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BBEJAEHUE

JlanHoe mocobOue mpeaHa3HaueHO JIs CTYACHTOB, OOYYalOIIUXCS IO OCHOBHOM
oOpa3oBaTenpbHON MporpaMme cpeaHero npodeccuoHanbHOro oOpa3oBaHUs TIO
HarnpasyieHuto 35.02.16 Dkcmityatanusi U peMOHT CEITbCKOXO35IMCTBEHHON TEXHUKHU U
000OpyZIOBaHUSI W TPENCTABIACT COOON JIEKCHKO-TPAMMATHYCCKUI KOMIUICKC IS
ayJIUTOPHOU U CaMOCTOATEIbHON pabOThI CTYI€HTOB HEA3BIKOBBIX CIIEUATIBbHOCTEM.

[TocoOue coctouT W3 8§ pas3AesioB, KOTOPHIE BKIIOYAIOT PA3TOBOPHBIE TEMBI,
rpaMMaTHYECKUI MaTtepual U JEKCUKO — IPaMMaTHYEeCKUE YIIPAKHEHUSI, TEKCThI JIsI
YTeHUS] U YNPAKHEHUS JJIsl Pa3BUTHUA HABBIKOB MHChbMa, KOTOPHIE CIIOCOOCTBYIOT
aKTUBU3ALIMA  yHnoTpeOJeHUs  OOyYaloIMMUCA — TMPEAJTOKEHHOM  JIGKCUKH U
aHTJIMACKOTO $S3bIKA B XOJI€ MPAKTHUYECKOM KOMMYHUKATUBHOW JI€ATENbHOCTH C
MOCJIEAYIOLUM MEPEXO0J0M K TUAIOTHUYECKOMY U MOHOJIOTMYECKOMY BBICKA3bIBAHUIO.

TexkcThl cHAOKEHBI TII0CCApUEM U YUYEOHO-TPEHUPOBOYHBIMU YIIPAKHEHUSMHU.

YdeOHo-MeToInYecKoe TOoco0rue HampaBleHO Ha JOCTH)KEHHE CIIEAYIOLIUX
YUYEOHBIX LIEIICH:

- paclIMpeHHe JEKCUYECKOTO 3araca CTy/IEHTOB;

- OBJIaJICHUE HaBbIKaMH MPOCMOTPOBOI'O UTECHUS;

- Pa3BUTHE y CTYACHTOB MOTPEOHOCTH AKTHBHOTO MO3HAHHS CTPAHOBEIYECKOTO
MaTepuana,

- (hopMupoBaHNE KOMMYHUKATHBHBIX HABBIKOB.



I. WHAT IS AGRICULTURE?

1. Learn the words:

achievement - noctuxenue

agriculture — ceabckoe X03SIHCTBO
agricultural lands — c/x yronps

allotment gardens — npuycaneOHbIe y4acTKH
animal husbandry — >kuBOTHOBOICTBO
beef cattle — msicHOl ckOT

beneficial influence — BeiroHOE BIMSIHUE
crop production — pacTeHUEBOICTBO
dairy cattle — Mmo04HBIH CKOT

density — mI0THOCTH

domestic animals — mromarHuii cKoT
foodstuff — nponoBonbECTBHE

grain — 3epHO

hardy varieties of crops — BeIHOCTHBBIC COPTa C/X KYJIBTYp
manure — HaBo3

poultry — momarnrHsst nTumna

pUrpose — mesb

raw material - ceipbe

shelter belt — 3ammTHas nomoca

to apply — npumeHsTh

to assure — obecrneunBaTh

to bread — pa3BoauTh

to consume — nmoTpedsATh, pacX0a0BaTh
to control diseases — 6opoThcst ¢ 6oe3HIMU
to deal with — o0maTecst, UMeTs Aemo ¢
to determine — onpenensITh

to equip — ocHamaTh, 000pyIOBaTH

to harvest — youpats ypoxaii

to root up — packopueBbIBaThH

to sow — cedATb

to suffer from — crpanars

to plow — naxatp

swamp — 60JI0TO

unsuitable lands — HenpuroaHbBIe 3eMITH

2. Match the synonyms in two columns:
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1. to assure a. marsh

2. beneficial b. aim

3. suitable c. to secure

4. swamp d. harvest

5. plant growing e. food

6. purpose f. livestock breeding
7. farmer g. profitable

8. yield h. grower

9. to root up I. crop production
10. animal husbandry J. to sow

11. to seed k. fit

12. foodstuff |. to stub

3. Match the antonyms in two columns:

1. fit a. decline

2. high b. narrow

3. increase C. worst

4. possible d. improper
5. best e. low

6. wide f. improbable

4. Match the words to their meanings:

A b
1. swamp a. useful or beneficial
2. profitable b. the producing of livestock
3. desert c. something by which a result is brought about
4. animal breading d. to clear ground by rooting up trees
5. agricultural lands e. a piece of wet, soft land
6. means f. an area of land without trees and water, often covered
with sand
7.to stub g. lands used for growing crops and grasses

5. Fill in the gaps with words and phrases: retentions, drain, shelter belts,

capacity, beneficial, influence, drainage, desert.

1. ... and irrigation are the main components of melioration.

2. ... protect crops from drought and soils from wind and water erosion/
3. Forests help in snow ... and in increasing the soil’s crop ... .

4. We ... swamps and irrigate ... .

5. Forests have ... on the climatic conditions in the steppe regions.
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TEXT A. AGRICULTURE

6. Read and translate the text:

Agriculture is the production of food and goods through farming.

Agriculture is a human activity in which people use areas of land to produce
food, clothing, shelter and other necessary materials. The word “ager” is a Latin
word. It means a field. The word “agriculture” means the cultivation of fields,
growing crops it also means the use of land to breed animals.

Agriculture is an important branch of economy of any state. It supplies the
population with foodstuffs, many industries with raw materials, determines the
country’s achievements.

We don’t know when people began to grow crops. It was many thousand years
ago. Now crop production and animal husbandry are highly developed branches of
agriculture.

Agriculture was the key development that led to the rise of human civilization,
with the husbandry of domesticated animals and plants (i.e. crops) creating food
surpluses that enabled the development of more densely populated and stratified
societies. The study of agriculture is known as agricultural science. Agriculture
encompasses a wide variety of specialties and techniques, including ways to expand
the lands suitable for plant raising, by digging water-channels and other forms of
irrigation. Cultivation of crops on arable land and the pastoral herding of livestock on
rangeland remain at the foundation of agriculture. In the past century there has been
increasing concern to identify and quantify various forms of agriculture. In the
developed world the range usually extends between sustainable agriculture (organic
agriculture) and intensive farming (industrial agriculture).

Life is impossible without plants. They play a highly important role in everyday
life of people. Plants that are grown by farmers are known as farm crops. They are
used for many different purposes. Most of them are used directly as food for people,
some are consumed by farm animals, others are used in industry and medicine.

Modern agriculture in all leading countries of the world is highly equipped with
machinery. Such processes as plowing, sowing and harvesting are carried out by
machines. Electricity is widely used in agriculture, especially in animal husbandry.
We cannot imagine modern agriculture without applying commercial fertilizers,
without using herbicides against pests, without means of control diseases of plants
and animals. Thus, mechanization, electrification and chemization are the most
important factors of rapid development of highly productive agriculture.

Land areas used in agriculture are called agricultural lands. Not all agricultural
lands are absolutely fit ones. People turn unsuitable lands inti suitable by rooting up
trees and bushes, by drawing swamps and irrigating deserts.



For ages agriculture in the steppe regions has suffered from drought. Long ago
scientists noticed that forests had a beneficial influence on the climatic conditions in
the steppe regions, on snow retention, and on increasing the soil’s crop capacity. Now
shelter belts protect crops from drought and soil from wind and water erosion.

Scientists have developed new hardy varieties of crops adapted to different
climatic conditions. They determine regions of the best varieties of crops in different
areas and assure more profitable development of crop production. The main task of
agriculture is constant intensification, increasing yields of crops and productivity of
animal breeding.

7. Give English equivalents:

Cenbckoe XO3SIMCTBO, 3€MJIs, BBIpAIIMBATh, MPOU3BOJUTH, KUBOTHOBOJICTBO,
Pa3BOAUTL JKHMBOTHBIX, OTpPACIb CCIBCKOI'O XO3HI>'ICTBa, CEJILCKOXO03SIMCTBECHHAA
KYJIbTYpa, OpPraHHU4CCKOC CCJIBCKOC XOBHﬁCTBO, HHAYCTPUAJIBHOC CCJIbCKOC
XOBHﬁCTBO, CTCIIHBIC paﬁOHbI, ITIOBBICUTH yp0>KaﬁHOCTL IIOYBEI.

