All kinds of rock can be metamorphosed — even metamorphic
rocks. Some volcanic rocks have been changed into schists. Quartz
sandstone may be metamorphosed into quartzite, and in turn this may
be altered into a quartz schist. Finally, granite, an igneous or meta-
morphic rock, may be changed into gneiss, a coarse rock which con-
tains a good deal of mica. Hence, gneiss is not as strong a rock as the
granite from which it was made. Other kinds of rock may be altered
into gneiss, too.

Some of the changes in the crust of the earth and in the rocks
have been so complex that geologists are not sure just what has hap-
pened. Granite, for example, is sometimes an igneous rock, coming
from a magma rich in silica and aluminum. It may also be a type of
metamorphic rock so altered by invading materials that there is little or
no trace of what the original rock might have been. It is possible to find
a whole series of rocks grading from normal sedimentary kinds through
schists and gneisses, which show an increasing amount of mica and
feldspar, into crystalline rocks which clearly look like granite.

The changes in the crust of the earth producing the different
kinds of rocks are all parts of a great cycle in which mountains are built
up and mountains are worn down; in which the land is raised and the
land is lowered. As mountains are worn down over periods of millions
of years, the debris finds its way into the ocean basins, increasing their
weight, while the weight of the continent is lightened. This puts a strain
on the crust of the earth. The strain adjusts itself by means of move-
ments which cause earthquakes and which, over long periods of time,
elevate new mountains. Volcanoes form a great circle around the deep
Pacific Basin.

These earth movements are on such a large scale and involve
such long periods of time that it is difficult to observe them first hand. It
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is not likely that continents have been lost in the Atlantic or that large
islands have suddenly appeared. Most of the continents have occupied
the same relative positions in the crust of the earth for millions of
years. During some eras, shallow seas invaded the continents and
sedimentary rocks were deposited. But sooner or later the continents
emerged and have continued to be areas of uplift. At other times the
continental shelf (the shallow ocean bottom surrounding the conti-
nents), now submerged, has been raised, and the continents were
much larger than at present. At one period Alaska and Siberia formed
a land bridge between Asia and America, and Australia joined South-
ern Asia.

IV. Interview your partner about the contents of the text. Use the
questions.

1. What is the origin of metamorphic rocks?
2. What factors influence the rocks?
3. What is the difference between regional metamorphism and
local one?
4. Can you give the examples of metamorphism?
5. How is marble produced?
6. Is schist different from phyllite?
7. What kind of rock can be metamorphosed?
8. What processes are caused by changes in the earth’s crust
and why is it important to know the nature of these processes?

V. Analyze the structure of the following words and translate
them into Russian.

Character – characteristic – characterize; differ – different – dif-
ference; care – careful – carefully – careless; geology – geological –
geologist; describe – description; produce – product – production;
move – movement; class – classify – classification; transform – trans-
formation; remove – removal; press – pressure; appear – appearance;
possible – impossible – impossibility; nature – natural – naturally.

VI. Translate the sentences into Russian. Name the functions of
the Participles.

1. A rock is a substance composed of one or more minerals.
2. Rocks are composed of primary minerals and other minerals

derived from them. 3. Dissolved minerals taken from the rocks by run-
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ning water make the sea salty and make ocean life possible to exist.
4.The geologic work done by running water accounts for most erosive
features on the earth's surface. 5. The instruments used now are ca-
pable of measuring extremely small differences in gravitational force.
6. A similar but more complicated device used for cleaning bore holes
is a sand pipe. 7. Most rocks when exposed at the earth's surface soon
show the effects of attack by the agents of the weathering.

VII. Find in the text the Participles and define their functions.

VIII. a) Tell if the statements are true or false. Use the formulas.

That’s out of the question,
I don’t think so,
It seems to be right,
It seems to be quite natural that,
You are mistaken.

1) Changes that affect the features of the earth don’t affect the
rocks.
2) All rocks change after they are founded.
3) If the mass of magma is large, the rate of cooling is quick.
4) Metamorphism is only due to hot rocks.
5) Heated waters have a much higher temperature than magma.
6) Local metamorphism usually involves movements of the crust
of the earth.
7) Metamorphic rocks are easy to describe and easier to clas-
sify.

IX. What facts will you use telling about:

1) regional metamorphism;
2) quartzite;
3) shale;
4) granite?

X. Work in pairs.  Discuss the three kinds of  rocks you have read
about.
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VOCABULARY I

A

abundant 'b nd( )nt]  , .
acceleration k,sel 'rei )n]  , .
accumulation ,kju:mju'lei )n] 1) ; 2) ; 3) -

.
acid ['æsid] .
admixture d'miks ]  , , .
aerate ['ei reit]  , , -

.
agate ['æg t]  .
angle ['æ gl] .
angular ['æ gjul ]  , , .
apply 'plai]  1) ; 2) ; 3) .
appreciable 'pri: bl] , .
approximate 'pr ksimit]  .
arbitrary ['a:bitr ri]  .
augite [‘ : ait] .

B

balance ['bæl ns]  , , , .
bark [ba:k]  ,  ( ).
barium ['b ri m]  .
basalt ['bæs :lt]  .
base [beis]  , , , .
basement ['beism nt] rock  , -

, .
basic ['beisik] , , .
bed , , ; , , .
beryllium [be'rilj m]  .
bind [baind] , , , .
bituminous [bi'tju:min s]  , .
boring ['b :ri ]  .
bulge [b ]  .
bunch [b ]  , .
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C

calcareous [kæl'k ri s]  , .
calcite [‘kælsait]  , .
calcium ['kælsi m] .
capacity [k 'pæsiti]  , ; .
carbon ['ka:b n]  , .
carve [ka:v] , , , .
cause [k :z]  1) , , ; 2) .
cavity ['kæviti] , , .
chlorite [‘kl rait]  1) ; 2) .
chopping pi ] , .
chromite [‘kr mait]  , .
cinder ['sind ]  , .
comprehension [,k mpri'hen )n] 1) ; 2) .
coat [k ut]  .
confirm [k n'f :m] , , .
constituent [k n'stitju nt]  .
content ['k ntent]  , .
convert [k n’v :t] , .
core [k :] .
crushing [kr ] , .

D

deal with [‘di:l wið]  .
debris ['deibri:] , , .
decrease ['di:kri:s] , .
deposit [di'p zit] , .
deposition [,dep 'zi )n]  , .
detect [di'tekt]  , .
detritus [di'trait s] .
devoid [di'v id] , .
dioxide [dai' ksaid] .
drainage ['dreini ] , , , .
driving force [drivi  f :s]  .
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E

earth vibration ['   vai'brei )n] .
earthquake [' kweik] .
edge [e ]  1) , , ; 2) , .
elevation [,eli'vei )n]  , , , -

.
engineering geology [,en i'ni ri i' i] .
enormous [i'n :m s]  , .
environment [in'vai r( )nm nt] , .
era ['i ]  .
erode [i'r ud]  , , .
erosion [i'r )n] , .
evolve [i'v lv]  , .
expose [iks'p uz]  , ).

F

fault [f :lt] , , , .
feature ['fi: ]  , , .
feldspar ['feldspa:]  .
ferrous ['fer s]  .
fiery ['fai ri]  , .
fracture ['fræk ]  1) , ; 2) .
foliated ['f uliitid]  , .
force [f :s]  .
formation [f :'mei )n]  , , .
friction ['frik )n] rock , .
fundamental [,f nd 'mentl]  ; , .
fuse [fju:z]  , .

G

gas [gæs]  , .
geodetic [, i(:) u'detik]  .
gem em]  , .
global ['gl ub( )l]  1) ; 2) , .
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graphite ['græfait]  .
gravitation [,grævi'tei )n]  , .
gravity ['græviti]  .
ground [graund] , , , .

H

halite ['hælait]  , , .
hard [ha:d]  , ;  rock  ;  water  -

.
helium ['hi:lj m] .
hemisphere ['hemisfi ]  , .
horizon [h 'raizn] , , , .
hydrocarbon ['haidr u'ka:b n] .
hornfels [‘h :nsfeld] .

I

Identify [ai'dentifai]  , , .
igneous ['igni s]  , , .
imbricate ['imbrikeit] , , .
inhibit [in'hibit] , , .
interface [,int feis]  , .
interpret [in't :prit]  1) ; 2) ; 3) .
intrusion [in'tru: )n]   ( ), .
intrusive rock [in'tru:siv] .
intrusive vein [in'tru:siv vein]  .
inverse ['in'v :s] , , .
ionic [ai' nik]  .
iron ['ai n]  .
isotropic [ais t pik]  .

J

jasper [' æsp ]  .
jet et]  , .
joint int]  , .
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jolite [‘ ulait]  .
jut t]  1) ; 2) .

K

kaolin ['kei lin]  , .
kidneys ['kidnis] .

L

labilize [‘læbilaiz]  .
lake bed  .
lake deposits [leik di'p zit] .
latitude ['lætitju:d]  .
layer ['lei ]  , , .
lead [led] , , .
level ['levl] , , .
lignite ['lignait] , .
lime [laim]  .
lithium ['li m]  .
living rock  .
location [l u'kei )n]  .
location of wells [wels] .
lower bed  .

M

magnesium [mæg'ni:zj m] .
major ['mei ]  1) ; 2) , .
mantle ['mæntl] , , , .
mare [m ]  .
matter ['mæt ] , .
measurable ['me )r bl]  , .
measure ['me ]  , , .
measurement ['me nt]  1) ; 2) .
medium ['mi:dj m]  , .
melt [melt] , .
melting point  .
metamorphic [m ta’m :fik]  , .
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metamorphic rock  .
mica ['maik ] .
minute [mai’nju:t]  , .
molten ['m ult( )n] rock  .

N

natural ['næ r( )l] , .
nickel ['nikl] .
niobium [nai' ubi m] .
nitrogen ['naitr n] .
nitrogenuous [nai’tr in s] .

O

occur 'k :] , , .
occurrence 'k r( )ns]  , .
oil .
overburden [, uv 'b :dn]  1) ; 2) .
overlie [, uv 'lai]  , .
oxide [' ksaid]  .
oxygen [' ksi )n] .

P

particle ['pa:tikl]  , .
pattern ['pæt n]  1) , , ; 2) , .
peak [pi:k]  .
peat [pi:t]  .
pebble ['pebl]  , , .
percentage [p 'senti ]  , , .
phosphate ['f sfeit]  .
phosphorus ['f sf( )r s] .
phreatic discharge [dis' a: ]  .
pluton  [‘plutn]  , plutonic  [plu’t :nik]  .
pocket ['p kit]  , ; of magma  -

; of ore  .
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pollution [p 'lu: )n]  .
precious ['pre s] .
preserve [pri'z :v]  .
pressure ['pre ]  , .
primary ['praim ri]  , .
property ['pr ti]  .
pyrite [‘pairait]  .
pyroxene ['pair ksi:n]  .

Q

quake [kweik]  , .
quartz [kw :ts] ;   granite  .
quick ground  .

R

raindrop ['reindr p]  .
recess [ri'ses] , .
reconnaissance [ri'k nis( )ns]  .
recording [ri'k :di ]  , .
reduce [ri'dju:s]  1) ; 2) .
regardless [ri'ga:dlis]  ; .
relative ['rel tiv]  .
relief [ri'li:f]  1) ; 2) , .
require [ri'kwai ] , .
research [ri's ] , .
reservoir ['rez vwa:]  , .
residual [ri'zidju l]  , -

.
ridge [ri ]  , .
running water  .

S

saline [s 'lain]  , .
sandstone ['sændst un]  .
saturate ['sæ reit]  .
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saturated zone  .
saturated rock .
scale [skeil] , , .
sear [si ]  , .
sediment ['sedim nt]  , .
sedimentary [,sedi'ment( )ri]  , ;  rock  -

.
sedimentation [,sedimen'tei )n] – .
segment ['segm nt]  , , .
sensitive ['sensitiv] .
sewage ['sju(:)i ]  .
shaft a:ft] , .
shallow [' æl u]  , .
shear ] failure

.
sheer ]  1) , ; 2) .
sheet i:t] , , , .
shingle [' gl] , , , , .
shooting [' u:ti ]  , ,

, .
significant [sig'nifik nt] , , -

.
silica ['silik ]  , .
silicate ['silikit] , .
silicon ['silik n] , , .
sima [‘saim ]  , , -

, .
smooth [smu:ð]  1) , ; 2) .
solution opening  , ,

.
strain [strein] , , , ,

, .
structural ['str )r( )l] map  .
subdue [s b'dju:]  1) ; 2) ; 3) -

.
substance ['s bst( )ns]  , .
subsurface ['s b's :fis] , .
sulfur [salf ]  .
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sulphide ['s lfaid]  .
surface water [‘s :fis]  .
suspended [s s'pendid] .

T
tabular ['tæbjul ]  , , .
temperate ['temp( )rit]  .
tensile ['tensail] , .
terrain ['terein]  , .
texture ['teks ]  , .
tillite [‘tilait]  .
topaz ['t upæz] .
topography [t 'p gr fi]  .