8. Give Russian equivalents:

Animal breeding, economic sector, worldwide, gross world product, raw
materials, food surpluses, major agricultural products, technological improvements,
useful materials, ecological damage, animal husbandry, chemicals, modern practices,
major agricultural products, a wide variety, production of food and goods, necessary
materials, to breed animals.

9. Choose the right word:

1. Agriculture is the production of food and goods through ... .

a) cultivation b) development ¢) farming

2. Agriculture is a human activity in which people use areas of ... to produce
food.

a) plant b) land ¢) animal

3. The word agriculture means the cultivation of fields and growing ... .
a) land b) soil ¢) crops

4. At present there are two main ... of agriculture.

a) fields b) surplus c) branches

5. Agriculture was the key ... that led to the rise of human civilization.

a) cultivation b) development C) improvement

6. The study of agriculture is known as agricultural ... .

a) science b) research c) learning

7. For ages agriculture in the ... regions has suffered from drought.

a) subtropics b) steppe C) desert



10. IlepeBeanTe NMpeaI0KeHNSI HA AHTJIMHCKUH A3BIK:

1. PacTeHHeBOACTBO M JKMBOTHOBOJACTBO — TJIABHBIE OTPACIH CEJIBCKOIrO
XO03MCTBA.

2. IlepBOOBITHBIE JIIOAM HE KYJIBTUBUPOBAIN PACTCHUS.

3. J)Ku3Hbp HEBO3MOKHA 0€3 pacTCHUM.

4. MHOrHMe pacTeHHs UCTIOIb3YIOTCS KaK KOPM IS )KUBOTHBIX.

5. 3emuM, UCHOJb3yeMbI€ B  CEIbCKOM  XO3SMCTBE,  Ha3bIBAIOTCA
CEJIbCKOXO3SIICTBEHHBIMU YTO/IbSIMHU.

6. 3ajaya KUBOTHOBOJIOB — YBEJIMYUTH NMPOU3BOACTBO TAKUX MPOAYKTOB, Kak
MSCO, MOJIOKO U SIHLA.

7. DTH TOJS TOJDKHBI OBITH 3aIIUIICHBI OT BETPOBOI ¥ BOAHON 3PO3HUH.

8. Jleca oka3pIBalOT OJIArOTBOPHOE BIMSHHUE Ha KIMMATHYECKHE YCIIOBUSA B
CTEITHBIX pallOHAX.

9. BexkaMu cenbCKOe XO3SICTBO B CTEMHBIX PAOHAX CTPAfao OT 3aCyXHU.

10. VBenuueHue ypoxkas CEJbCKOXO3SIMCTBEHHBIX KYJIbTYP U MPOIYKTUBHOCTHU
YKUBOTHOBO/ICTBA — IJIaBHAS 3aJlaya CEeIbCKOTO X03541UCTBA 000 CTpaHbI.

11. Answer the following questions:

. What is agriculture?

. What does the word “agriculture” mean?

. What are the main branches of agriculture?
. What does agriculture supply people with?
. Why is agriculture very important?

. Is life possible without plants?

. What does organic agriculture mean?

. How people reorganize our land?

. When did people begin to grow crops?

10. What do our scientists do for the development of new varieties of crops?

©O© 00 NOoO O~ WK

12. Make a list of the most important points for you in the text.
TEXT B. TWO BRANCHES OF AGRICULTURE

13. Read and translate the text:

There are two main branches of agricultural production — crop production and
animal husbandry. Crop production is the practice of growing and harvesting crops.
The most important crops grown by man are grain crops, vegetables and grasses. In
order to obtain high yields crops are grown under favorable soil and climatic
conditions. Animal husbandry is a branch of agriculture including the breeding and
raising of farm animals and their use. The branch of agriculture that deals with the
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feeding, caring and breeding of domestic animals is called animal husbandry. Animal
husbandry refers to raising or keeping of livestock (domestic animals) for farm
purposes, use or profit by selling the same.

Husbanding means to use a resource carefully and without waste. Thus, animal
farming or animal husbandry requires planning for domestic animal's shelter,
breeding, health, disease control and proper economic utilization. Our domestic
animals or livestock includes those animals which are raised for farm purposes, eg.
cattle (cow, bull or ox), buffalo, yak, horse, ass, goat, sheep, camel, etc.

As we all know that human population is increasing, so besides crop production,
animal production is also to be increased to meet the demand for milk, meat and eggs.
The animal-based farming practices are undertaken by farmers along with agriculture
as mixed farming. However, the progressive farmers take up one of these (animal
farming practices) on commercial basis.

Dairy and beef cattle, hogs, sheep, and poultry are widely bred throughout the
world. Farm animals are highly important sources of food for man. They are kept for
the production of such nutritious products as meat, milk and eggs. Many crops grown
by man are used in feeding livestock. At the same time manure produced by farm
animals is an important source for the maintenance of soil fertility. Most of the
nutrients taken by plants from the soil are thus returned. Applying manure, farmers
improve the physical condition of the soil.

14. Give English equivalents:
Kusornsie, ckoT, KPC, )XUBOTHOBOJICTBO, MSICHOM CKOT, MOJIOUHBIN CKOT, MSCO,
MOJIOKO, HﬁHa, IITHIAa, Pa3BCACHNUC, KOPMIICHUC, OTPACJIb, HABO3, OBIILI.

15. Find equivalents:

1) farm animals 2) animal husbandry 3) livestock 4) meat 5) eggs 6) breeding 7)
feeding 8) cattle 9) dairy cattle 10) beef cattle 11) poultry 12) meat production 13)
manure

1) mMsco 2) kopmiieHue 3) ckoT 4) MOJIOUHBIN CKOT 5) MSICHOM CKOT 6) 'KUBOTHBIE
7) xxuBoTtHOBOACTBO &) KPC 9) siina 10) ntuna 11) pa3senenue 12) npousBocTBO
msica 13) ¢/X )KUBOTHBIE

16. Give Russian equivalents:

Animal husbandry, branch, breeding, raising, farm animals, feeding, livestock,
resource, disease control, cattle, milk, meat, eggs, dairy, beef cattle, hogs, sheep,
poultry, feeding, manure.

17. Answer the following questions:
1. What are the two branches of agriculture?

10



2. What is crop production?

3. What are the main farm crops?

4. What does animal husbandry include?

5. What products do farm animals produce?

6. What is manure used for?

7. How do farmers improve the physical condition of the soil?

18. Retell the text “TWO BRANCHES OF AGRICULTURE” using the
following plan:
1. I’d like to retell the text.
. The title of the text is...
. This text is about...
. The text could be divided into 2-3-4 logical parts.
. It is stated that...
. According to the text...
. Further it is said that...
. In conclusion it is noted that...
9. In my opinion it is interesting (boring, exciting, fascinating, informative)
because....

O NO Ol WD

TEXT C. URBAN AGRICULTURE

19. Translate the following combinations into Russian:

Roof gardens, community gardens, population density, road infrastructure, food
security, government initiative, allotment gardens, city property, school gardens,
vegetable beds.

20. Read and translate the text:

Agriculture is considered to be urban when it is in a city or the surrounding
areas. Urban agriculture is diverse: roof gardens, suburban farms, micro farms,
community gardens, etc.

There are differences from one city to another. In some countries, for example,
agriculture has totally disappeared from cities as population density has increased.
However, it has returned to certain cities and their surrounding areas. Moroccan
cities, for example, are using rooftops to produce crops and attempting to save
suburban agricultural areas. The same phenomenon can be observed in Algiers. The
city is now creating agri-parks to protect agricultural land around the city and
promoting agriculture in the city. In other countries (Madagascar, Senegal), urban
agriculture has grown with the population. In Dakar, the production of lettuce has
transformed from 20 years of non-professional agriculture (on rooftops, courtyards of
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buildings) to commercial production. In these cases, agriculture has grown with
urbanization, which has generated greater demand for local food.

It is still hard to say if all tomorrow’s cities will be agricultural, but this kind of
agriculture will be vital for the supply of fresh produce (eggs, milk, vegetables) in
countries where the state of road infrastructure limits transport and especially
refrigerated transport. It will also be important in the management of organic urban
waste and in ensuring the food security in periods of crisis and shortage.

More Urban Agriculture examples:

Singapore. Urban farming in Singapore is a central focus of the government and
local organizations, trying to find innovative ways to increase urban agriculture. The
government initiative has already enabled the construction of 1,500 community
gardens, while an entire national park, HortPark, has been converted to allotment
gardens, themed gardens, and educational workshops for urban farmers. These urban
farms were particularly beneficial for the Singaporean community during Covid-19.

New York City, USA. NYC is known for high cost of land and lack of space, so
one might think the city has few farms. In fact, NYC has over 550 community
gardens on city property, over 745 school gardens, and over 700 gardens at public
housing developments. The city is focused on education and repurposing abandoned
spaces. The GrowNYC Teaching Garden, for example, is a 21,000-square-foot urban
garden filled with vegetable beds made from recycled materials, which holds
workshops and events for agricultural education.

21. Match the highlighted words with their synonyms:
1. to manufacture 2. profit-making 3. building 4. helpful 5. teaching 6. farming
7. countryside

22. Agree or disagree with the statements:

1. Agriculture develops differently in different countries.

2. Urban agriculture will be absolutely necessary where road infrastructure is not
good enough.

3. The government does not support urban farming in Singapore.

4. Urban farming can hardly develop in New York because of high cost of land
and lack of space.
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. HISTORY OF AGRICULTURE

1. Learn the words:

animal power - TsrioBas cuiia >KUBOTHBIX

available — noctynHbIit

barn — capaii, amGap

captivity — mieH; rmieHeHue; HeBOJISA

chaff-cutter - comomopeska

churn - macno6oiika

corn-mill - 3epHOBast MenbpHMIIA

deftness — npoBOpPHOCTH, TOBKOCTH

device - ycTpoiicTBO

fallow soil — 3anexs; 3aj10r; nepesor

fertile soil — mmomopoaHas mousa

flail — momotno

hoe — moTbIra

Holstein — rommruHCKas mopoaa KPyImHOTO POraToro CKOTa MOJIOUHOTO
HarpaBJICHUS

husking the corn — oumncTka Kykypy3bl OT JIUCTOBOM OOBEPTKH, JIYIICHHE

implement — uaCTpyMEHT, Opyaue Tpyda

internal-combustion engine — nBurarenb BHyTPEHHETO CrOpaHUs

intricaCy — MHOT'OCIIO’KHOCTb

loop — metist

machinery - Texauka (MaIIlHbI)

manifold — mMHOTODYHKIIMOHATEHOCTH, MHOTOOOpa3ue

manual labour — pyunoii Tpyn

mere twisting — npocToe ckpyduBaHHe

MOWer - KOCHJIKa

plough (a plow) - mryr

root-cutter — kopuepeska

scholar — y4eHsrii

self-binder — cHomoBs3ka

self-binding reaper — »xaTka-cHOMOBsA3AIKA

sheep-shearing units — odopyaoBaHue I CTPHIKKH OBEI]

shred the stalks for fodder — u3menpuats crebmum as pypaxka

SOuUrce - ICTOYHUK

specialized breed of dairy cattle — cnennanu3upoBanHas MoJIOYHasI TOPOIA

steam — nap

surplus — u3nuIex, ocTaTok

tillage — Bcmamka

13



threshing machine - monotunka

to grind - MoJIOTh, TOHKO H3METbYATh

to invent — m3o0perath

to shear — ctpuub

to pull — TAHYTH, TAIIUTH

to tame — npuyyars

tribe — 1. muremst; xan; KoyeHO 2. OMOI. POJOBOI BUJ, TOJOTPSIT
twine binder — cHomoBs3anKa

TEXT A. HISTORY OF AGRICULTURE

2. Read and translate the text:

For hundreds of thousands of years, prehistoric people lived by hunting, fishing,
and gathering wild plants. Then about 9000 B.C., people took the first steps toward
agriculture. Some tribes discovered that plants can be grown from seeds. They also
learned that certain animals could be tamed and then raised in captivity. These two
discoveries marked the beginning of the domestication of plants and animals.
Scholars believe that domestication began in the Middle East and then spread to
surrounding areas. Later, people in other parts of the world independently learned
how to domesticate plants and animals. About 8000 B.C., some people living in what
are now lIsrael and Jordan began to depend chiefly on farming for food, even though
they still hunted.

Agriculture developed independently in northern and southeastern Asia about
7500 B.C. and in central Mexico by about 7000 B.C. It spread to other parts of the
world from these areas and from the Middle East.

Ancient Times. People who farmed no longer had to travel in search of food.
They could thus build permanent settlements. Some of these settlements developed
into the first cities. Some of the cities, in turn, produced the world’s first civilizations.

The Middle East. The first great civilizations arose in two regions of the
Middle East. One region was the Nile River Valley of Egypt. The other was
Mesopotamia, which lay northeast of Egypt between and around the Tigris and
Euphrates rivers. Both regions had fertile soil, but neither received enough rain for
crops to grow. Farmers discovered, however, that they could raise crops during most
of the year if they used river water for irrigation. By about 3000 B.C., Egypt and
Mesopotamia had developed the world’s first large-scale irrigation systems. Also by
about 3000 B.C., Egyptian and Mesopotamian farmers invented a plow that oxen
could pull. Earlier farmers had pulled their plows by hand. The ox drawn plows
worked much better and faster and required much less human labor.

The large-scale irrigation projects and ox-drawn plows helped Egyptian and
Mesopotamian farmers produce much more food than their families needed. The food
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surpluses enabled more and more people to give up farming and move to the cities.
Classes of builders, craft workers, merchants, and priests began to appear — and
systems of writing were improved. These dramatic developments contributed greatly
to the growth of civilization.

The Roman Empire began as a country of small farms on the Italian peninsula
before 500 B.C. By the A.D. 200s, Rome had conquered much of Europe and the
Middle East and the entire Mediterranean coast of Africa. As Rome grew, farms
within the empire increased in size and became highly specialized. Most large farms
specialized in raising wheat, which formed the basis of the Roman diet.

The Romans introduced into Europe the advanced farming techniques of the
Middle East, such as the ox-drawn plow and methods of irrigation. The Romans also
developed new farming methods. For example, they began the practice of leaving
half of every field fallow (unplanted) each year. The fallow soil could store nutrients
(nourishing substances) and moisture for a crop the following year. The Romans also
developed systems of crop rotation. In one system, they used legumes, or pulses, as a
rotation crop. Legumes enrich the soil with nitrogen, one of the chief nutrients that all
crops need to grow. By building terraces, Roman farmers were able to grow such
fruits as grapes and olives along the Mediterranean Sea’s steep shoreline. In various
parts of the empire, Roman engineers built long irrigation canals and huge structures
to store grain.

The selective breeding of plants and livestock began in Europe during Roman
times. For example, farmers in the part of Europe that is now the Netherlands
produced the first specialized breed of dairy cattle, the Holstein, about 100 B.C.

. Complete the sentences using the words from the text:

. Some tribes discovered ... .

. Agriculture developed independently ... .

. People who farmed no longer ... .

. The first great civilizations arose... .

. Classes of builders, craft workers, merchants and priests ... .
. As Rome grew ... .

. The Romans developed ... .

. The selective breeding ... .

0NN Ol W~ W

4. Agree or disagree with these statements using the following phrases:

Phrases of agreement Phrases of disagreement
You are right! - Ber paBsbt! You are mistaken! — Ber omubaerecs!
| absolutely agree with you! — I |1 disagree with this statement! — I ne
a0COJIFOTHO ¢ BaMH corJiaceH! COTJIACEH C 3TUM YTBEpKAeHUEM!
It’s true! — Bepno! It’s false! — D10 mOXKB!
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Sure! — Bepno! Surely not! — Koneuno uer!

Certainly! — Koneuno! You are wrong! — Bsi He npaBb!!

| share this point of view — S |Idon’t share this point of view! — 5 He
paszensio 3Ty TOUKy 3peHus! pas3IeIIsIo 3Ty TOUKY 3peHusi!

. Domestication began in southeastern Asia.

. Agriculture spread all over the world from central Mexico.

. Some permanent settlements developed into the first cities.

. Mesopotamia was situated around the Tigris and Euphrates rivers.
. The food shortage enabled people to move to the cities.

. The Romans developed systems of crop rotation.

. Roman farmers produced the first specialized breed of dairy cattle.

~NOo ok~ W DN

. Answer the following questions:

. When did people take the first steps toward agriculture?
. Where did agriculture first develop?

. What did the first civilizations produce?

. Why did many Egyptians move to the cities?

. What did large Roman farms specialize in?

. What did the Romans introduce into Europe?

. Where did the selective breeding begin?

~N O OB WDN B ol

TEXT B. THE HISTORY OF AGRICULTURE IMPLEMENTS’
DEVELOPMENT

6. Read and translate the text:

From the early ages man tried to cultivate soil using the
most elementary method of modifying soil conditions. He broke up the surface and
prepared a seed-bed with the most primitive cultivating device, a digging implement -
a hoe.

The greatest mechanical advance in the early days of agriculture was the
evolution of the plough from the primitive hoe. The use of the plough
replaced manual labour by labour of animal power. This is one of the landmarks of
agricultural process. It began, thousand years ago, with simple devices for harnessing
the power of man himself; then progressed with the construction of implements and
machines designed to make use of the greater power of domesticated animals, mostly
horses and oxen.