U

ultimate [' ltimit] , .
ultraviolet [' ltr vai lit]  .
unconsolidated nk n's lideitid] , .
underlying [, nd 'laii ]  .
undisturbed [, ndi'st :bd]  .
universe ['ju:niv :s]  , .
unravel n'ræv( )l]  , .
uplift [' plift]  1) ; 2) , .

V

valuable ['vælju bl]  .
void [v id] , .
volcanic vegetation [v l'kænik,ve i'tei )n]  1) ;

2) .
variation [,v ri'ei )n] , , .
vertical ['v :tik( )l] , .
via ['vai ] .
virtually ['v :tju li]  .
volcanic [ l'kænik] .
volcano [v l'kein u] .
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W

wash [w ]  .
waste [weist] ;   mud [m d]  

;   rock [r k]  .
water-table  .
widespread ['waidspred] – .

X

X-rays  , .
X-rays testing  .
xenolith  [‘zenoli ] .

Y

yellow earth [ : ] .
yellow iron [ai n] .
yield [ji:ld] , .

Z

zeolite [‘zi:olait]  .
zenith ['zeni ]  .
zone of aeration [,ei 'rei )n]  ;  of fraction ['fræk )n]

.
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PART II. MINING MACHINES

Unit I
Colmol Mining Machines

I. Before you start:

1. Have you ever seen the Colmol Mining Machine?
2. What do you think the purpose of it is?

II. The following words will help you understand the text.

The Colmol Mining Machine [,kol’mol ‘maini  m i:n] – 
 (

: coal-mole – )
to hew [hju] – , , 
a solid ['s lid] – , 
a chipping head ipi  hed] – ; 

a row [r u] – 
a bit [bit] – ,  ( ); 
to supplement ['s plim nt] – , 
teeth [ti: ] – 
to step [step] back – , , 
a kerf [k :f] – 
to overlap [, uv 'læp] – ; ,

the production [pr 'd )n] of fines – 
fines [fain] – 
a paddle ['pædl] – ; ;  ( . – )
a shearing [‘ ri ] blade [bleid] – -

, 
a discharge [dis' a: ] – 
the rear [ri ] –  ( )
a seam [si:m] – 
to spread apart [spred 'pa:t] – 
to raise [reiz] – 
ridges [ri iz] –  ( )
at cleavage ['kli:vi ] points [p ints] – 
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to mill [mil] out – , 
a particle ['pa:tikl] – 
dust [d st] – 
to offset [' fset] – , , 
to propel – [pr 'pel] l –  ( )
caterpillar ['kæt pil ] – 
a drive [draiv] – 
a room [ru:m] – 
facilities [f 'silitis] – ; 

III. Read the text to be able to discuss it in detail.

The coal is hewed from the solid by ten rotating chipping heads in
two rows of five, each with the lower row in advance of the upper.
Each head consists of a bit supplemented by widely spaced teeth and
each tooth is stepped back to the outside of the head The circular kerfs
made by the heads overlap, and as the machine moves forward, the
effect is to break the coal ahead of the teeth into the free spaces,
thereby minimizing the production of fines. The rotary chipping heads
act as paddle conveyors to sweep the floor, and with the aid of a
floor shearing blade move the coal on to a conveyor for discharge at
the rear of the machine to the t ransport system (Fig. 10). The two
rows of chipping heads may be raised or lowered together or spread
apart vertically to compensate for changes in seam conditions. A
shearing

Fig. 10. Colmol mining machine

blade on the top of the machine removes ridges left by the upper chip-
ping heads. It is claimed that the coal is broken off at cleavage points
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ahead of the chipping heads, thus it is not milled out by actual contact
of the bit with each particle, but is chipped out. Automatic water sprays
are used to suppress dust, and the chipping heads are offset suffi-
ciently to provide clearance for movement of the machine. A wide
chain conveyor at floor level elevates the coal for conveyance to the
transport system. The machine is propelled by caterpillar tractors, and
hydraulic power generated on the machine drives the chipping heads,
the caterpillar tracks and the conveyor. The total horse-power is 75 at
230 volts d.c. The machine drives a room 9 ft. 6 in. wide by 4 ft. high
and advances at the rate of 18 to 36 in. per minute. The estimated
production is 100 tons per man shift and from 500 to 1000 tons per day
with teams as low as four men with continuous transport facilities.

IV. Interview your partner. Don’t forget to change over.

1. Why is the Colmol mining machine named so?
2. Which parts of the Colmol mining machine perform the hew-

ing of coal?
3. What does a chipping head consist of?
4. In what way is coal broken?
5. How does the rotary chipping head act?
6. What is done to compensate for changes in seam conditions?
7. What are automatic water sprays used for?
8. What mechanism elevates the coal?

V. In what connection do the following word combinations occur
in the text?

1) in advance;
2) consist of;
3) a bit;
4) the outside of;
5) to overlap;
6) moves forward;
7) with the aid of.

VI. Complete the sentences. If necessary look through the text
again.

1. The coal is hewed from the solid by… .
2. Each head consists of a bit supplemented… .
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3. As the machine moves forward, the effect… .
4. Coal is not milled out by actual contact of the bit… .
5. The chipping heads are offset sufficiently to … .
6. The total horse power is… .
7. The machine advances at the rate… .

VII. Change the following passive constructions into active ones.
Use the subjects given in brackets.

Example: The coal is hewed from the solid by ten rotating chip-
ping heads. The machine hews the coal from the solid by ten rotating
chipping heads.

1. Automatic water sprays are used to suppress dust. (The ma-
chine)

2. The coal is elevated for conveyance to the transport system.
(a wide chain conveyor)

3. The machine is propelled by caterpillar tractors. (caterpillar
tractors)

4. It is claimed that the coal is broken off at cleavage points.
(specialists)

5. Ridges are removed left by the shearing blade on the top of
the machine. (the shearing blade on the top of the machine)

VIII. Looking at the drawing of the Colmol Mining machine name
the main parts of it.

IX. Describe the operation of the Colmol Mining machine.

X. Imagine that you are chief of the mine and you need to order
the Colmol Mining machine. Write a business letter to your part-
ner abroad.
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Unit II
Continuous Miners

I. Before you start:

1. Do you know what a continuous miner is?
2. What is it intended for?

II. Learn the following words because you will come across them
while reading the text below.

the continuous miner [k n’tinjues ‘main ] – 

, )
a ripping ['ripi ] bar (head) – , 
a face [feis] – , , 
to discharge [dis' a: ] – , 
an intermediate [,int (:)'mi:dj t] – -

a hopper ['h ] – 
a rear conveyor [ri  k n'v ] –  ( ) 
are mounted [mauntid] – 
a main framework ['freimw :k] – ; 
to swing through [swi ru:] –  ( )
an arc [a:k] – , 
in – inch [in ] –  (=2,5 )
a replaceable [ri'pleis bl] cutting bit – 

a separate sprocket ['seprit 'spr kit] –  (
); 

the main driving shaft a:ft] – 
available 'veil bl] – , ,

h.p. – horse power [h :s 'pau ] – 
is transmitted [trænz'mitid] – 
a multiple ['m ltipl] disc clutch [kl ] – -

a telescoping spline shaft ['telisk upi  splain a:ft] – 

the reduction gearing [ri'd )n 'gi ri ] – -
, 
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a turntable ['t :n,teibl] – 
slides [slaids] – ; ; 
incorporated [in'k :p( )ritid] – 
casting ['ka:sti ] – , 
a jack æk] – 
a cantilever flight ['kæntili:v  flait] – 
to articulate [a:'tikjuleit] – 
to provide [pr 'vaid] – 
to retract [ri'trækt] – , -

a seam [si:m] – 
a nozzle ['n zl] – , 
an automatic [, :t 'mætik] cut-off valve [vælv] – -

entries ['entriz] – ,  (an entry – , -
)

per shift [p : ift] – 

III. Read the text to get the information about the operation of the
continuous miner.

The Continuous Miner consists of a ripping bar or head, which
rips the coal from the face and discharges it into an intermediate con-
veyor. This in turn delivers it into a central hopper, from which the coal
is removed by a rear conveyor to the thansport system. As shown in
Fig. 11, both conveyors and the ripping head are mounted on the main
framework carried on caterpillar tractors. The ripping bar and rear con-
veyor each swing through an arc of 90°. The former, 30 in. wide, can
be raised or lowered by a hydraulic drive and is equipped with six
chains, each carrying twenty replaceable cutting bits and each driven
by a separate sprocket on the main driving shaft. The power available
for this is 130 h.p. and is transmitted through a multiple disc clutch to
telescoping spline shafts which allow the reduction gearing and ripper
bar to move forward 18 in. The ripper bar is carried on a large turntable
and advances in slides incorporated in the turntable casting. Hydraulic
jacks are used to swing the turntable and to advance and elevate the
ripper bar and the intermediate conveyor swings and advances with it.

The rear conveyor follows standard design, consisting of univer-
sal chain construction with cantilever flights to pick up the coal from the
hopper and deliver it to the t ransport system. It is articulated to provide
a 45° swing from centre, the swinging power together with raising and
lowering operations is provided by hydraulic jacks.



60

The method of getting and loading is briefly as follows. With the
ripping bar retracted, the machine is fed forward until the bar touches
the coal face in the centre of the heading; the ripper bar is then swung
to the right a distance to suit the width of the room. It is then lowered to
floor level and hydraulically advanced 18 in. into the seam and upward
pressure applied hydraulically, forcing the bar into the upper part of the
seam, after which it is lowered and retracted. The operation is re-
peated at the centre and again to the left with an advance of 18 in. in
each case.

Fig. 11. The Continuous Miner

It is claimed that the proportion of fines below ¼ in. is less with
this process than when the conventional methods of coal preparation
are used, i.e. undercutting and blasting. Dust from the getting opera-
tion is suppressed by nineteen spray nozzles on the ripper head and
controlled by an automatic cut off valve. This machine is claimed to be
suitable for mining any seam where orthodox mechanized methods are
applied. In a seam 7 ft. thick with 11 ft. wide entries, an advance of as
much as 115 ft. per shift has been recorded.

IV. Answer the questions.

1. What is a continuous miner designed for?
2. Can you give the definition of a continuous miner?
3. What operation may be performed by a continuous miner?
4. What are conveyors mounted on?
5. What is the power transmitted through?
6. What is the ripper bar carried on?
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7. What are hydraulic jacks used for?
8. Can you describe the above-mentioned method of getting and

loading coal?

V. Find the translation of the following words and phrases in the
text.

; ; -
; ; ;

; ;  ( ); -
; ; ;  ( ); ;
; ; ; ; ; -

; .

VI. Change the sentences using if (when…)-clauses (real condi-
tion)

Example: The continuous miner will rip the coal from the face.
The continuous miner will discharge the coal into an intermediate con-
veyor. (After)

After the continuous miner rips the coal from the face it will dis-
charge it into an intermediate conveyor.

1. Coal will be delivered into the central hopper. Coal will be re-
moved by a rear conveyor to the transport system. (When)

2. It is known that the machine is fed forward. The bar touches
the coal face in the center of the heading (Until)

3. Both conveyors and the ripping head will be mounted on the
main framework. They will carry on caterpillar tractors. (When)

4. The ripping bar will be retracted. The machine will be fed for-
ward. (If)

5. The bar will touch the coal face in the centre of the heading. It
will then be swung to the right a distance to suit the width of the room.
(When)

6. Upward pressure will hydraulically be applied to the ripping
bar. It will be forced into the upper part of the seam. (After)

VII. Retell the text in short.
VIII. Compare the characteristics of the Colmon Mining Machine
and the Continuous Miner.

IX. Using the picture tell the group mates everything you know
about a continuous miner.

X. Write short thesis of the article about the continuous miner.
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Unit III
Longwall Power Loading Machines