The plough still rests to be the most important tillage tool. It has been changed
and improved during the centuries. In the 18" century there was an attempt to
improve agricultural implements. New methods and inventions were applied to
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farming operations. By the 19" century a variety of agricultural implements
appeared, which were now called “agricultural machinery”. In agriculture, the use of
water-power and then of steam greatly stimulated the invention of machinery,
replacing manual labour.

A threshing machine was invented in the second half ofthe 17", and
productively used in the 19" century. It was driven by water and wind, sometimes by
horse labour, and later by steam.

Later on, in 1860, the internal-combustion engine was invented. It was used to
drive stationary machines, as chaff-cutters, root-cutters and corn-millsin the
barn. Steam engines, though widely used on the road, suffered the disadvantage in the
use on the land. Then the internal-combustion engine was perfected, and agricultural
tractors appeared.

But a still newer source of power on the farm is electricity. It was firstly used for
lighting. When it became available at low cost, it came into use on the farm.

Agricultural implements are now very numerous. They are subdivided into six
groups:

« machinery and equipment movers, i.e. engines of all kinds, tractors, etc.;

. cultivating machinery: ploughs of all sorts, harrows, rollers, cultivators, etc.;

« harvesting machinery, such as mowers, self-binders, threshing machines,
combines, elevators, potato-diggers, etc.;

. field supplementary equipment: manure and fertilizer distributers, sprinkling
installations, sprayers and many others.

. stationary (or barn) equipment, including such food-preparing machines as
chaff-cutters, grinding-mills, root-cutters, manure-scrappers, distributing belts, etc.;

« dairy-machinery, including milking machines, separators, churns, sterilizing
machines, etc.

In addition, there is a number of other machines and devices that find intensive
use in agricultural production, and sheep-shearing units, rearing chambers, grain
conveyers, farm repair shop mechanized equipment, lifting and loading machines
being among them.

7. Read the text one more time. Translate it, so that to generalize periods of
the history of agricultural implements’ development. Present agricultural
progress time-line, following the given table-pattern:

Date of invention or The implement’s name The implement’s
introduction designed purpose
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8. Write out 5 sentences and ask 5 questions in Past Simple Tense.
TEXT C. HISTORY OF TYING MACHINE

9. Read and translate the text:

After the self-raker was introduced the next important improvement was in the
binding of the grain. At first, the cut grain was raked into a receptacle which was
dumped by the driver of the machine when enough had accumulated to form a bundle
and the bundles were bound by men following the machine.

As in the evolution of the raker, the next step was to provide a platform for these
men on the machine so that they could ride as they bound the grain and finally in
1873 a self-binding attachment was invented which increased the efficiency of the
machine manifold. This self-binder, called for the use of wire which did not meet
with favor as a binding material because of the difficulty of cutting it without a
special tool. Efforts were therefore made to introduce twine instead. But twine cannot
be fastened by mere twisting; it has to be tied and a mechanical means of tying a knot
was far from an easy problem to solve. While it is true that the human body is a
machine and every movement may be reproduced by mechanical means, the
difficulty is to copy many operations without involving such complexity of members.
It makes the mechanism impracticable. The human hand exhibits deftness and
complexity of movement in tying knots and the very intricacy of this operation was
enough to baffle the majority of inventors.

There was one inventor, however, who was thwarted even by so formidable an
obstacle as this. In 1864 Jacob Behel secured a patent on an attachment for binders
which would actually tie a knot. The mechanism passed the twine around the bundle
of grain, formed a loop in the two ends, and tied a simple overhand knot in much the
same way that the hand ties this knot. Ten years later Marquis L. Gorham improved
the mechanism and built a successful twine binder. Finally, in 1879 John F. Appleby
perfected the binding mechanism, completing the last stage in the development of the
modern automatic self-binding reaper.

To keep pace with the reaper, other agricultural machines had to be invented and
developed. The vast quantity of grain harvested could not be threshed by hand and
the old-fashioned flail had to give way to the steam-driven threshing machine.
Finally, to meet the requirements of the vast western wheat fields, the combined
harvester and thresher was developed which, with a crew of four men, could reap,
thresh, and bag yield.

Even more difficult than cutting and binding is the task of husking the corn. This
work was always dreaded by farm hands, but now machines are provided to husk the
ears and shred the stalks for fodder.
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10. Read the following sentences in English paying attention to the words in
brackets. Translate the sentences into Russian:

1. The human body is a machine (kaxxnoe asmxenne) of which is capable and
may be reproduced by mechanical means.

2. Finally in 1873 a self-binding attachment was invented which (moBsicuio
s dexruBHOCTE) Of the machine manifold.

3. The mechanism passed the twine around the bundle of grain, (cdpopmuposan
neTmo) in the two ends, and tied a simple overhand knot.

4. To meet the requirements of the vast western wheat fields, the combined
harvester and (6s11a paspaborana momoruiaka) which, with a crew of four men, could
reap, thresh, and bag yield.

11. Get acquainted with the history of the business of equipment
manufacturers in America and find information about Russian inventors of
agricultural machinery.

Interesting Dates

1784 - Andrew Meikle invented threshing machine.

March 14, 1794 - Eli Whitney, of New Haven, CT, received a patent for
"Ginning Cotton"; cotton gin to separate inland cotton (vs. long-staple cotton grown
only along the coast) from its sticky green seeds; made growing of cotton profitable,
especially when tobacco was declining in profit due to over-supply, soil exhaustion;
reduced labor-intensity of harvesting cotton, which quickly spread as a newly
valuable cash crop for farmers across the southern states; replaced much processing
by hand labor, revolutionized textile industry.

June 26, 1797 - Charles Newbold, Chesterfield, NJ, received first US patent for
"Ploughs”, cast-iron plow; farmers won't buy it, fear effects of iron on soil.

January 25, 1799 - Eliakim Spooner, of Vermont, received patent for a
"Machine for Planting Corn and Beans"; seed-planting device (seeds fed by gravity);
also received patent for a "Machine for Cutting Corn, Beans"; August 25, 1840 -
Joseph Gibbons, of Adrian MI, received a patent for a "Grain Drill"; first truly
practical seeding machine (combined a grain drill with cavities to deliver seed and a
device for regulating the volume).

May 17, 1803 - John Hawkins and Richard French received patent for a
machine for "Cutting Grain and Grass"; reaping machine.

March 31, 1814 - John Lineback. of Salem, NC, received a patent for a
"Machine for Hulling Cotton Seed".

July 1, 1814 - Jethro Wood, of Scipio, NY, received a patent for "Ploughs";
1819 - sold almost 4,000/year.
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February 3, 1819 - Stephen McCormick, of Faquier Court House, VA, received
a patent for a "Plough™; cast iron plow with detachable components; introduced
concept of replaceable and standardized parts; January 28, 1826 - received second
patent for a "Plough”; December 1, 1837 - received third patent for a "Plow"; cast-
iron mould board had an adjustable wrought-iron point mounted beneath, able to
decrease the draft, while deepening the furrow, and breaking up the soil more
effectively.

June 13, 1831 - Cyrus Hall McCormick (22), of Rockbridge County, VA
received a patent for a "Side-Hill Plow"; July 1831 - demonstrated reaping machine
at public trial in a field near Walnut Grove, VA - did work of six men, cut six acres in
half a day; November 19, 1833 - received a patent for a "Self-Sharpening
Plow; June 21, 1834 -received a patent for an "Improvement in Machines for
Reaping Small Grain™; 1841 - sold first two machines; liberated farm workers from
hours of back-breaking labor; first step in a transition from hand labor to the
mechanized farming; eventually replaced by the self-propelled combine; 1846 -
formed partnership with William, Leander McCormick (brothers), formed C. H. & L.
J. McCormick & Bros.; October 23, 1847 - received a second patent for an
"Improvement in Reaping-Machines™ ("placing the driving-wheel farther back than
heretofore™); 1848 - renamed McCormick Harvesting Machine Company.

May 3, 1831 - William Manning (Plainfield, NJ) received a patent for a reaper
(mowing machine), though designed by Ann Harned Manning, his wife; first to
mechanize harvesting of hay and grain.

December 31, 1833 - Obed Hussy, of Cincinnati, OH, received a patent for a
"Improvement in Machine for Reaping and Cutting Grain" ("for reaping or cutting all
kinds of small grain and grasses"); drawn by horses hitched in front, and had a side
cut and a platform on which the operator stood who raked off the grain.

October 14, 1834 - Henry Blair, of Glenross, MD, received a patent for a "Seed
Planter"”; corn planter; first black man to receive a patent.

November 23, 1835 - Henry Burden, of Troy, NY, former superintendent of the
Troy Iron and Nail Factory, received a patent for "Making Horsehoes"; horseshoe
manufacturing machine capable of making sixty horseshoes a minute, produced shoes
more rapidly and uniformly than the hand production method which had been used
prior to this invention; made nearly all the horseshoes used by the Union calvary
during the Civil War.

August 31, 1836 - African-American inventor, Henry Blair of Glenross, MD,
received a patent for a "Cotton-Planter"; cotton seed planter.

1837 - John Deere developed, manufactured first cast-steel plow in Grand
Detour, IL; 1855 - sold more than 10,000 plows; Eebruary 21, 1865 - John Deere, of
Moline, IL, received a patent for "Improvement in Plows"; 1868 - John Deere's
business incorporated under the name Deere & Company; September 21, 1897 -
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Deere and Company registered "John Deere" trademark first used in 1847
(wagons); September 10, 1912 - registered logo first used in 1873 (deer leaping over
log, "John Deere" arching above, "Moline, Ill." below).

January 9, 1838 - Julius Hatch, of Great Bend, PA, received patent for a "Grain
Drill"; planter.

August 25, 1840 - Joseph Gibbons, of Adrian, Ml, received patent for a "Grain
Drill" ("new and useful improvement in the manner of constructing a machine for the
planting or sowing of seeds of various kinds...the manner in which | determine and
regulate the capacity of the cavities in the cylinders for the reception of the seed").

1842 - Jerome Increase Case founded the J | Case Company; gained recognition
as the first builder of a steam engine for agricultural use; known in manufacturing
circles as the "Threshing Machine King"; 1964 - bought by Tenneco.

1847 - Daniel Massey opened workshop in Newcastle ON, to build simple farm
implements; 1857 - Alanson Harris established A. Harris and Son implement works
at Beamsville, ON to make, repair farm machinery; 1938 - produced world’s first
commercially successful self-propelled combine; 1953 - Massey-Harris merged with
Harry Ferguson Limited of Coventry, England; twin skills in harvesting machinery,
tractor - produced one of world’s most powerful forces in farm equipment; 1995 -
acquired by AGCO Corporation.

October 21, 1852 - John Fowler of Temple Gate, Bristol, UK, received Royal
Letters Patent for "Improvements in Machinery for Draining Landy»; steam
cultivation of land, commercialized land drainage; 1851 - first patent for Mole
Drainage Plough, horse-drawn drainage plough; helped Irish peasants drain peat
bogs.

May 8, 1855 - George W. Brown, of Galesburg, IL, received a patent for a
"Seed Planter"; April 5, 1864 - received a patent for a "Corn-Planter"; first successful
mechanical corn planter.

December 3, 1861 - Wilkenson Furnas, of Ononwa, 1A, received a patent for a
"Wheel-Cultivator".

June 17, 1862 - W.H. Fancher and C.M. French of Waterloo, NY, received
patent for a "Plow"; combination proposed to give those in agribusiness an “efficient
weapon of defense at very slight expense in addition” to that of a plow; added
elements of light ordinance, designed for “especially when used in border localities,
subject to savage feuds and guerrilla warfare" to metal plow with wooden handles of
ordinary construction; share served as anchor in the ground to resist recoil; wooden
handles used to set direction.

January 12, 1864 - John Deere, of Moline, IL, received a patent for
Improvement in Molds for Casting Steel"; casting steel in shapes in dry-sand molds.
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February 16, 1864 - Jacob Behel, of Earleville, IL, received a patent for
"Improvement in Grain-Binders" ("to bind gavels of grain or other materials into
sheaves or bundles with cord bands, and to knot the ends of the bands together").

February 2, 1869 - James Oliver, of South Bend, IN, received a patent for
"Casting Mould Boards" ("new arrangement of mould-board pattern and chill for
plows"); removable tempered steel plow blade.

1872 - Thomas Chalmers founded Fraser & Chalmers Company (Chicago, IL),
manufacturer of mining machinery, boilers, and pumps; 1890 - headed by William
Chalmers, one of world's largest manufacturers of mining equipment.

April 7, 1874 - Edward H. Sutton, of Edenton, NC, received a patent for
"Improvement in Cotton-Cultivators™; plows.

February 18, 1879 - John F. Appleby, of West Depere, WI, received a patent
for "Improvement in Grain-Binding Harvesters"”; established a class of binding
machines.

March 23, 1880 - John Stevens, of Neenah, WI, received patent for a "Grain-
Crushing Roll"; flour rolling mill.

July 4, 1882 - Sylvanus D. Locke, of Hoosick Falls, NY, received a patent for a
"Grain-Binder" ("devices for holding the binding material and governing it in its
passage as it is payed out in the operation of binding").

1883 - Benjamin Holt produced his first horse-drawn "Link-Belt Combined
Harvester"; founded Holt Manufacturing Company in Stockton, CA; later called
Caterpillar Tractor.

May 20, 1884 - Lockrum Blue, of Washington, DC, received a patent for a
"Hand Corn-Shelling Device" (“for rapidly and effectually removing the grain from
ears of corn™).

May 11, 1886 - Black Inventor Willis Marshall, of Chicago, IL, received a
patent for a "Grain-Binder" for grain harvesters; designed to remedy objections to the
""construction of the tripping-dog and spring and their mode of connection™.

June 1, 1886 - Black American inventor W. H. Richardson, of Baltimore, MD,
received a patent for a "Cotton Chopper".

February 23, 1892 - Black American inventor, Peter D. Smith of Springfield,
OH, received patent for a "Grain-Binder", way to form a binding-rope for sheaf from
wisp or portion of cut grain and mechanism to be applied to reaper to perform this,
knot the rope around the sheaf and eject it.

September 6, 1892- John Froelich of Froelich, IA, built and sold the first
gasoline tractor in the U.S. to Langford, SD (lacked easy access to a wood or coal
supply for steam-powered unit); geared for both forward and reverse motion;
powered by a Van Duzen vertical single-cylinder gasoline engine mounted on
wooden beams upon a Robinson running gear - powered a J.I. Case threshing
machine and propelled the vehicle;
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January 10, 1893- formed the Waterloo Gasoline Tractor Engine
Company; 1918 - taken over by the John Deere Plow Co. (mass-produced gasoline-
powered tractors based on Froelich's designs).

April 10, 1894 - George W. Murray, of Sumter, SC, received a patent for a
"Combined Furrow-Opener and Stalk-Knocker" (“"to open center furrows, and
simultaneously therewith knock or break stalks at each side thereof, said stalks being
left upon the ground for the purpose of enriching the same"); received second patent
(#517,961) for a "Cultivator and Marker" ("improvements in cultivators and to that
particular class thereof employed for opening furrows for the reception of seed").

June 5, 1894 - George W. Murray, of Rembert, SC, received six patents: for a
"Planter"; for a "Cotton Chopper"; for a "Fertilizer Distributor"”; for a ""'Planter" ("to
discharge broadcast various kinds of seed; to provide for a regulation of the
discharge; and for a feed for the hopper"); for a "Combined Cotton-Seed Planter and
Fertilizer Distributer"; and a patent for a "Reaper" "(machine adapted to reap small
grain, to gather the same into bundles, and to automatically dump the bundles at
proper intervals upon the ground, whereby said grain may be readily gathered").

August 28, 1894 - Black American inventor, Robert H. Gray, of Lexington, KY,
received patent for a "Baling Press".

March 24, 1896 - Clement A. Hardy, of Dallas, TX, received patent for a
"Rotary Disk Plow"; designed to be drawn into the earth by their own action and by
the weight of the soil lifted by the disks and carried on their faces and have a cutting
action on the bottom of the furrow instead of scraping, thereby reduced weight of the
machinery.

February 16, 1897 - Peter Walker, of Friar's Point, MS, received a patent for a
"Machine for Cleaning Seed-Cotton" (“automatically delivering cotton containing the
seed, freed from dust and various foreign matter, to the gins").

1901 - Edward P. Allis and Company merged with Fraser & Chalmers Company
(Gates Iron Works of Chicago and Dickson Manufacturing Company); formed Allis-
Chalmers Manufacturing Company; 1914 - built first farm tractor; became a leading
manufacturer of farm equipment; 1979 - $2 billion corporation; 1985 - sold farm
equipment division to K-H-Deutz AG of Germany; 1990 - acquired by AGCO
Corp. (Georgia), farm equipment maker.

August 12, 1902 - C.H. McCormick & Bros. merged with other leading farm
implement manufacturers (Deering Harvester Co., Plano Manufacturing Company,
Milwaukee Harvester Company, Warder, Bushnell and Glessner), formed
International Harvester Company; 1910 - $100 million in annual sales, over 17,000
workers; February 28, 1922 - registered "McCormick"” trademark first used in
1848; 1985 - sold farm equipment, construction businesses; 1986 - name changed to
Navistar International Corporation.
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November 24, 1904 - Benjamin Holt , of Holt Manufacturing Company in
Stockton, CA, invented first successful track-type tractor (crawler track, with tracks
to disperse weight, provide better traction; used later for tanks, moving heavy
artillery); made first ‘caterpillar' tractor (chosen because motion of track as it traveled
resembled movement of caterpillar); December 17, 1907 - received a patent for a
"Traction Engine" ("improvement in vehicles, and especially of the traction engine
class; and included endless traveling platform supports upon which the engine is
carried"); 1925 - merged with longtime competitor, C. L. Best Tractor Company,
formed Caterpillar Tractor Co.; consolidated dealerships of both companies into
network of strong, independent Caterpillar dealerships; predecessor to modern-day
Caterpillar, Inc.