I. Before you start:

1. Have you ever heard of a longwall power loading machine?
2. What is the purpose of a longwall power loading machine?

II. Learn the following words. They will help you understand the
text.

a longwall power [pau ] loading machine – -

a ramp [ræmp] – 
a jib [ ib] – 
a guide plate [gaid] – 
a profile plate ['pr ufail pleit] – 
a base [beis] plate – 
a guard [ga:d] – 
a rope [r up] – 
a pulley ['puli] – 
a pick [pik] – 
to haul [h :l] – , 
anchored ['æ d] – 
to fit [fit] – , , 
an angle ['æ gl] – 
a tip [tip] – , 
a slot [slot] – ,  ( )
a safety length ['seifti le ] – 
overall [' uv :l] length – 
spanning [spæni ] – 
clearance ['kli r( )ns] – , , 
gumming [g mi ] – , 
edge [e ] – , 
to steer [sti ] – 
past [pa:st] the face line of props [pr ps] – -

flitting [fliti ] –  ( )
excessive [ik'sesiv] – 
drawbacks ['dr :bæks] – 
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comprising [k m'praizi ] – 
a stable ['steibl] – 
troughed [tr ft] – , 
a buttock [b k] – 
a socket ['s kit] – , 
a flexible coupling ['fleks bl 'k pli ] – , -

undulations [, ndju'lei )n] –  ( , )
a crown wheel [kraun wi:l] – 
a tension screw ['ten )n skru:] – 
a side-discharge spiral [‘spai l] gummer – -

spur [sp :] gears – 
a turret ['t rit] – 
a slat [slæt] – , , 

III. Read the text to learn the facts which haven’t been known to
you.

Longwall Power Loading Machines

Longwall power loading machines are divisible into two catego-
ries, (a) those which load suitably prepared coal, and (b) those which
simultaneously get and load the coal. The loader (Fig. 12) consists of
an adapted coal-cutter in which the picks of the cutter chain are re-
placed by loading flights. The machine hauls itself along the face, the
jib leading by means of an anchored rope. The flights push the pre-
pared coal up a ramp on to the face conveyor. Between the base plate
of the machine and the jib a steel profile plate is fitted, the purpose of
which is to cause the flights to travel at right angles to the jib on the
outward side and parallel to the jib on the inward side. From six to ten
flights are fitted to the cutter chain by means of link boxes. The flights
are 12 in. long, 7 in. high and 1 in. thick with a triangular base 6 in. by
12 in. A slot is cut in each flight 82 in. from the tip so as to allow a
guard plate to be fitted in front of the jib and chain, to prevent the chain
collecting coal and to serve as a safety fence. The jib length is 3 ft. 8
in. and the overall length of the jib section, including the flights is 6 ft. 9
in., thus spanning a 5 ft. cut and cutter t rack with 1 ft. clearance, so
that gummings are loaded as well as the prepared coal.
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Fig. 12. The loader

The ramp, 9 in. high, is given a leading edge to steer the ma-
chine past the face line of props. The jib can be swung into line with
the body of the machine for flitting, as the machine only loads in one
direction. With a standard electric coal-cutter the flight speed is ap-
proximately 340 ft. per minute. This high speed tends to give excessive
coal breakage. With a compressed-air drive, the speed can be suitably
regulated within limits.

The machine is robust and has a good loading capacity, about
70 tons an hour according to conditions. The chief drawbacks are: the
coal must be exceptionally well prepared, as large lumps tend to stall
the loader; and the degradation of coal size is rather considerable.

The longwall loading machine (Fig. 13) is a modified loader 10
ft. long, 5 ft. 3 in. wide and 2 ft. 8 in. high, comprising a hydraulically
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elevated loading head fitted with gathering arms. The elevating con-
veyor delivers coal into a horizontally troughed cross conveyor 5 ft. 3
in. long by I0 in. wide. The cross conveyor has a speed of 240 ft. per
minute and delivers on to the face conveyor; it is extensible up to 1 ft.
6 in. on either side by means of ropes attached to hydraulic jacks on
the underside. The machine is propelled by caterpillar tractors 5 ft. 6
in. long by 7 in. high and all controls are conveniently grouped at the
rear. It has five 3-h.p. motors as follows: separate motors drive the
gathering arms through plate clutches and the head conveyor is driven
from the gathering-arm motion; a 3-h.p. motor operates through a
clutch, the cross conveyor chain drive and the oil pump providing the
pressure for the working of the head elevator jacks and cross conveyor
jacks. The caterpillar t ractors are each fitted with 3-h.p. motor drives,
operating through reduction-gearing and chain drive.

Fig. 13. The longwall loa9ding machine

The machine loads at the buttock of the prepared coal. It has a
loading capacity of 50–60 tons an hour. The coal has to be well broken
for loading; the size of lumps to be handled is governed by the head-
room between the top of the elevator conveyor and the roof of the
seam. This machine has not been applied extensively but war-time
trials proved it to be a good loader in seams about 4 ft. thick and over.

The cutter-loader (Fig. 14) is the most successful getting and
loading machine. It consists of two main portions: cutter and loader,
with a suitable coupling between the two so as to negotiate floor undu-
lations. The cutter portion follows standard coal-cutter practice, and is
fitted with two horizontal jibs, one at floor level and the other at a



66

height to suit conditions. The upper chain runs in the opposite direc-
tion to the lower chain so as to assist in the coal preparation. The
central portion of the cutter machine houses two 60-h.p. motors sup-
plied by separate cables; one drives the horizontal jibs and the other
drives through flexible couplings the shearer jib and the loading
mechanism. The vertical shearer cuts the coal at the back of the hori-
zontal cuts. Two starter switches are housed at the haulage end, and
an interlock operated from the gearhead end of the machine is fitted
to the loader motor switch, so that it may be locked "off" i f anyone is
working at the loader. At the control end of the machine there is an
operating gear to engage or disengage either of the cutting chains as
desired.

Fig. 14. The cutter-loader

The dislodged coal falls on to a short conveyor which transfers it
to the face conveyor. The loader conveyor comprises steel slats at-
tached to a rubber belt and is chain-driven. A loading bar with rotating
fingers lifts coal from the floor on to the loader conveyor.

Two spiral gummers (Fig. 15) are provided at floor level. One
extracts the gumming from the horizontal jibs; the other clears the
gumming from the shearer. As these operate at floor level a low face
conveyor is required — not more than 7 in. from floor level.

The position of the upper cutter jib can be altered by the use of
different heights of jib brackets, the minimum height being 2 ft. 1 in.
from floor level to the bottom pick.

Where the machine cuts its own roof, a hydraulically adjustable
turret mounting for the upper jib is available, so that alternations in cut-
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ter height can be made. The jib can also be lowered to facilitate turning
when the machine reaches the stable.

Fig. 15. The side-discharge gummer

The machine will operate in seams down to 3 ft. thick, and in seams
less than about 3 ft. 6 in. thick.

IV. Interview your partner.

1. What do you think the purpose of a longwall loading machine
is?

2. Are there any categories of longwall loading machines?
3. What does a loader consist of?
4. Could you name the main parts of a loader, please?
5. What are the flights used for?
6. What is in your opinion a steel profile plate fitted for?
7. Can you enumerate the chief drawbacks of a loader?
8. Have you got the information about the loading capacity of a

cutler?

V. Test your memory translating the following phrases. Use them
in sentences of your own:

a guide plate
a profile plate
a base plate
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a safety plate
overall length
a flexible coupling
a crown wheel
a side – discharge spiral gummer
spur gears

VI. Add some more information to the following statements.

1. The picks of the cutter chain are replaced by loading flights.
2. Between the base plate of the machine and the jib a steel pro-

file plate is fitted.
3. The longwall loading machine is a modified loader.
4. The coal has to be well broken for loading.
5. The cutter – loader is the most successful getting and loading

machine.
6. Two spiral gummers are provided at floor level.

VII. Use substi tutes of modal verbs in the past tense.

Example: The jib can be swung into line with the body of the
machine.

The jib could be swung into line with the body of the machine
1. The coal must be exceptionally well prepared.
2. The speed can be suitably regulated within limits.
3. The coal must be well broken for loading.
4. An interlock is fitted to the loader motor switch, so that it may

be locked “off” if anyone is working at the loader.
5. The jib can also be lowered to facilitate turning when the ma-

chine reaches the stable.

VIII. Dwell on the advantages of the cutter-loader.

IX. Using figure 15 describe the side discharge gummer.

X. Imagine that you are a sales manager at the exhibition of min-
ing machines. Advertise the continuous miners and the longwall
loading machines.
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Unit IV
Standard Coal Ploughs

I. Before you start:

1. Can you compare a standard coal plough with other mining
machines?

2. What do you think the advantages of a standard coal plough
are?

II. The words below will help you understand the text:

a plough [plau] –  ( )
associated 's ieitid] – 
a to-and-fro motion ['m )n] – 
alloy ['æl i] – 
welded [weldid] on – , 
countersunk ['kaunt k] bolts – , -

to ensure [in' ] – 
a steel wire rope [sti:l 'wai  r up] – 
cutter blade holders ['k  bleid 'h uld ] – 

a track clearer [kli ] – 
to actuate ['æktjueit] – , 
a capstan winch ['kæpst n win ] – , , 
a reeling [ri:li ] winch – 

in conjunction [k n' )n] with – …
a tail drive [teil draiv] – 
a slack [slæk] – , , , 

a smooth gliding surface [smu:ð 'glaidi  's :fis] – -

a buffer – , 
yd. = yard [ja:d]–  = 0.9144 
internal [in't :nl] – 
a rail [reil] – 
ratchet gears ['ræ it gi s] – 
a lateral bending ['læt( )r( )l bendi ] – 
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a single unit layout ['si gl 'ju:nit 'leiaut] – 
, 

on account 'kaunt] of – , 
to accommodate 'k deit] the equipment [i'kwipm nt] – -

roads – 
a clearance angle ['kli r( )ns 'æ gl] – 

III. Read the text to find three facts which are quite new to you.

The standard coal plough (Fig. 16) has two cutter blades with
associated ploughs which are coupled together to allow a to-and-fro
motion along the face. The weight of the plough is 2½ tons. The cutter

Fig.16. The standard coal plough:
a – cutter blades; b – cutter blade holders; c – track clearer;

d – pulling bar; e – wedge or “Torpedo” puller arm; f – flexible coupling

blades (Fig. 17) are made from 7/8-in. steel plate with a cutting edge of
hard alloy welded on. The blades are attached to the cutter holder by
countersunk bolts and are thus readily replaceable. The correct angles
of the cutter edge are very important to ensure smooth operation.

The plough is hauled to and fro along the coal face by means of
a steel wire rope, passing round a pulley on the plough and actuated
by a specially designed haulage gear. In the relatively soft coal seam,
the pull in the rope varies from 3 to 8 tons with peak loads of 20 tons
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Fig. 17. Details of coal-plough cutter blade

when ploughing to a depth of 113/4 in. in a level seam at the rate of 17
ft. per minute. The haulage gears consist of two parts, the haulage or
capstan winch, which applies the pulling force, and a reeling winch
from which the rope is laid out as the plough travels along the face.
These are placed in the roads at each end of the face, the rope pass-
ing round a pulley which is mounted on a frame to permit the rope line
to be advanced as the coal is stripped off.

The chain conveyor, used in conjunction with the plough, is a
very strong double-chain-scraper type with driving gears at each end.
The tail drive takes up the slack of the bottom chain. The conveyor
acts as a guide for the plough and a smooth gliding surface on the
conveyor is provided for this purpose. The conveyor is forced forward
behind the plough after each cut is made. The front row of supports is
used as a buffer, there being no supports between the conveyor and
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the coal face. The means used to force the conveyor forward consists
of one of the following:

1. Hand-operated jacks placed against the feet of the props.
2. Compressed-air cylinders placed at intervals of 5 to 10 yd.

apart. The cylinders are 1 to 2 yd. long and 6 to 10 in. internal diameter.
3. A steel wedge trailed by the plough and, with the line of sup-

ports as a guide or a special guide rail, forces the conveyor forward as
the plough moves along the face. A small winch at each end of the
face is necessary to complete the travel of the wedge.

4. Automatic ratchet gears operated by a regulator are attached
to the plough.

The conveyor structure is provided with flexible joints to allow a
lateral bending of 4° to 6° for forward movement operated by one or
other of the above devices.

Coal faces worked by the coal plough are usually of single unit
layout on account of the gear that has to be provided in the roads. In
order to accommodate the equipment, stables at each end of the face
up to 3 yd. long are necessary, and have to be made by hand with the
assistance of pneumatic picks.

The length of face operated varies from 100 to 300 yards, the
limiting factors being the strength of the conveyor and the horse-power
required to operate it.

The power requirements are briefly as follows: two 20-h.p. cap-
stan winches, two 10-h.p. reeling winches and two 50-h.p. driving mo-
tors on the conveyor, i.e. a total of 160 h.p.

IV. Find the answers to the following questions in the text.

1. Why are the two cutter blades coupled together in the stan-
dard coal plough?

2. What is the weight of the plough?
3. What is the cutter blade made from?
4. What are the blades attached to?
5. Why are the correct angles of cutter edges very important?
6. What do the haulage gears consist of?
7. What is the conveyor structure provided with?
8. Why are stables necessary at each end of the face?

V. Describe the means used to force the conveyor forward. The
following phrases will help you:

Hand-operated jacks; the feet of the props; compressed-air cyl-
inders; internal diameter; a steel wedge; the line of supports; a special
guide rail; along the face; at each end of the face; a small winch; to
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complete the t ravel of the wedge; automatic ratchet gears; attached to
the plough.

VI. Prove the following, using the information from the text.

1. The correct angles of the cutter edge are very important.
2. The chain conveyor is a very strong double-chain-scraper

type.
3. The conveyor structure is provided with flexible joints.
4. Stables at each end of the face are necessary.