October 7, 1940 - A U.S. 1-cent stamp commemorating inventor Eli Whitney
was issued, with first-day-of-issue ceremonies in Savannah, GA. Whitney had been
employed in Savannah to tutor the children of the owner of Mulberry Grove
Plantation when he learned about the difficulty of separating seed from the cotton
fibres.

1958 - Melroe Manufacturing Company (Gwinner, ND) introduced Melroe Self-
Propelled Loader, machine conceived by brothers, Cy and Louis Keller, to help a
Minnesota farmer work tight areas of his turkey barns; four-wheel drive and "Bobcat"
name added over next few years.
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1. INTRODUCTION TO ENGINEERING PROFESSION

1. Learn the words:
ability — coco6HOCTB
application — npumMeHeHHE
automatic control — aBromaTu4yeckuii KOHTPOIb
capability — moreHManpHas BO3MOKHOCTh
consequently — cireqoBaTenbHO
cooler — oxmagurens
demand for (syn. requirement) — cripoc
education — obpa3oBaHue
effectiveness — agppexTHBHOCTS
electric power — 31eKTpOo3HEPrHs
equipment — obopyoBaHue
Establishment (syn. institution) — yupexxaenue
forefront of technology — nepenoBsie TexHOIOTHH
fore-runner — mpeBecTHUK
Job opportunity — Bo3M0XHOCTB TPy I0YCTpOMCTBA
managerial — ynpasneH4eckuii, a IMUHUCTPATUBHBIH
mechanical engineering — mamuHOCTpOCHNE
nourishment - mutanue
opportunity — BO3MOXHOCTb
out of date - ycrapesrumii
processing equipment — TeXHOJIOTHYECKOE 000PYI0BaHUE
project design — KOHCTPYKTOpCKOE OIOPO
property — coOCTBEHHOCTH
reality — nefiCTBUTENLHOCTD, MTOIIUHHOCTD
reasonable — GraropasyMHbIii, mpueMIIEMbIi, 000CHOBAHHBIN
reliable — nagexHbIi, TPOYHBII
seasonable — cooTBeTCTBYIOIIMIA BpEMEHH roJia
skill — macrepcTBO, yMeHUE, KBATM(DUKALINS
solution — pemierue
sophisticated — cioxxHBbI#
triangle — TpeyroapHHEK
tool-maker — ciecapb-UHCTPYMEHTAIBIIUK
to chip — cTpyrarte, 00TeCHIBaTh
to communicate — coo61aTh, epeaaBaTh
to define — ompenensTh, ycTaHABIUBATH
to design — npoekTHPOBaTh, KOHCTPYUPOBATh
to evaluate — onernBaTH
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to handle — oOpararbcs, ynpaBisiTh, peryaIupoBaTh
to integrate — uHTErpUPOBATH, OOBEITUHSATH

to reduce — ymenbmarh, COKpamiaTh

to solve — pemiath, HAXOAUTH PEIICHUE

to specify — ycranaBiauBaTh

variations — pa3HOBHIHOCTH, N3MCHCHUS

TEXT A. ENGINEERING

2. Read and translate the text:

Engineering is one of the most ancient occupations in history. The first tool —
maker who chipped narrows and spears from rock were the forerunners of modern
mechanical engineers.

Almost everything we use in modern life is made by engineers.

Engineers use theory to produce practical answers. The design solution must be
a reasonable price, safe and reliable.

Engineers solve problems in a methodical way. They define a problem; design a
solution, test it and then evaluate it. If a good solution is found they communicate it.

Engineering is often defined as making practical application of theoretical
sciences. Technological and industrial progress depends on the scientist, the engineer
and the technologist — an essential triangle.

The principle work to the engineer is design. He has to design products,
machines and production systems. The most important function of the engineer is to
integrate the work of the essential triangle. His interest must be in combining the
abstract-theoretical world and the technical — practical world.

In recent years engineering has changed a lot. We need a person who can lead
teams, solve problems, can be creative designer with a keen sense of market realities,
practical individual.

Mechanical _engineer. Mechanical engineering is one of the areas of
engineering. It has been recognized as a separate branch of engineering since the
formation of the Institution of Mechanical Engineers of Great Britain in 1847,

Mechanical engineering deals and devices of all kinds, and with research and
sciences. They are at the forefront of technology: pressing the limits of material
capability, developing new materials of construction, specifying complex machines
and doing all of this with the most sophisticated design techniques. A farm engineer
does not finish his education when he receives his diploma but he is studying new
developments constantly.

Demand for qualified mechanical engineers is high. They have a wide range of
job opportunities: they may be management, sales, development, research, design or
production engineers.
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The Department of Mechanization of the PSATU trains mechanical engineers.
Today’s farming is highly developed. Many agricultural processes are mechanized
and the most modern farm machinery may be used today. Technical and managerial
skills of agricultural engineers are used in industry.

Specialists of the department are trained to work at agricultural enterprises of
different forms of property: industrial enterprises, processing plants, project-design,
research centers, and educational establishments.

3. Form the names of professions from the following verbs using the suffix
-er

Model: to work — worker

To teach, to drive, to breed, to make, to design, to operate, to research, to
construct, to produce, to manage.

4. Find the nouns formed from the following verbs in the text:
To engineer, to occupy, to solve, to apply, to design, to produce.

5. Find the nouns with the suffix — tion in the text and translate them into
Russian.

6. Agree or disagree with the following statements:

. Engineering is a rather young occupation.

. Engineering must know theory to produce practical answers.

. The main task of an engineer is design.

. Engineering is changing now.

. Mechanical engineering is one of the areas of agricultural engineering.
. A mechanical engineer must study new developments.

. Demand for engineers in our country is very high.

. Skills of engineers are used in agriculture.

. It is difficult to get a job for a mechanical engineer today.

O© 00 NO O~ WD K-
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Complete the sentences with the following words: skills, engineer (2),
designer, developments, machines, project-design center, extramural department.

1. Progress depends on the ...

2. Everything we use is made by ...

3. The Department of Mechanization is a legal successor of the ...

4. Engineer has to design ...

5. We need an engineer who can be a creative ...

6. Mechanical engineering deals with the ...

7. A farm engineer must study new ...
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. We use technical and managerial ... of an engineer.
9. Graduates of the Department of Mechanization can work at ...

. Complete the sentences with information from the text:

. Engineers solve the problems in a methodical way: they ...

. The principle work of the engineer is ...

. The most important function of the engineer is ...

. One of the areas of engineering is ...

. Mechanical engineers deal with ...

. Demand for engineers is ...

. Mechanical engineers have a wide range of job opportunities ...
. Specialists of the department of Mechanization can work at ...

0 3 ON U1l &~ WIN -

9. Answer the following questions:

1. What do you know about the history of engineering?

2. What are the tasks of engineers?

3. What is an essential triangle?

4. How is the engineering changing now?

5. What branches of engineering do you know?

6. What does mechanical engineering deal with?

7. Where may technical and managerial skills of agricultural engineers be used?
8. What are the job opportunities of mechanical engineers?

TEXT B. AGRICULTURAL ENGINEERING

10. Look through the text to answer the following question: What is
agricultural engineering?

Agricultural engineering means the application of engineering knowledge to
agriculture. The agricultural engineer must understand that there are basic differences
between agriculture and other industries. The biological factor is an important one in
engineering application, and the engineer must know well the basic principles and
practices of agriculture.

Changes in agricultural practices often need to make a machine adaptable or to
increase its effectiveness. Processing equipment may also need changes to harvest
crops mechanically, for the quality of yield of a crop may sometimes be reduced by
the use of an improper machine.

Most field operations are seasonable in nature often with only a short period of
time in which to do the job. Therefore, field machinery in many cases has a low
annual duty (i. e. very few hours of operation per year).
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The field of farm machinery design gives greater opportunity to an engineer
than any other field of engineering. Farm machines must work where the temperature
may be above 100 F or where it is below freezing. They must be able to work in rain
and in snow as well. Instead of resting on the floor of a factory, they must operate
over any kind of land. They must also be designed to handle wide variations in crop
and soil conditions.

Not only agricultural engineers in the field of mechanization are in demand on
the farm today. Electricians, i. e. agricultural engineers capable of designing,
operating, controlling and adapting any form of electric energy to farm needs are
wanted by modem agriculture.