VII. Make up question to which the italicized words are the an-
swers.

1. The blades are attached to the cutter holder.
2. The plough is hauled to and fro along the coal face
3. The haulage gears consist of two parts.
4. The tail drive takes up the slack of the bottom chain.

VIII. Paraphrase sentences with participial constructions making
two sentences out of one.

Example; The pull in the rope varies from 3 to 8 tons with peak
loads of 2 tons, the machine ploughing to a depth of 11 ¾ in. in a level
seam.

The pull in the rope varies from 3 to 8 tons with peak loads of 2
tons. The machine ploughs to a depth of 11 ¾ in. in a level seam.

1. The winches are placed in the roads at each end of the face,
the rope passing round a pulley which is mounted on a frame.

2. The chain conveyor is used in conjunction with the plough, it
being a very strong double-chain-scraper type with driving gears at
each end.

3. The front row of supports is used as a buffer, there being no
supports between the conveyor and the coal face.

4. The length of face operated varies from 100 to 300 yards, the
limiting factors being the strength of the conveyor and the horse-power
required to operate it.

IX. Using the drawings on figure 16 describe the functions of the
parts of the standard coal plough.

X. Compose a dialogue between you and your partner wishing to
sell standard coal ploughs to your firm.
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Unit V
Longwall Coal-Cutters

I. Before you start:

1.  Do you know anything about the classification of longwall
coal-cutters?

2.  What do you think the construction of a longwall cutter is?

II. Perhaps you don’t know all the words. Learn their meanings to
understand the contents of the text:

a longwall coal-cutter [l :l k ul 'k ] – 

a crown bevel wheel [kraun 'bev( )l wi:l] – 

roller and ball bearings ['b ri z] – 

a yoke [j uk] – 
a clutch [kl ] – 
a pinion ['pinj n] – , 
a sprocket ['spr kit] – 
a haulage gear ['h :li  gi ] – 
reversing [ri'v :si ] – 
r.p.m. – revolutions per minute – 
consumption [k n's mp )n] – 
cu.ft. – cubic foot – 
reduction gearing [ri'd )n gi ri ] – 
a bush [bu ] – , 
a pin [pin] – , 
to rivet ['rivit] – 
a recess [ri'ses] – , , 
a box-link – 
a curved jib [k :vd ib] – 
a shot t] – 
explosives [iks'pl usivz] – 
a paddle type gummer ['pædl taip 'g ] – -

to clog [kl g] – , , 
a hole [h ul] – , 
to obstruct b'str kt] – , 
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close timbering ['timb ri ] – -
, 

erected [i'rektid] – , 
a casing ['keisi ] – 
intermittent [,int (:)'mit( )nt] – , ,

a driving shaft a:ft] – , 
a worm [w :m] gearing [‘gi ri ] – 
a reciprocating motion [ri'sipr keiti  'm )n] – -

a crank [kræ k] – , 
a connnecting rod [r d] – , 
a pawl [p :l] – , , 
oscillating [' sileiti ] – , 
a stroke [str uk] – 
a handle ['hændl] – 
a handle-rope drum – 
a planetary ['plænit( )ri] motion – 
a break [breik] – 
a spring-loaded multiplate ['m ltipleit] clutch – -

a dog clutch – , 

III. Read the text to find the information about the rate of travel of
a longwall coal cutter.

A wide range of machines is available for this work and they are
usually classified according to height, e. g. 12 in., 15 in., and 19 in., the
low built models being used for undercutting thin seams. The longwall
cutter is of three-unit construction, comprising the motor or central unit,
the gear head consisting of the gearing between the motor and the
cutting-chain sprocket (Fig. 18) and the haulage-gear unit.

The driving motor is either a compressed-air motor or an electric
motor developing from 30 to 60 h.p. according to size.

The turbine motor is provided with reversing gear for cutter-
chain reversal. The electric motor drive is provided with a reversing
switch.

The compressed-air turbine rotors revolve at 1600 to 1800
r.p.m. and the air consumption is from 20 to 25 cu. ft. of free air per
minute.The gearhead unit comprises a strong cast-steel casing which
totally encloses the speed-reduction gear between the driving motor
and the cutter-chain driving sprocket, and serves as the support for the
cutting-chain jib.
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Fig. 18. The cutter-chain sprocket

Concerning the cutter-chain (Fig. 19) it is necessary to say that
in England curved jibs and chains were introduced not so long ago
with the object of reducing the number of shots and the amount of ex-
plosives used in coal preparation.

Fig.19. The box-link chain
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Spiral or paddle-type gummers (Fig. 15) are used to prevent
gumming being taken back by the chain into the undercut and to avoid
clogging of the chain. The side-discharge spiral gummer is driven from
the gearhead. It is provided for drive from either side according to the
direction of cutting. Left- and right-hand spirals are provided to suit the
direction of holing.

The end-discharge gummer working on a similar principle can
be used where side discharge would be obstructed by close timbering
or face conveyor erected close up to the cutter track.

The haulage unit. The front-unit casing houses the mechanism
for hauling the machine along the coal face, the haulage medium being
a steel wire rope. In rope-drive gears, the haulage action is intermit-
tent, the machine being hauled a few inches at a time. The general
principle of the gearing providing this action is briefly as follows.

The speed of the driving-rotor shaft is stepped down by spur-
and-worm gearing, the rotary motion of the worm-wheel shaft being
converted to a reciprocating motion by means of a crank. The connect-
ing rod attached to the crank operates a pawl which in turn engages
with the teeth of a ratchet wheel.

The pawl, in oscillating to and fro, pushes the ratchet wheel
round a short distance at each stroke. The stroke or movement of the
pawl can be varied by means of a cutting-speed control handle and
thus the rate of travel of the machine can be varied. The ratchet-wheel
shaft is geared to the haulage-rope drum. Thus the speed of travel can
be varied to suit conditions. In some gears a planetary motion with
brake control, or spring-loaded mutilate clutch, can be so adjusted as
to slip at a predetermined rope pull, say 12,000 lb., in case the ma-
chine is obstructed. In addition to the variable intermittent cutting
speed, spur gears usually engaged by a dog clutch are provided for
flitting and turning the machine.

IV. Ask your partner to find answers to the following questions.

1. What can you say about the classification of the longwall coal-
cutters?

2. What do you know about the construction of the longwall cut-
ters?

3. What does the choice of a driving motor depend upon?
4. What does the gearhead unit serve for?
5. What do you think paddle-type gummers are used for?
6. Where can the end-discharge gummer be used?
7. What kind of the haulage is there in rope-drive gears?
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V. Give derivatives from the following words and translate them
into Russian.

To cut, to classify, to haul, to drive, to compress, to develop, to
reverse, to revolve, to consume, to reduce, to support, to introduce, to
vary.

VI. Insert proper connectives. Choose from those in brackets.
(according to; either …or…; as; by means of; thus; so…as…).

1. Longwall coal-cutters are usually classified … height, e.g. 12 in.,
15 in., and 19 in.

2. The driving motor is … a compressed-air motor … an electric
motor developing from 30 to 60 h. p., … size.

3. The gear head unit serves … the support for the cutting-chain jib.
4. The rotary motion of the worm-wheel shaft is converted to a

reciprocating motion … a crank.
5. The movement of the pawl can be varied … a cutting speed

control handle and … the rate of travel of the machine can be varied.
6. In some gears a planetary motion with brake control, or

spring-loaded multiplate clutch can be … adjusted … to slip at a prede-
termined rope pull in case the machine is obstructed.

VII. Change the place of the adverbial infinitive construction in
each sentence and translate them.

Example: Left-and right-hand spirals are provided to suit the di-
rection of holing.

To suit the direction of holing left-and right-hand spirals are pro-
vided.

1. Spiral gummers are used to prevent gumming being taken
back by the chain into the undercut.

2. Paddle-type gummers are used to avoid clogging of the chain.
3. Thus the speed of travel can be varied to suit the conditions.
4. The correct angles of the cutter edge are very important to

ensure smooth operation.
5. At the control end of the machine there is an operating gear to

engage or disengage either of the cutting chains as desired.

VIII. Make up a dialogue with your group mate on the contents of
the lecture about longwall coal-cutters.

IX. Using the drawing of fig.18 describe the cutter-chain sprocket.

X. Retell the text in short.
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Unit VI
Curved Coal-Cutter Jibs

I. Before you start:

1. Have you ever read about the history of development of the
curved coal-cutter jibs?

2. What are the advantages of using curved coal-cutter jibs?

II. Learn the following words to understand the text better:

a curved coal-cutter jib [k :vd  k ul  'k ib] – 

a vertical ['v :tik( )l] shear ] cut – 
shotfiring t 'fai ri ] – 
a consequent increase ['k nsikw nt 'inkri:s] – -

straighter [streit ] – 
collieries ['k lj riz] – , (a colliery ['k lj ri] – )
versatility [,v :s 'tiliti] – 
progenitors [pr u' enit z] – , 
a stripper ['strip ] – 
armoured conveyors ['a:m d k n'vei ] – 
the latter ['læt ] – 
rigidity [ri' iditi] – , 
to relieve [ri'li:v] – 
a channel-section beam [' ænl 'sek )n bi:m] – 
continuous [k n'tinju s] – , 
heat-treated steel [hi:t-tri:tid sti:l] – , -

throughout ru(:)'aut] – , , 
wearing strips – , ; 

to facilitate [f 'siliteit] – 
replacement [ri'pleism nt] – 
to enable [i'neibl] – 
to incorporate [in'k :p( )reit] –  ( ), ,

a ball-and- socket joint –  ( ) 
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to retain [ri'tein] – , 
a box –  ( )
a liner ['lain ] –  ( )
a protruding stem [pr 'tru:di  stem] – 
a socket ['s kit] – , 
adjacent eis( )nt] – , , 
a stop – , , 
integral ['intigr( )l] – 
to ensure [in' ] – 
to be negotiated [ni'g ieitid] – , 
a jib [ ib]– 
to interfere [,int 'fi ] – , 
a pitch [pi ] – , ,
to provide [pr 'vaid] – 
clunch – , 
a dip –  ( )
gradient ['greidj nt] – , , , 
d.c.-direct [di'rekt], [dai'rekt]-current ['k r( )nt] – 
attendant 'tend nt] – 

III. Read the text to tell your partner what he should know about
curved coal-cutter jibs.

For many years mining engineers, both in Britain and on the
Continent, have given thought to the development of a coal-cutter that
would, in addition to making the usual horizontal cut, provide a vertical
shear cut. The advantages expected from combined horizontal and
shear cutting were twofold. The first expectation related to a reduction
in shot firing with a consequent increase in the proportion of large coal
and the second suggested that the faces would be much straighter so
leading to improved roof control. Both expectations offered greater
safety as well as improved productivity so making the idea doubly at-
tractive.

Since the end of the war development along these lines has
been considerably accelerated, probably the most important step being
made when special cutting chains were introduced for the purpose. At
present there is a considerable number of curved jibs (Fig. 20) working
in English collieries and it would be safe to assume that the versatility
of the device has surprised many of its early progenitors. Coal-cutters
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fitted with curved jibs now operate in conjunction with many cutter-
loaders, loaders, strippers, armored conveyors, and on conventional
hand-filled faces.

Fig. 20. The curved jib and chain

A curved coal-cutter jib consists of two main parts, the straight
vertical portion and the horizontal section on which the curved piece
of the jib is formed. Projecting from this curved section and welded to
it is a centre plate over which the vertical section is closely fitted, the
two parts being connected by two heavy bolts. Shear sections of
varying height can therefore be fitted to suit seams of different thick-
ness and this operation can be performed at the face. To ensure
maximum strength and rigidity, three types of horizontal curved sec-
tion are produced, the first of which is suitable for shear sections 1 ft.
9 in. to 2 ft. ½ in., the second for shear sections 2 ft. 2 ¼ in. to 2 ft.
4 in., and the third for shear sections 2 ft. 0 ½ in. to 3 ft. 03/4 in. The
centre mounting plate is designed to bear the loads on the vertical
section of the jib thereby relieving tensional loads on the two holding
bolts.

Two channel-section beams of heat-treated steel form the main
members of the horizontal and curved sections. These are continuous
throughout so as to provide a strong foundation on which the vertical
section is mounted. Riveted to the beams are top and bottom plates, to
the inner sides of which carrying strips are riveted. These retain the
chain in a fixed path, and both the plates and the carrying strips con-
sist of three sections: the horizontal, the curved, and the vertical. This
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is to facilitate easy replacement, for it is found out that the heaviest
wear takes place on the curved portion.

Another type of chain is composed entirely of pick-carrying
boxes without connections. Freedom to turn in two planes is necessary
so as to enable the chain to turn in one direction round the sprocket
and round the nose end of the jib and in the other direction round the
curve from the horizontal to the vertical sections of the jib. This free-
dom is obtained through the incorporation of a ball-and-socket joint
between each box. Each ball is retained in its box by spherical liners
and from each ball there is a protruding stem the other end of which
fits into a socket in the adjacent pick box; a  in. diameter rivet holds
the stem in the socket. Integral back stops on the pick boxes ensure
rigidity of the chain during cutting so maintaining the cutting angle and
preventing the forcing backward of picks.

On each pick box there are gibs which run between the channel
beams and wearing strips on the curved jib so keeping the chain in its
race. To enable the vertical curve to be negotiated the gibs on the in-
ner curve of the chain are shorter than those on the outer curve; this
necessitates the chain being mounted in only one position but does not
interfere with the direction of chain rotation. As will be appreciated,
such a compact design enables a very short pitch to be provided and,
in fact, there is only ½ in. between adjacent pick points. Not only
does this enable the radius of curvature of the jib to be kept to a mini-
mum, but by giving the maximum number of picks in a given length of
chain the share of the cutting load borne by each pick is kept as low as
possible.

Operation: Cutting is done on the night shift and there are two
attendants on the curved-jib machine. No reduction in the speed of
travel has been noticed and the face is often cut through in four hours,
but the management points out that such performance may not be
possible where the coal is hard. While traveling along the face the jib
shows no tendency to rise or fall. Nor is there any difficulty in keeping
the machine parallel to the face. No gumming device is fitted, but
clearing the kerf presents no difficulty and ample space is cleared both
in the horizontal and the vertical sections of the cut,

IV. Work in pairs with your partner. Don’t forget to change over.

1. What is a curved coal-cutter jib?
2. Why were the advantages from combined horizontal and

shear cutting twofold?
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3. Why was the idea so attractive?
4. Can you name a mining machine in conjunction with which

curved jibs operate?
5. What is the centre mounting plate designed for?
6. What forms the main members of the horizontal and curved

sections?
7. Where does the heaviest wear take place?
8. Is any gumming device fitted if curved jibs are used?

V. Match the following words and expressions from column A
with those in column B.

A B
a linear
armoured conveyors

 ( ) a stripper
 ( ) a ball-and-socket joint

a channel-section beam
a colliery ( a mine)
shotfiring

VI. Complete the sentences of part A with the Infinitive construc-
tions given in part B. Translate them into Russian.

A

1. Shear sections of varying height can be fitted… .
2. Three types of horizontal curved sections are produced… .
3. The centre mounting plate is designed… .
4. Two channel-section beams of heat-treated steel are continu-

ous throughout so as… .
5. Both the plates and carrying strips consist of three sections:

the horizontal, the curved and the vertical… .
6. Freedom to turn in two planes is necessary so as… .

B

1. … to suit seams of different thickness.
2. … to ensure maximum strength and rigidity.
3. … to bear the loads on the vertical section of the jib.
4. … to provide a strong foundation on which the vertical section

is mounted.
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5. … to facilitate easy replacement.
6. … to enable the chain to turn in one direction round the

sprocket and round the nose end of the jib, and in the other
round the curve from the horizontal to the vertical sections of
the jib.

VII. Change the sentences using the Complex Subject to express
the same idea.

Example: 1. It is known that automatic water sprays suppress
dust.

Automatic water sprays are known to suppress dust.
2. It appears that another type of chain is composed entirely of

pick- carrying boxes without connections.
Another type of chain appears to be composed entirely of pick-

carrying boxes without connections.
1. It is likely that the chipping heads offset sufficiently to provide

clearance for movement of the machine.
2. It seems that the rear conveyor is of a standard design.
3. It is said that the machine is fed forward until the bar touches

the coal face in the centre of the heading.
4. It is claimed that the proportion of fines below ¼ in, is less

with the process of ripping by a continuous miner than when the con-
ventional methods of coal preparation are used.

5. It is proved that two attendants are enough on the curve-jib
machine.

VIII. Find the sentences with -ing forms in the text. State their
functions and translate them.

IX. You are a mining engineer explaining the operation of a
curved coal-cutter jib to the student. The picture on fig.20 will
help you to do it.

X. Write a short summary of the text.
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Unit VII
Auger Miners

I. Before you start:

1. According to what parameters are the auger miners classi-
fied?

2. What can you say about the design of the auger miners?

II. Learn the following terms and words because they will be of
great help to you in understanding the text below:

an auger miner [' :g  'main ] – 
; -

attempts 'tempts] – 
to fail [feil] – , 
discerning [di's :ni ] – , 
prerequisite ['pri:'rekwizit] – , 

respectively [ris'pektivli] – 
a chuck k] – , , 
arrangement 'rein nt] – 
flanged wheel [flængd wi:l] – 
detachable [di'tæ bl] – 
to facilitate [f 'siliteit] – 
a hooked puller bar [hukd 'pul  ba:] – ,

to retract [ri'trækt] – , )
restriction [ris'trik )n] – 
to employ [im'pl i] – 
a barrel ['bær( )l] – 
to tolerate ['t reit] – 
deg. = degree [di'gri:] – 
an auger string [' :g  stri ] – 
to inhibit [in'hibit] – , , 
a fulcrum ['f lkr m] – , , 
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to conform [k n'f :m] – 
to incur [in'k :] – , 
a retreat [ri'tri:t] – ; to retreat – 
a shaker [' eik ] pan – , -

entries (an entry) ['entri] – 
feasible ['fi:z bl] – , , 
to dismantle [dis'mæntl] – , 
insuperable [in'sju:p( )r bl] – 
ingenious [in' i:nj s] – , 
to intersect [,int (:)'sekt] – , 
to forbid [f 'bid] – 
a brattice ['brætis] – , ,

 ( )
to retard [ri'ta:d] – , 
temporarily ['temp( )r rili] – 
abutment 'b tm nt] – , ; 

to reinforce [,ri:in'f :s] – , 
a swivel ['swivl] pan –  ( )
rubber-tyred wheel ['r  'tai d wi:l] – 

III. Read the text to find out what problems are discussed in it.

In 1960-s determined efforts were made to introduce American
mining methods and machinery into Great Britain. Many of these at-
tempts failed because of inexperience, an intrinsic difference in condi-
tions, and other reasons. This unfortunate experience has shown the
need for a discerning selectivity when importing techniques and equip-
ment from abroad. Later a machine has been developed which does
not carry the prerequisite of excellent natural conditions which accom-
pany most American machines. This is the auger miner.

The most popular and successful pioneer underground auger
miners are the Cardex-Hardsock machines. They are available in three
sizes, each differently powered according to whole size. The larger
machine drills holes up to 42 in. diameter and the two smaller ma-
chines – holes up to 36 in. and 30 in., the motor sizes being 75, 50 and
25 h. p. respectively.
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The smaller machine is extremely compact and may be used in
thin seams and narrow headings. Overall dimensions are: length 10 ft.
6 in., width 6 ft. 4 in., height 24 in.

In terms of design the machine has much to recommend it. The
body and main frame are to the side of the augers and so the heading
has only to be of sufficient width to accommodate the body of the ma-
chine. Rotation is transmitted to the augers by a chuck which traverses
6 ½ ft. along slide bars on the side of the machine. Furthermore, this
arrangement has the advantage of permitting drilling on both sides of
the heading without moving the machine. Normal rotation speed is 45
r. p. m. The chuck picks up its drive from a square bar which runs the
whole length of the machine between the guide tubes. Support for the
chuck is by curved rollers which bear on the surface of the guide
tubes.

These tubes have the additional function of oil reservoirs. Four
floor and three roof jacks, of the hydraulic type, are provided to stabi-
lize the machine during drilling and to select the elevation and direction
of the hole. To move from hole to hole short rails are inserted under
the machine and the machine then rests on four flanged wheels. For
longer moves detachable rubber-tyred wheels are provided to facilitate
movement. The larger machines have optional caterpillar mounting
which takes care of both long and short moves.

A hooked puller bar is provided on the chuck so that as it re-
tracts to accommodate another auger section for the present hole, one
is withdrawn from the previous hole. Drilling is at the rate of 7 ft. per
min. and retraction at 50 ft. per min.

Because the augers are inserted at the side rather than at the
end of the machine, long augers place no restriction on the width of
heading. For this reason 6 ft. auger sections can be used as compared
with 4 ft. sections on end-feed machines. Sections are connected by
fittings locked by a pin.

A variety of cutting heads is employed to accommodate different
conditions. The most popular is the barrel type which can be relied
upon to produce a fair proportion of lump coal. They consist of a pe-
riphery of renewable cutting bits and some arrangement to break the
interior coal. This may be some arrangement of bits or even a plain
hardened steel cone.

If slack coal is to be preferred or tolerated then a totally different
arrangement is available. This merely consists of three radial arms set
at 120 deg. which carry a number of cutter bits spaced along their
length.

Steering is always a problem. In addition to the tendency of an
auger string to curve down, due to the pull of gravity, there is a ten-
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dency for clockwise rotation to induce a curve to the right. Providing all
the holes exhibit the same degree of curvature however, this is no se-
rious disadvantage.

There are methods of inhibiting the downward curve. One such
device is a series of small rollers on the rear of the exterior of the bar-
rel which serves as a fulcrum and tends to lift the cutting end.

Methods of working with auger miners.
It will, of course, be necessary to devise specific methods of

working for British conditions, since American natural conditions,
equipment, safety-regulations, and so on; do not conform to British
ones. The following is an examination of a suggested method of work-
ing (Fig. 21).

Fig. 21. Suggested layout of a district for auger mining

This method was designed to incur the minimum of development
costs. For thin-seam mining, which is probably the most extensive po-
tential field of use in Britain, duckbill loaders could be used to drive the
rise entries. One of the characteristics of duckbills is that they are used
to best advantage when worked to the rise. In addition, there is a fur-
ther advantage: the pan line can be used to convey the auger mined
coal on the retreat. It is explained elsewhere that the best device for



89

picking up coal brought out by the auger is a flat sheet built on to the
end of a shaker-pan line. Certain augers are designed to drill holes to
the left and to the right without moving the body of the machine, and
with a single entry development it is feasible that this feature of the
auger can be exploited. So far, however, no conveyor system has
been proved that can pick up coal from both the left and right ribs of
coal without dismantling and rebuilding. Nevertheless, this is not likely
to prove an insuperable difficulty and some ingenious device is sure to
be developed.

During the development of these single headings sufficient ven-
tilation could be provided by portable auxiliary fans. On the retreat, air
would circulate from one heading to the next through the intersected
auger holes. Some states in America forbid the application of auxiliary
fans and so it would be necessary to make connections at intervals of
say 80 ft., which is the farthest distance permitted on line brattice.
Rather than connect with expensive cross-cuts it was proposed to drill
auger holes through as air passages. Unfortunately, this involved em-
ploying an auger on this work instead of on the more productive retreat
work. At the same time the conveyor must be dismantled in the prox-
imity of the auger while the holes are drilled, and this of course retards
the progress of the development work.

Even in thin seams there is no reason to take down rock in the
auger entries and this may be rated a major advantage of the system.

n the other hand, supplying timber to the development face would be
a laborious and arduous operation. It is a disadvantage of the shaker
conveyor that it cannot be reversed for supplies handling, whereas
some flight conveyors have this facility.

Method of operation of auger underground (Fig. 22). Roof
Support.

Because they have the support of solid coal on each side of the
heading many of the American installations are enabled to avoid the
necessity for timbering. Nevertheless augering has been successfully
accomplished where close timbering is observed. Where props and
bars are used it is possible to set a carrying bar down one side of the
heading, and temporarily remove the props which obstruct the holes.
The hydraulic roof jacks on the machine facilitate this operation.

The roof beds have the support of solid coal on both abutments
and therefore roof bolting becomes an attractive proposition. This may
be one of the specific applications that could be found for roof bolting
in Great Britain. It obviates the difficulty due to timber and at the same
time may reinforce the immediate roof beds to a greater extent than
timbering.



90

Fig. 22. Suggested method of operating an auger

Haulage. The problem of picking up coal from the mouth of the
hole has not yet been solved completely. At present, shaker conveyor
and flight conveyors have been used. It is of course, advantageous to
use the same conveyor that was used on the development of the
heading now being augered. If a shaker conveyor was used during
development then a flat steel sheet could be inserted under the augers
to pick up the coal Alternatively a low-built flight conveyor could be
substituted. However, for the purpose of drivage it is desirable to install
a conveyor in the centre of the heading whereas in extraction1 by au-
gers the coal is discharged along the rib-side. For this reason it is nec-
essary to use a small portable conveyor to pick up at the rib-side and
transfer its load to the conveyor running down the centre of the head-
ing. A further suggestion is to incorporate a duckbill swivel pan on the
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centre conveyor and swing the pan into the rib-side. If it is desired to
auger both ribs then the position is further complicated. If adequate
clearance is to be left for the conveyor and the place is timbered then a
heading of 14 ft. is necessary.

IV. Ask your partner about auger miners.

1. What are overall dimensions of the smaller auger miners?
2. What part transmits rotation to the augers?
3. What is the normal rotation speed?
4. How many jacks provide stabilization of the machine during

drilling?
5. What are short rails inserted for?
6. What does the machine rest on?
7. What is employed to accommodate different conditions?
8. Can you describe the operation method of an auger?