As is known, electric power has become the main source of energy in
agricultural production and its sphere of application is ever increasing.

For example, it is a most reasonable source of mechanical power for some kinds
of equipment such as electric motors which are very suited for farm jobs because of
their automatic control, long life, compact construction, ability to run in cold or hot
weather, etc.

All kinds of equipment for handling milk, such as milking machines, milk
coolers, water heaters and others are also operated by electricity.

The great effects of various types of radiation on seeds, plants, insects, and
animals have been studied and are well known today. Those are but a few examples
of electric power application on the farm which a modern agricultural engineer must
work with.

11. Guess the meaning of the following international words and word
combination:

Industry, Dbiological factor, engineer, principle, adaptable, -effectiveness,
mechanically, operation, period, design, variations, mechanization, automatic
compact construction, milk, modern, reconstruction, intensification, classification,
organize, stimulation, original.

12. Match the words on the right (A) with their definition on the left (B).

A B
1) engineer a) outfit, tools, apparatus
2) industry b) the application of engineering knowledge to
agriculture
3) selection c) a person who works in a branch of engineering
4) biology d) branch of trade or manufacture
5) agricultural | e) the system when only best animals, plants or trees are
engineering taken and used for future production
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6) nutrients f) science of physical life of plants and animals and
animals
7) equipment g) substances serving as or providing nourishment

13. Find the word on the right which should logically follow the word on the
left:

agricultural machines
biological energy

field effectiveness
electric equipment

to reduce the yield of crops
processing factor

milking knowledge
engineering operations

to increase engineering

14. What are these words derived from? Notice the different suffixes,
indicating different parts of speech:

Engineering, application, difference, biological, adaptable, effectiveness,
processing, equipment, mechanically, seasonable, freezing, resting, mechanization,
designing, operating, controlling, adapting, production, reasonable, automatic,
construction, ability, cooler, heater, various.

15. Juxtapose a word on the left to the appropriate antonym on the right:

efficient harmful
often out-of-date
below seldom
modern dry

moist inefficient
to reduce to heat
useful above

to cool to increase
to produce to take

to give to consume

16. Look back at the text again and identify in which paragraph you can
find the answers to the following questions:

1. How is the equipment for handling milk operated?

2. Why are electric motors suitable for farm jobs?

3. Why are electricians wanted in modern agriculture?
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4. Can radiation affect crops or animals?

5. What is meant by agricultural engineering?

6. What is there specific about field operations?

7. What factor can sometimes reduce the quality and yield of a crop?

TEXT C. MECHANICAL ENGINEERING

17. Learn to recognize international words. Give the Russian equivalents to
the following words without a dictionary. Then compare your variants with the
dictionary:

Design, discipline, energy, industrial, machine, material, principle, physics,
process, profession, result, to analyze, to combine.

18. Use the dictionary to translate the words:
To appear, to create, to design, to determine, to develop, to employ, to involve,
to overlap (with), to work (on), to be concerned (with).

19. Read and translate the following groups of international words:

1. construction (n) — constructor (n) — to construct (v) — constructional (adj) —
constructed (part. 1)

2. design (n) — designing (n) — designer (n) — to design (v)

3. development (n) — developer (n) — to develop (v) — developing (adj.) —
developed (part. 11)

4. electricity (n) — electrician (n) — to electrify (v) — electric(al) (adj) — electrified
(part 1)

5. electronics (n) — electronic (adj)

6. engineering (n) — engineer (n) — engine (n) — to engineer (v) — engineering
(adj) — engineered (part I1)

7. industry (n) — industrialization (n) — to industrialize (v) — industrial (adj) —
industrialized (part. I1)

8. machine (n) — machinist (n) — machinery (n)

9. mechanism (n) — mechanization (n) — mechanic (n) — to mechanize (v) —
mechanical (adj)

10. manufacture (n) — to manufacture (v) — manufacturer (n)

11. operation (n) — operator (n) — to operate (v) — operational (adj)

12. product (n) — production (n) — productivity (n) — producer (n) — to produce
(v) — productive (adj)

13. specialty (n) — specialization (n) — specialist (n) — to specialize (v) —
specialized (part. II)

14. technique (n) — technician (n) — technical (adj) — polytechnical (adj)
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15. technology (n) — technologist (n) — technological (adj)

20. Arrange the following words according to the pronunciation of the
combination of letters “ch”. Pronounce the words carefully.

[4]

[KI |1

arch

school machine

Technology, mechanism, technological, chute, characteristic, stomach,

technical, chemistry, chemist, change, chance, chronology, technique, mechanic,
channel, scheme, polytechnic, chassis, character, choose, challenge, chemical,
Chicago, machine-tool, choice, mechanical, scholar, characterize.

21. Match the equivalents:

1) a second language
2) core concepts
3) current technology
4) development

5) good communication skills

6) in co-operation with

7) to satisfy the needs of society

8) jack-of-all trades

9) strengths and weaknesses
10) professional likes and dislikes

11) research lab

12) through mechanical solutions
13) throughout their careers

14) to offer an opportunity
15) to make decisions

16) to apply all the theories and

principles

17) to decide the size, shape, and

material

18) is traced back several
years

19) to span a broad
problems

20) to take courses in

thousand

range of

a) HcclieoBaTeNbCcKas JabopaTopus

b) MacTep Ha Bce pyKu

C) emi€ OJIUH SI3bIK

d) B corpyaHudecTBe ¢

€) CWIbHBIE U CJIa0ble CTOPOHBI

f) coBpeMeHHast TEXHOJIOTHS

g) IPpUHUMATh PEIICHUS

h) yaoBieTBOpATH HYK/1bI OOIIECTBA

1) KJIFOUEBBIC TOHITHUS

J) IPUMEHSTH BCE TEOPUH U MTPaBUIIA

k) maBaTh BO3MOKHOCTh

|) oxBaThIBATH HIMPOKH PSIJT BOIPOCOB
m) IPOUTH KypC MO

n) XOpOUINE HABBIKK OOLIEHUS

0) pa3BUTHE

p) 4YTO HpaBUTCSA W HE HPABUTCA B
npodeccun

q) MPOCJEKUBAETCA Ha3aJl Ha HECKOJIbKO
THICSIYEIIETUI

r) TyTéM HaxXOXICHUS pEIICHUN C
MOMOIIBIO0 MEXaHUKU

S) Ha MPOTSHKEHUH BCEl CBOEH TPyIOBOM
JeSITeIbHOCTU

t) ompenmensTe pasmep, GopMy U
MaTepual
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22. Correct the mistakes in the sentences:

1. My brother is a mechanism. He studied mechanical at technique college.

2. We need to find a good electricity to repair the electrician wires in the house.
3. I’'m a computer technical. How can I help you?

4. I’m studying for a diploma in electronic. I want to be an electron engineer.

23. Fill in the gaps:

1. The ... is responsible for every ... in the factory. (engineering / engineer /
engine)

2. I’'ma ..., but | want to become a ... engineer. (mechanical / mechanic /
mechanics)

3. The laboratory ... maintains all the ... equipment. (technician / technical /
technology)

4. The ... repairs all the ... equipment of the ship. (electrical / electrician /
electricity)

24. Read and translate the following text:

«Scientists investigate that which already is.
Engineers create that which never wasy.
ALBERT EINSTEIN

Mechanical engineering is a branch of engineering that applies the principles of
physics and materials science for analysis, design, manufacturing, and maintenance
of mechanical systems. It involves the production and usage of heat and mechanical
power for the design, production, and operation of machines and tools. It is one of the
oldest and broadest engineering disciplines.

Mechanical engineering appeared as a field during the industrial revolution in
Europe in the 18" century. However, its development can be traced back several
thousand years around the world. As science, mechanical engineering appeared in the
19" century as a result of developments in the field of physics. Mechanical
engineering overlaps with aerospace engineering, civil engineering, electrical
engineering, petroleum engineering, and chemical engineering.

Mechanical engineers use these core principles and tools like computer-aided
engineering to design and analyze electric generators, internal combustion engines,
turbines, refrigeration and air-conditioning equipment, machine-tools and other
machinery.

The mechanical engineer is the jack-of-all trades among engineering
professions. This is because the profession requires education and skills that span a
broad range of technical, social, environmental, and economic problems. In general,
however, the mechanical engineer is concerned with controlling the principles of
motion, energy, and force through mechanical solutions.
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Mechanical engineers are constantly being asked to make decisions. They must
decide the size, shape, and material of every part of every mechanical product that is
created. They also have to determine the best and most efficient ways to manufacture
the products. Often those decisions are made in co-operation with other types of
engineers. Some of the decisions they make can mean the difference between life and
death: the safety features of automobiles, for example, are the responsibility of
mechanical engineers.