V. Find the antonyms in column B for the words in column A:

A B
more upward
downward unnecessary
expensive backward
advantage inexpensive
necessary less
forward thick
thin allow
forbid disadvantage

VI. Fill in the prepositions where necessary (of, in, without, by,
from, through).

1. There are methods … inhibiting the downward curve.
2. …addition, there is a further advantage: the pan line can be

used to convey the auger mined coal on the retreat.
3. Certain augers are designed to drill holes to the left and to the

right … moving the body…the machine.
4. Sufficient ventilation could be provided… portable auxiliary

fans.
5. Air would circulate … one heading … the next … the inter-

sected auger holes.



92

VII. Explain the use of Perfect Tenses in the following sentences
and translate them into Russian.

1. This experience has shown the need for a discerning selectiv-
ity when importing techniques and equipment.

2. Recently a machine has been developed which does not
carry the prerequisite of excellent natural conditions.

3. Augering has been successfully accomplished where close
timbering is observed.

4. The problem of picking up coal from the mouth of the hole has
not yet been solved completely.

5. At present, shaker conveyors and flight conveyors have been
used.

VIII. Read the dialogue and render it in indirect speech.

-Mr. Simonov: I’m interested in the problem of haulage.
-Mr. Brown: The problem of picking up coal from the mouth of the hole

has not yet been solved completely.
-Mr. Simonov: What conveyors have been used at present?
-Mr. Brown: At present, shaker conveyors and flight conveyors have

been used.
-Mr. Simonov: Is it advantageous to use the same conveyor that was

used on the development of the heading now being au-
gered?

-Mr. Brown: Yes, of course. Alternatively a low-built flight conveyor
could be substituted.

-Mr. Simonov: In what way can a shaker conveyor be used?
-Mr. Brown: It can be used during development, then a flat steel sheet

can be inserted under the augers to pick up the coal.
-Mr. Simonov: Where should a conveyor be placed?
-Mr. Brown: For the purpose of drivage it is desirable to install a con-

veyor in the centre of the heading.
-Mr. Simonov: Are there any other improvements?
-Mr. Brown: A further suggestion is to incorporate a duckbill swivel pan

on the centre conveyor and swing the pan into the rib-
side

IX. Looking at the drawing in fig 22 describe the method of oper-
ating an auger.

X. Discuss the problem of innovations in mining equipment with a
group of specialists in this field.
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Unit VIII
Anderton Disc Shearers

I. Before you start:

1. What do you know about the Anderton disk shearer?
2. Which do you think the most effective and economical mining

machine is?

II. Learn the words and phrases and using them make up sen-
tences of your own.

disc shearer [' (r)] – 
a gearbox [gi boks] – 
to lag [læg] at an angle ['æ gl] of 7 deg. –  7

to require [ri'kwai ] – 
to upset p'set] the balance ['bæl ns] – 
a cutter-pick ['k pik] box – 
tungsten carbide ['t st n 'ka:baid] – 
tipped [tipt] – ; 
requisite ['rekwizit] – , 
a gate [geit] – 
dead length [ded le ] – 
a web – , 
to deflect [di'flekt] – 
timbermen ['timb men] – 
to snake [sneik] – 
supervision [,sju:p 'vi )n] – , 
to dip – , , 
to assess 'ses] – , 
to extend [iks'tend] – , 
dia.=diameter [dai'æmit ] – 
beneath [bi'ni: ] – , 
foregoing [f :'g ui ] – 
to devise [di'vaiz] – , 
goaf [g uf] – , 
a packer ['pæk ] – 
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a ripper ['rip ] – 
.M.S. – output per manshift – 

III. Read the text to find the information about the power con-
sumption by the Anderton disk shearer.

Considerable success under difficult conditions has been
achieved in the North Western and Eastern Divisions of England with
the Anderton shearer loader. This machine is limited to seams of more
than 3 ft. 6 in. in thickness.

The Anderton shearer is based on a standard coal-cutter in
which the normal cutting end has been replaced by a special gearbox
driving a horizontal shaft which projects towards the face and lags at
an angle of 7 ½ deg. to a line at right angles to the machine. On the
horizontal shaft the shearing discs are mounted the number of which is
varied to suit the hardness of the seam and the depth of the cut re-
quired to be taken. Today, cuts of 16 to 22 in. in depth have usually
been taken; deeper cuts have been tried, but there is a danger of
upsetting the balance of the machine. Each disc carries a number of
cutter-pick boxes varying from four to eight, again depending upon the
nature of the seam but which is normally six; special tungsten carbide
tipped cutter picks are used. The cutting diameter of the discs to the
tips of the picks is at present 36 in. or 40 in.; at a speed of 71 r. p. m. a
pick speed of 740 ft. per min. is obtained with a 40 in. disc.

The loader, which is fitted with a wheel haulage, is mounted on
an armoured flexible conveyor by means of a specially designed un-
der-frame which raises it so that the discs cut to floor level. Behind the
machine and attached by a rigid coupling is a fabricated plough which,
during the cutting run, deflects the cut coal on to the conveyor, and
during the reverse run loads all the loose coal left in the track.

Sprays for dust suppression are incorporated in the plough and
are directed to the top of the shearing discs. At the front of the ma-
chine is a cable carrier designed to hold the requisite length of cable
coiled as a figure eight.

Two stable holes are required for the loader: these are usually 6
yards long at the tail-gate end to accommodate the rear conveyor
drive, the dead length of the machine and cable-carrier, and 10 yards
long at the loader-gate end to allow for the forward drive unit, the
plough and the main gate.

The operation, which is non-cyclic, can be started and finished
at any point of the face. For the purpose of description it is assumed
that at the start of operation the machine is in the loader-gate stable
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hole and the conveyor is laid close to the coal along the face. The
haulage rope is attached to each end of the conveyor and tensioned,
as is usual when using wheel haulage. With the shearing discs revolv-
ing to cut upwards into the coal, the machine proceeds along the face
cutting the first web, working on a buttock, and a large proportion of
the coal cut is thrown over the discs and deflected by the plough on to
the conveyor. Any top coal which does not fall after the passage of the
machine is brought down into the cutter track, pneumatic picks or shot-
firing being used, if necessary. The machine operates in a seam in
which the top coal falls readily. On reaching the tail-gate end of the
face, the machine is reversed and, with the discs in neutral, run back
down the face pushing before it the plough which loads out all the coal
left in the cutter track. Timbermen snake the conveyor behind the ma-
chine on this run and set temporary props under the bars, behind the
conveyor.

On arrival back at the loader-gate stable hole, which at no time
needs to be more than 5 ft. in advance of the face, the loader and the
conveyor drive head are jacked over.

The machine then cuts the second web which proceeds similarly
to the first, except that as the conveyor is snaked over the timbermen
set a new bar and prop and withdraw the temporary middle prop set on
the first cut.

Maximum speeds of 7 to 8 ft. per min. have been reached dur-
ing the cutting run and, except in very hard coal, maximum power is
not required. When only ploughing on the second run, the speed is
governed by the rate at which the coal is removed by the conveyor
chain traveling in the same direction and by the speed of cable han-
dling; 160 yd. faces have been ploughed back in 10 min. The complete
operation of loading, ploughing and moving over on a 150 yd. face can
be completed in less than two hours in normal conditions. Since the
Anderton shearer is a non-cyclic machine, the length of face is not
critical. Up to the present, faces have been about 150 yd. long but the
length of these has been controlled by other factors. The longer the
face the higher the proportion of mechanically loaded coal and the
smaller the proportion to be hand filled from the stables. The maximum
length is controlled by the type of conveyor, capital cost of conveyor
and supports, ventilation, ease of supervision, etc. An optimum length
would appear to be between 200 and 250 yards. For such lengths it
would be necessary to redesign the cable carrier to hold more cable.

Cuts of 16 and 18 in. were initially taken with the first machines
installed, but experiments are at present being conducted with deeper
cuts up to 24 inches in depth.
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A deep cut has the advantage that the relative frequency of ca-
ble handling and conveyor moving are reduced for a given output as is
the number of shots (if these are required) to bring down the top coal.

On the other hand, with a deep cut the machine is less stable
and has a tendency to dip into the floor, a slower haulage speed may
be necessary, resulting in a larger proportion of small coal, and the
distance from the supports to the newly exposed face is increased.

It is necessary to strike a reasonable balance between these
factors in assessing the relative merits of extending the cut. Experi-
ence suggests that a 20 in. cut should be accomplished satisfactorily.
The discs at present in use are 40 in. dia., which allows a cut 4 in.
higher than the body of the machine and a clearance of 5 ½ in. be-
tween the disc, gearbox and the conveyor flights passing beneath.
However, trials are being conducted with discs of 44 and 50
in.diameter.

Although decreasing the disc diameter would appear to be de-
sirable in that it lessens the proportion of the seam cut, it would reduce
the overhead clearance and the clearance between the cutter and the
conveyor.

It is necessary to maintain sufficient overhead clearance to allow
the cutter to advance into a new track should the top coal stick to the
roof. The clearance between the base of the cutter and the conveyor
flights also must be sufficient to allow coal from the stable hole to pass
along the face beneath the machine.

Present installations are working with a straight line cantilever
bar support system with 3 ft. between props in the same row. For 16 to
18 in. cuts the length of bar used is twice the depth of cut. Over 24 in.
bars may be used equal to the depth of cut. Temporary props are set
as soon as the first cut has been completed and the conveyor moved
forward. The props are moved forward to the next line of bars when
these are set.

Although this method involves setting the props twice to every
bar it does ensure that the maximum prop free distance is only 4 ft. 9 in.
with an 18 in. cut and 3 ft. bar.

If the top coal does not fall the foregoing method is the best yet
devised, but if the tops fall to each cut then the triangular support sys-
tem can be used. With this system props would be set once to each
bar, but the number of props and bars would be increased since the
distance between bars in the same row would be 4 ft., i. e. 2 ft. be-
tween lines of bars at right angles to the face.

It is possible also, where the roof is smooth or where over cut-
ting is practiced, to use the slide bar system. The prop intervals for this
could be the same for the triangular system with cantilever bars.
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The power consumption of the machine has been found to be
low in comparison with other loaders. The cables are carried on hooks
along the goaf side of the conveyor, and transferred by the cutter man
to and from the cable carrier. The basic face team required for the op-
eration of the Anderton shearer on a 150 yard face consists of 12 men.

In addition, depending on local conditions, rippers and packers
are required; the average O.M.S. from faces employing the Anderton
shearer is at present a little over 6 tons.

IV. As the major in mining you are sure to be interested in the an-
swers to the questions below.

1. What conditions is the Anderton disk shearer suitable for?
2. What is special in the design of the Anderton shearer?
3. What is done to avoid the danger of upsetting the balance of

the machine?
4. What picks are used on each disk?
5. What are the sprays for dust suppression incorporated in and

directed to?
6. Can you describe the operation of the disc shearer?
7. What innovations would you introduce to reduce capital

costs?

V. Find the synonyms in column B for the words in column A.

      A       B
to use different
to end hard
various a section
difficult to inhibit
to perform to employ
an arrangement to begin
to forbid to finish
to start to accomplish
a part a device

VI. Inset proper connectives. Choose from those in brackets
(than, by means of, so that, as, since, the…the, as soon as).

1. This machine is limited to seams of more…3 ft.6 in. in thick-
ness.

2. The loader is mounted on an armored flexible conveyor … a
specially designed under frame.
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3. The underframe raises the loader … the discs cut to floor
level.

4. A cable carrier is designed to hold the requisite length of ca-
ble coiled …a figure eight.

5. The number of props and bars would be increased … the dis-
tance between bars in the same row would be 4ft.

6. … longer the face … higher the proportion of mechanically
loaded coal.

7. Temporary props are set … the first cut has been completed.

VII. Explain the use of “should” and “would” and translate the
sentences into Russian.

1. An optimum length would be between 200 and 250 yards.
2. For such lengths it would be necessary to redesign the cable

carrier to hold more cable.
3. Experience suggests that a 20 in. cut should be accomplished

satisfactorily.
4. Decreasing the disc diameter would appear to be desirable.
5. Decreasing the disc diameter would reduce the overhead

clearance and the clearance between the cutter and the con-
veyor.

6. It is necessary to maintain sufficient overhead clearance to al-
low the cutter to advance into a new track should the top coal
stick to the roof.

VIII. Divide the text into logical parts and name each of them.

IX. Speak on the parts and operation of a disc shearer.

X. Write a repot on contemporary mining machines.



99

VOCABULARY II

ability 'biliti]  .
abutment 'b tm nt]  , ; 

.
accelerate [æk'sel reit]  ).
accessibility [æk'ses 'biliti]  , .
accomodate 'kom deit]  ; .
actual ['æktju l]  , .
actuate [‘æktjueit]  .
adjust 'd st]  ; .
adjustable 'd st bl]  .
advance d'v :ns]  1) ; 2) ; in of -

, ; ); rapid face ['ræpid 'feis]
.

ahead  'hed]  , ; of [ v]  .
aid [eid] 1) ; 2) ; with the of ; -

.
air ]  ; compressed [k m'prest]   .
air consumption ['  k n's mp n]  .
allow 'lau]  ; .
alter [' :lt ]  ).
ample space ['æmpl 'speis]  .
anchored ['e kad]  .
angle [æ gl]  ; at right t'rait]   ; cutting

['k ti ] .
anticlockwise ['ænti'kl kwaiz]  .
anthracite ['æn sait]  .
apart :t]  1) , ; 2) , -

; ; 3) , .
arc :k]  1) ; 2) .
arm :m]  1) ; 2)  ( ); 3) .
gathering arms [ 'gæð ri ]  1)  ( -

), ;  2) .
articulate :`tikjuleit]  .
assembly  'sembli]  , .
attain 'tein]  , .
attendant 't nd nt]  ; , 

.
auger [' :g ]  , ; .
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auger mining [' :g  'maini ]  -
.

auger string [' :g  'stri ]  .
automatic water sprays :t 'mætik 'wo:t  'spreiz]  

; .
auxiliary fan :g'zilj ri 'fæn]  -

; .
available 'veil bl]  ; .
avoid 'v id]  1) ; 2)  ( ).

bar [b :]  1)  ( , ); 2)  ( ); carry-
ing ['kærii ]  [ ); puller ['pul ] -

, ; ripping [ 'ripi ]   -
; slide [slaid] ; .

barrel ['bær l]  .
beam [bi:m]  ; channel-section ['t ænl 'sek n]

.
bed [bed]  1) ; 2) ; ; roof [ ru:f]

;
immediate roof bb. [i'mi:dj t 'ru: f]  , -

.
bending ['bendi ]  ; lateral ['læt l]   .
bit [bit]  1) ;  ( ); 2. ;
replaceable cutting b. [ri:’pleis bl 'k ti ]  

.
bituminous coal [bi'tju:min s 'koul]  .
blade [bleid]  , , .
blasting ['bl :sti ]   1)   ( );  2)  ;  3)  

.
body ['b di]   ( ).
bolt [boult]  ; countersunk ['kaunt s k]

.
boss [b s]  , .
box [b ks]  ;  ( ); adjacent pick 'd eis nt 'pik]

, 
;

link b. [li k]  ;
pick carrying bb. ['pik 'kærii ]  , .
bracket ['brækit]  , .
brattice ['brætis]  , ; -

 ( ).
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break [breik] (broke [brouk], broken [broukn])  1)  ( );
2) .
break off ['breik  ' f] (broke off [ 'brouk ' f], broken off ['broukn ' f]) -

, , .
buffer ['b ]  1) ; 2) -

; 3) .
building packs ['bildi  'pæks]  .
buttock ['b k]  .

cable [keibl]  ; .
capstan ['kæpst n]  ; .
carry ['kæri]  1) ; 2) , .
carry on [ 'kæri ' n]  1) ; 2) ; ;

.
casing ['keisi ]  ; strong cast-steel ['str  'k :st 'sti:l]

.
casting ['k :sti ]  ; ; strong steel ['str  'sti:l]

.
caterpillar ['kæt pil ]  ; .
caterpillar tractor ['kæt pil  't rækt ]  .
chain [t ein]  ; cutter ['k ]   ; cutting ['k ti ]

.
chain conveyor ['t ein k n'vei ]  .
chain-driven ['t ein 'drivn]  

.
change [tjeind ]  ; .
chief [t i:f]  , .
chipping ['t ipi ]  , .
chipping head ['t ipi  'hed]  ; ;

; .
chuck [t k]  1) ; ; 2) .
circular ['s :kjul ]  ; .
claim [kleim]  1) ; 2) ; 3) ; -

.
clear [kli ]  .
clearance ['kli ns]  ; ; .
cleavage ['kli:vid ]  ; ; at  points .
clog [kl g]  , ; .
clunch [kl nt ]  , .
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clutch [kl t ]   ; dog [d g]   ;
; multiple disc ['m ltipl 'disk]

; plate [pleit]   ; spring-loaded mul-
tiplate ['spri  'loudid 'm ltipleit]

.
coal [koul]  .
coal getting ['koul 'geti ]  1) ; 2) -

.
coal-cutter ['koul 'k ]  .
coal face ['koul'feis]  .
coal-face mechanization ['koul 'feis ,mek nai'zei n]  

.
Colmol ['koulmo(u)l]   ( -

: coal mole  ).
combine ['k mbain]  .
compensate for ['k mp nseit f ]  ) .
condition [k n'di n]  1) ; 2) ; 3) .
consist of [k n'sist v]  ; .
contact ['k ntækt]  , .
Continent ['k ntin nt] ; . .
continuous [k n'tinju s]  ; ; 

.
Continuous Miner [k n'tinju s 'main ] -

 ( , 
).

control [k n't roul]   ( ); brake [breik] -
; roof [ru:f]   .

convey [k n'vei]  .
conveyance [k n'vei ns]  ; ; .
conveyor = conveyer [k n'vei ]  , ;

armoured [' :m d]   ;
chain [t ein]   ;
cross [kr s]   , ;
face [feis]   ;
flight [flait]   ;
head [hed]   ;
intermediate [int :mi:dj t]   1) ;
2) ;
rear [ri ]   ;
shaker [' eik ] ;
troughed [tr ft] .
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coupled [k pld]  ; .
coupling ['k pli ]  ; flexible ['fleks bl] ;

.
crank [kræ k]  1) ; 2) ; .
cross-cut ['kr s 'k t] , , .
current mining practice ['k nt 'maini  'præktis]  

; .
curvature ['k :v ] , .
curve [k :v]  , .
curved [k :vd]  .
cut-off ['k t f]  .
cutting ['k ti ]  ; ; .
cutting bit ['k ti  'bit]  .
cutting edge ['k ti  'ed ]  .
cycle [saikl]  .
cyclic ['siklik]  .

D

d. c. = direct current [di'rekt 'k nt] - .
d. . motor = direct current motor [di'rekt 'k nt 'mout ]  

.
deep mined coal production ['di:p 'maind 'koul pr 'd k n]  

.
degradation ['degr 'dei n]  .
deliver [di'liv ] ; ).
detachable [ditæt bl]  ; .
development [di'vel pm nt]  1) ; 2) -

;  ( ); 3) ;
single entry [ 'si gl 'entri]  npo -

.
development costs [di 'vel pm nt 'k sts]  -

.
device [di'vais] ; ; ;

gumming ['g mi ]   , -
.

dimension [di'men n]  ; overall ['ouv :l]   .
dip [dip]  .
dirt [d :t]  ;  [ ].
dirt band ['d :t 'bænd]  .
discharge [dis't a:d ] I. 1) ; 2) ; 3) );

II. ; III. .
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disengage ['disin'geid ]  ; .
dislodged coal [dis'l d d 'koul]  .
dismantling [dis'mæntli ]  , .
double-chain scraper ['d bl  ' tein 'skreip ]  

.
drill steel ['dril 'sti:l]  .
drilling ['drili ]  .
drivage ['draivid ]  ;

room [rum]   ; .
drive [draiv] I. (drove [drouv],  driven [drivn])   1)  -

; 2)  [ ); II.  ;
chain [t ein] ;
compressed-air [k m'prest ' ]   ;
cross conveyor chain ['kr s k n'vei  't ein]

;
hydraulic [hai'dr :lik]   ;
tail [teil] .

drive unit ['draiv ']u:nit]  .
driving motor ['draivi  'mout ]  .
driving shaft ['draivi  ' :ft] ; ;

main [mein] .
dust [d st]    ( .); suppress [s 'pres]   

.

end [end]  ;
control [k n'troul]   , 

;
gearhead ['gi hed]   , -

;
haulage [/h :lid ]  ( , -

).
effect [i'fekt]  1) ; ; 2) -

; 3) .
elevate ['eliveit] .
engage [ingeid ]  .
entry ['entri]  ; ; rise [raiz] .
equip [I'kwip] 1) ; 2) .
equipment [I'kwipm nt]  ; .
estimate ['estimeit] ; .
estimated ['estimeitid]  .
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evolve [i'v Iv]  1) ; 2) ; 3) .
extensible [iks'tens bl]  ; .
extension [iks'ten n]  ; .

F

face [feis]  ; ; ;
hand filled ['hænd 'fild] .

facility [f 'siliti]  ; ;
facilities [f 'silitiz]  ;
continuous transport ff. [k n'tinjues 'trænsp :t]  

) .
feed [fi:d] (fed [fed])  1) ; ; 2) .
feet [fi:t]  , ; ;

cu. ft = cubic ff. ['kju:bik]   .
fence [fens]  ; safety ['seifti]   -

.
fig. = figure ['fig ]  1) ; ; 2) ; 3) .
filling ['fili ]  ; .
fines [fainz]  ;

production of ft. [pr 'd k n v]  .
fit [fit] (fit)  1) , ; 2) ; 3) .
fitting ['fiti ]  , .
flight [flait]  ; cantilever ['kæntili:v ]   .
flitting ['fliti ]   ( ).
floor [fl :]   ( ).
floor shearing blade ['fl : ' ri  'bleid]  (

).
force [f :s] I. , ; II. , ;

pulling ['puli ] .
former ['f :m ]  ;

the former … the latter  … .
framework ['freimw :k]  1) ; 2) ;

main f. [mein]  1) ; 2) .
ft. = foot [fut]   (30,5 ).
fulcrum ['f lkr m]  1) ; 2) ; 3) 

.

G

gate [geit]  .
gear [gi ]  , ; ; ;

driving ['draivi ]   ;
haulage ['h :lid ]   .

gearhead ['gi hed]  .
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gearing ['gi ri ] ; ;
reduction [ri'd k n] , ;
spur [sp :] ;
worm [w :m] .

generate [d en reit] ; ; ; -
.

get [get] (got [got])  ( .).
getting ['geti ]   ( .).
gib [d ib]  .
goaf [gouf]  , .
govern ['g n] 1) ; 2) ; 3) .
gravity ['græviti]  ; .
grease [gri:s]  .
guard [g :d] I. 1. ; 2. ;
II. ; .
guide [gaid]  I. ; II. ; .
guide rail ['gaid 'reil]  .
gummer ['g ]  ;

paddle type ['pædl 'taip] ;
side-discharge spiral ['said dis't :d  'spai l]

;
spiral type ['spa l 'taip] .

gummings ['g mi z]  , .

H

hand drill [‘hændril]  .
hand loaded ['hænd 'loudid]  .
handle [hændl]  1. ; 2. ; ;

cutting-speed control ['k ti  'spi:d k n'troul] , 
.

handling ['hændli ]  , , .
hard alloy ['h :d 'æloi]  .
haul [h :l]  ; ).
haulage ['h :lid ]  .
haulage-rope drum ['h :lid  'roup 'dr m]  .
head [hed]  1) ; 2) ; ) ; 4)  ( );

chipping ['t ipi ]   1) ; 2) 
;

cutting ['k ti ]   ;
loading ['loudi ]   ;
ripping ['ripi ]   .
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heading ['hedi ]  ;
narrow ['nærou] .

headroom ['hedrum]   ( ); , .
height [hait]  .
hew [hju:]  , , ; off .
holder ['hould ] ; , .
hole [houl]  , .
holing ['houli ] .
hollow ['h lou]  .
hooked [hukt]  , .
hopper ['h ]  .
horse-power ['h :s ' au ]  ; h. p. . .
house [haus]  ), ) ( ).
hydraulic [hai'dr :lik]  ; .
hydraulic power [hai'dr :lik 'pau ]  .
hydraulically [hai'dr :lik li]  .
hydraulically adjustable turret mounting [hai'dr :lik li 'd st bl

't rit 'maunti ]  , -
.

I

in. = inch [int ]  (2,5 ).
in conjunction with [in k n'd k n wið] …, ... .
incorporate [in'k :p reit] 1)  ( ); ; 2) -

; 3)  ( ).
inner ['in ]  .
interlock [‘int :'l k]  ; ; -

.
intermediate [‘int :'mi:dj t]  1) ; 2) ;

3) .
intermediate conveyor [int :'mi:dj t k n'vei ]  

.
in terms of [in 't :mz v]  ; .
in turn [in 't :n]  .

J

jack [d æk]  ;
hand operated ['hænd ' reitid] , 

;
head elevator ['hed 'eliveit ] ;
hydraulic [hai'dro:lik]   .
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jib [d ib]  ;
curved coal-cutter ['k :vd 'koul 'k ]

;
horisontal [,h ri 'z ntl]   ;
shearer [' ] .

joint ['d int]  ;
ball-and-socket ['b :l nd 'sokit]  ( )

;
flexible ['fleks bl]   , .

kerf [k :f]  ; ;
clearing the ['kli ri  ð ] .

L

layout ['lei'aut]  1) , ; 2) ; 3) -
; 4) , .

single unit (face) ['si gl 'ju:nit (feis)] -
; .

level [levl]  ; .
liner ['lain ]  , ; .
load [loud] ;  ( , ); ;

peak [pi:k] .
tensional ['ten nl] .
loader ['loud ]  , ;

coal-cutter ['koul 'k ] ;
duckbill ['d kbil]

).
loading ['loudi ]  .
loading capacity ['loudi  k 'pæsiti]  .
lock off ['l k ' f] , .
longwall coal-cutter ['l :l 'koul 'k ]  

.
longwall face ['l :l 'feis]  .
longwall system ['l :l 'sist m]  -

 ( ) .
low [lou] 1) ; 2) .
low-built model ['lou 'bilt 'm dl]  .
lower [l ] .
lump [l mp]   ( ).
lump coal ['l mp 'koul]  , .
lumpy ['l mpi] .
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machine [m i:n]  1) ; 2) ; 3) ; ;
;

coal-cutting ['koul 'k ti ]   ;
ccm-1 coal cutting ;
longwall power loading ['l :l ' au  'loudi ]   

;
curved-jib ['k :vd 'd ib]   .

machinery [m i:n ri]  1) ; ); 2) .
main driving shaft ['mein 'draivi  ' :ft]  .
main framework ['mein 'freimw :k]  1) ; 2) .
maintain [men'tein]  ; ; .
management ['mænid nt]  ;  ( , ).
manshift ['mæn ift]  .
means [mi:nz]  , .
mechanized aids ['mek naizd 'eidz]  -

; .
medium ['mi:di m]  .
member ['memb ]  ; .
mill out ['mil 'aut] ; .
mine [main] | ; .
miner ['main ] 1. ; ; ; 2. ;
auger m. [' :g ] 1. ; 2. .
minimize = minimise ['minimaiz]  ; .
mining ['maini ]  ; ; 

;
thin-seam m. [' in 'si:m]  .
mining engineer ['maini  ,end i'ni ]  .
mining machine ['maini  m i:n]  ; .
moisture ['m ist ]  .
moisture entering ['m ist r 'ent ri ]  .
motion [mou n]  ; ;

gathering-arm ['gæð ri  ' :m]   -
;

planetary ['plænit ri]   ;
reciprocating [ri 'sipr keiti ]   -

;
rotary ['rout ri]   ;
to-and-fro [ 'tu: nd 'frou]   , -

.
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mount [maunt] 1) ; ; 2) .
mouth [mau ]  .
move [mu:v]  ), ).
move forward ['mu:v 'fo:w d] ; .
movement ['mu:vm nt]  , .
multiple disc clutch ['m ltipl 'disk 'kl ]  -

.

N

necessitate [ni'sesiteit]  1) ; 2) .
non-productive operations ['non pr 'd ktiv ,op 'rei nz]  -

.
nozzle [n zl]  , .

offset [' :fset] (offset) ; ; .
oil il]  1) ; 2) .
o.m.s. ['ou 'em 'es] . output per manshift.
output ['autput]  , ;

output per manshift [ 'autput p :'mæn ift]  1) -
; 2) .

outside ['aut'said]  ; ; ; ; ;
to the   of .

overall length ['ouver :l 'l ]  .
overlap [,ouv 'læp] ; ; -

.

P

paddle [pædl]  ; ; ; .
pan [pæn]  ;

shaker [' eik ] ; 
;

swivel [swivl] ; 
).

particle ['p :tikl]  .
pawl :l]  , , .
performance [p 'f :m ns]  , .
per minute : 'minit] .
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pick [pik]  ; ;
forcing backward of ['f :si  'bækw d v] -

;
mechanical [mi'kænik l]   ;
pneumatic [nju:'mætik]   .

pick up [' ik' ]  1) ; 2) .
piece [pi:s]  1) ; 2) ;

extension pp. [iks'ten n]  .
pillar and stall system ['pil r nd 'st :l 'sistim]  

 ( ).
pin [pin]  ; .
piston ['pist n]  1) ; 2) .
pit [pit]  .
pitch [pit ]  ; .
plane [plein]  .
plate [pleit]  1) ; 2) ;

base [beis] ;
bottom ['b m] ;
guard ['g :d]   ; ;
top [t p] .

plough [plau]   ( ).
ploughing ['plaui ]  , .
point [p int]  1) ; 2) .
portable ['p :t bl]  ; .
power ['pau ]  1) ; 2) ; 3) ; 4) ;

b. h. . = British horse power ['briti  'ho:s] -

brake horse ['breik 'h :s] ;
h. p.  = H.  P. = horse p. ['h :s]  ;
swinging ['swi ]   ;
total horse ['toutl 'h :s]   .

power loading ['pau  'loudi ]  .
pre-determined ['pri:di't :mind]  ; -

.
preparation ['prep 'rei n]   ( ); .
prepared coal [pri'p d 'koul] .
pressure ['pre ]  .
prior to ['prai  t , tu]  ; .
production [pr 'd n]  1) ; 2) ;

3) .
production of fines [pr 'd n v 'fainz]  .
profile ['proufi:l]  .
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project [pr 'd ekt]  ; .
projecting [pr 'd ekti ]   ( ).
prop [pr p]  ;

friction [frik n] ;
hydraulic [hai'dr :lik] ;
past the face line of pp. ['p :st ð  'feis 'lain v]  

.
prop and chock withdrawal ['pr p nd 't k wið'dr l]  

.
propel [pr 'pel] ).
protruding stem [pr 'tru:di  'stem]  ;

.
pull [pul]  1) ; 2) ; 3) .
pulley ['puli]  , , .
pump ]  ;

oil il] .
push [pu ] .

R

race [reis]  ; .
ramp [ræmp]  .
range [' ind ]  ; ; ; .
ratchet ['ræt it]  1) ; 2) .
rate [reit] ; ; .
ratio ['rei iou]  ; .
rear [ri ]  ,  ( ); , -

.
rear conveyor ['ri  k n'vei ]  .
rebuilding [ri'bildi ]  ; .
reduction [ri'd n] .
reduction gearing [ri'd n 'gi ri ]  ; .
reinforce [,ri:in'f s] , .
release [ri:'li:s]  , ; .
removal [ri'mu:v l]  ; ; ; ; .
remove [ri'mu:v] ; .
renewable [ri'nju: bl]  .
replace [ri'pleis] .
replaceable [ri:'pleis bl]  ; .
retard [ri't :d] ; .
retract [ri'trækt]  ( ,

, ); ); .
retreat [ri'tri:t]  ; .
retreat work [ri'tri:t 'w :k]  .
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reversal [ri'v :s l]  .
reversing [ri'v :si ]  , .
rib [rib]  ; .
rib-side ['rib'said]  , .
ridge [rid ]  ;  ( -

).
rigidity [ri'd iditi]  ; .
rip [rip] ; ; .
ripper bar ['rip  'b :]  ; .
ripping ['ripi ]  , .
ripping bar or head ['ripi  'b : : 'hed]  ; 

.
rise [raiz]  ;  ( );

to the on the .
rivet ['rivit]  ; .
road [roud]  ; .
robust [ro'b st]  , .
rod [r d]  1) ; ; 2) .
roller ['roul ]  , .
roof [ru: f]  .
roof bolting ['ru:f 'boulti ]  ; 

.
roof support ['ru: f s 'po:t]  .
room [ru:m]  .
room and pillar system ['ru:m and 'pil  'sistim]  

 ( ).
room drivage ['ru:m 'draivid ]  ; .
rope [roup]  ;
steel wire r. ['sti:l 'wai ]  .
rotary ['rout ri]  , .
rotary motion ['rout ri 'mou n]  .
rotating [rou'teiti ] ; .
rotating fingers [rou'teiti  'fi z]  ; -

.
rotation [rou'tei n] ;

clockwise ['kI kwaiz]   .
row [rou]  ;
in two rr.  of  five [in 'tu: 'rouz v 'faiv]  (

).
r.  p.  m. = revolutions per minute [,rev ' lju: nz  'minit]  

.
rubber ['r ]  .
rubber belt [' 'r  'belt]   ( ).
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S

safety ['seifti]  ; .
safety regulations ['seifti ,regju'lei nz]  -

.
screwdriver ['skru:,draiv ]  .
seal [si:l]  ; ;

external ss. [eks't :n l]  .
seam [si:m]  ;

thick ik] ;
thin in] .

section [sek n]  ; ; ; ; .
servicing ['s :visi ]  .
shaft a: ft]  1) ; 2) ;

main driving ['mein 'draivi ] ;
spline [splain] ;
worm-wheel ['w :m 'wi:l] .

share ]  , .
shearing [' ri ]  , .

shearing blade [' ri  'bleid]  
; .

shift i ft]  ( );
filling ['fili ] ;
night [nait] .

short wall [' :t 'w :l]  .
shotfiring [' t'fai ri ]  , 

.
shovel vI] ; ; 

.
simultaneously [sim l'teinj sli] ; .
size [saiz]  ;

hole [houl] .
slack [slæk]  1) ; 2) .
slack coal ['slæk 'koul]  .
slides [slaidz] 1) ; ; 2) .
slot [sl t] ,  ( ).
smooth operation ['smu:ð , 'rei n]  ; 

.
socket ['s kit]  , .
solid ['s lid]  , .
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space [speis]  ; ; ; .
spanning ['spæni ]  ; ; 

.
speed [spi:d]  ;

flight ['flait]
;

normal rotation ['n :m l rou'tei n] -
.

spike [spaik]  ; ; ; .
spray [sprei]  ; ;  , .
spread [spred] (spread) , , .
sprocket ['spr kit]   ( ); -

.
stable [steibl]  ; .
stall [st :l] , ; .
steel [sti:l]  ;

heat-treated ['hi:t 'tri:tid] .
steep gradient ['sti:p 'greidi nt]  ; 

.
steer [sti ]  .
steering ['sti ri ]  , .
step [step]  , , ; .
step back ['step 'bæk] 1) ; 2) ; .
stop [st p]  , , .
straight [streit]  , .
strength [str ]  , .
strip [strip]  , , ;

wearing ['w ri ] , ; 
.

strip off ['strip ' f]  ( ).
stripper ['strip ] .
stroke [strouk] .
suit [sju:t] ; ; .
supplement ['s pliment] 1) ; 2) .
supplies [s 'plaiz]  ;  ( ).
support [s 'p :t]  , , ;

roof s. [ru:f]  ;
setting roof ss. ['seti  'ru:f]  .

suppress [s 'pres] 1) ; 2)  ( ., ).
surface ['s :fis] .
sweep [swi:p] (swept [swept]) , ; ,

.
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swing [swi ] (swung [sw ]) I. , ; II. .
swing through ['swi  ' ru:]  ( ).
switch [swit ]  ;
reversing s. [ri'v :si ]  ;
starter s. ['st :t ]  .

T

tail end .
team [ti:m]  .
teeth [ti: ]  (pl  tooth) ; .
telescopic ['teliskoupik]  , .
telescopic spline shaft [ 'teli'skoupik 'splain ' a:ft]  -

).
thereby [' ð  'bai]  .
thickness [' iknis] ; ; .
thin [' in]  .
three-unit construction [' ri: 'ju:nit k n'str n]  , 

.
thrust r st] ; .
timber ['timb ]  ; .
timbering ['timb ri ]  ; ;

close [klous] .
tip [tip] , .
tooth [tu :] (pl teeth [ti: ]) ;

widely spaced tt. [ 'waidli 'speist]  
.

top bearing ['t p 'b ri ]  .
total [toutl] I. ; II.  ; ; .
track [træk]  ; ;

caterpillar ['kæt pil ] , ;
cutter ['k ] .

transmit [trænz'mit]  , .
transport ['trænsp :t]  ; ; ; -

, ; [træns'p :t]  .
travel ['trævl]  ; .
traverse ['træv :s]  .
troughed [tr ft]  , .
tub [t b]  .
turn [t :n]  1) ; 2) ;

in   .
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turning ['t :ni ]   ( ).
turntable ['t :n,teibl] .
turret ['t rit]  .
twist bar ['twist 'b :]  .

U

undercutting [ nd  'k ti ] .
undulation [' ndju 'lei n]   ( ).
unit ['ju:nit]  ; ; ; ; .
unnecessary [ n'nesis ri]  , .

V

valve [vælv]  ; ;
air [' ] ;
automatic cut-off [o:t 'mætik 'k t ' of]

;
water ['w :t ] .

yield [ji:ld]  .
variety [v 'rai ti] .

W

waste [weist]  .
wedge [wed ]  .
weight [weit]  , .
weld [weld] ; .
wheel [wi:l]  , ;

flanged [fleind d] ;
rubber-tyred ww. ['r  'tai d]  .

winch [wint ]  , ;
reeling ['ri:li ] , , ; 

.
withdrawing [wið'dr :i ]  .

Y

yield [ji:ld] 1) ; 2) ; 3) , -
.
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