Practically every company that designs and produces a product employs a
mechanical engineer. But mechanical engineers can also be found in research labs,
the military, government, and in other professions such as medicine, or teaching.

Engineers must combine a good understanding of science, mathematics, and
computers with a good knowledge of current technology. In addition to the sciences
and math, engineers need good communication skills. Besides, a second language can
be extremely valuable because many large industrial firms that employ mechanical
engineers are multinational.

At the university level, mechanical engineering students learn advanced
mathematics, chemistry, and physics. After some of these core courses, mechanical
engineering students take specialized courses in fluid mechanics, materials science,
robotics, manufacturing processes, thermodynamics, environmental sciences.

After starting coursework in mechanical engineering, it is useful to have a
summer engineering job. It helps you learn the "real world" of engineering and offers
an opportunity to apply all the theories and principles taught in class. Besides, it can
also help you determine your professional likes and dislikes, your strengths and
weaknesses.

Mechanical engineers often continue their education throughout their careers,
because technology changes rapidly. Many of the skills a student learned at the
university will become out of date after only a few years.

25. Continue the phrases:

1. A summer engineering job helps you...

2. After starting coursework in mechanical engineering...

3. Engineers must combine. ..

4. Many of the skills a student learned at the university...

5. Mechanical engineering involves the production and usage of heat and
mechanical power for...

6. Mechanical engineering requires an understanding of...

7. Mechanical engineers can also be found in...

8. Mechanical engineers take specialized courses in...

9. The development of mechanical engineering can be traced back several...

10. The mechanical engineer is concerned with...
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26. Insert the missing words:

1. ... mechanical engineering students learn advanced mathematics, chemistry,
and physics.

2. ... the sciences and math, engineers need good communication skills.

3. A summer engineering job can also help you determine... .

4. As science, mechanical engineering appeared in the 19" century ... in the
field of physics.

5. In general the mechanical engineer is concerned with controlling the
principles of ... through mechanical solutions.

6. Mechanical engineering appeared as a field ... in Europe in the 18" century.

7. Mechanical engineering is a branch of engineering that applies ... for
analysis, design, manufacturing, and maintenance of mechanical systems.

8. Practically every company that ... employs a mechanical engineer.

9. The mechanical engineer is ... among engineering professions.

27. State whether the statements are true or false. Correct if necessary:

1. A coursework in mechanical engineering helps you learn the "real world" of
engineering and offers an opportunity to apply all the theories and principles taught
in class.

2. As science, mechanical engineering appeared in the 19th century as a result of
developments in the field of chemistry.

3. Many large multinational industrial firms employ mechanical engineers.

4. Mechanical engineering appeared as a field during the industrial revolution in
Europe in the 19th century.

5. Mechanical engineers can never be found in medicine, or teaching.

6. Mechanical engineers design and analyze electric generators, internal
combustion engines, turbines, refrigeration and air-conditioning equipment, machine-
tools and other machinery.

7. Mechanical engineers don’t continue their education throughout their careers.

8. Mechanical engineers make decisions in co-operation with other types of
engineers.

9. None of the decisions that mechanical engineers make mean the difference
between life and death.

10. The safety features of automobiles are not the responsibility of mechanical
engineers.

28. Answer the questions:
1. What is mechanical engineering?
2. Is mechanical engineering the oldest or the newest engineering discipline?
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3. When did mechanical engineering appear as a field? As a science?

4. Mechanical engineering overlaps with other branches of engineering, doesn’t
it?

5. Why is the mechanical engineer the jack-of-all trades among engineering
professions?

6. Where can mechanical engineers be employed?

7. Why is it valuable for a mechanical engineer to know a second language?

8. What knowledge and skills must mechanical engineers have?

9. What disciplines do mechanical engineering students’ study?

10. Why is it useful for a mechanical engineering student to have a summer
engineering job?

11. Why do mechanical engineers often continue their education throughout
their careers?

29. Complete the text translating the words in brackets:

The term ‘engineering’ is a modern one. Dictionaries (1) ... (ompexeasiror) the
word ‘engineering’ as the (2) ... (mpakTmueckoe) application of scientific and
mathematical (3) ... (mpuaounbi). Nowadays the term ‘engineering’ means, as a
rule, the art of (4) ... (mpoexrupoBanms), constructing, or using (5) ...
(mBUTaTeENEi).

Engineering is divided into many (6) ... (orpacam). Up to 1750s there were
only two main branches of engineering — (7) ... (rpaxmanckoe) and military. It is
well-known that with the invention of the steam engine and the growth of factories
some civil engineers became interested in the practical application of (8) ...
(mexanmka) and (9) ... (tepmoamaamMuka) to the machine design. They split off and
were called (10) ... (nH:KeHepbI-MeXaHUKH).

Note:

application IPUMCHCHHUE

art HUCKYCCTBO
constructing CO3JIaHus

steam engine NapOBOM JIBUTaTEIh
to split (split; split) off OTETUTHCS

30. Match the words with their definitions:

(a) aerospace engineering (b) chemical engineering
(c) civil engineering (d) computer-aided engineering
(e) electrical engineering (f) mechanical engineering

(9) petroleum engineering
1. Engineering activities related to the production of crude oil (ceipas HedTs) Or

natural gas. 2.
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The branch of engineering concerned with the design and construction such
public works as roads, dams, bridges, or harbours.

3. The branch of engineering that deals with the design, construction and
operation of machinery.

4. The branch of engineering that deals with the development, design and testing
of aircrafts and space vehicles.

5. The branch of engineering that deals with the use of chemistry in industry.

6. The branch of engineering that studies the uses of electricity and the
equipment for power generation and distribution and the control of machines and
communication.

7. Use of computers during the planning design and analysis of engineering
projects.

31. Look and identify the products. Match each of the products with one of
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‘ 1) asphalt
o) 2) bridge
3) computer model of a Mars Rover

4) crane
5) electric main

6) oil well
‘ 7) space station

32. Match the synonyms:
1. branch; 2. company; 3. create; 4. principle; 5. rapidly
a. concept; b. field; c. firm; d. make; e. quickly

33. Match the antonyms:
1. current; 2. likes; 3. life; 4. safety; 5. strength
a. danger; b. death; c. dislikes; d. out of date; e. weakness

34. Translate the following phrases paying attention to the underlined
words that can be verbs, nouns, adjectives or adverbs without changing their
form and adding suffixes:

1. core course; core principle; core concept

2. to choose a career; technical career; engineers continue their education
throughout their careers

3. the development of the engine; industrial development

35. Here are 6 principles of preparing for an engineering career. Look
through them and try to predict what each of them is about. Then read the
abstracts below and match them with the corresponding principles:

1. Develop problem-solving skills.

2. Study successful people.

3. Examine yourself carefully and honestly.

4. Acquire an interdisciplinary technical education.

5. Prepare for the non-technical aspects of your technical career.

6. Develop practical skills.

(...) Watch them carefully to see what you can learn. They tend to have a great
personal interest, a personal relationship with their technology. They usually have a
passion for their work.

(...) Practise relevant summer work experience. This experience can be an
advantage over other students and guarantee a minimum level of engineering
competence.

(...) Try to understand your drawbacks. Strengthen your weaknesses.
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(...) Companies need engineers who can understand the nature of inter-branch
(MexotpacieBbix) disciplines.

(...) Problem-solving skills are the most obvious manifestation of an initiative
process and God-given engineering talent. But on the other hand, everyone has some
degree of talent and even gifted people have to develop their gifts. You should
develop those abilities by struggling with problems by yourself, ideally starting in
early childhood.

(...) Narrow technical skills may get you in the door, but what moves you up in
the ladder will be the things like the ability to communicate, to cooperate with
people.

36. Retell the text:

Mechanical engineering involves production, transition and use of mechanical
power.

Mechanical engineers design, operate and test all kinds of machines. They
develop and build engines that produce power from steam, petrol, nuclear fuels, and
other sources of energy. They also develop and build different machines that use
power, including heating and ventilation equipment, cars, machine tools, and
industrial-processing equipment. Mechanical engineers are involved in every phase in
the development of a machine, from the construction of an experimental machine to
the installation of the finished machine and training of the workers who use it.

Mechanical engineers work in many industries, such as power generation, public
utilities, transportation, and all types of manufacturing. Many mechanical engineers
concentrate on research and development because new types of machinery are
continually needed. Mechanical engineers are involved in every other branch of
engineering, whenever a new or improved machine, device or piece of equipment is
required.

37. Think and speak on:

a) what the term ‘engineering’ means;

b) the history of mechanical engineering;

c) what mechanical engineering students study at the university;
d) how to become a good engineer.

TEXT D. MY CAREER AND FUTURE JOB

38. Read the following terms denoting special subjects. Learn them by
heart:

tractors and automobiles — TpakTops! u aBTOMOOMITN

farm machines and implements — c¢/x mammHbI U OpyAHs
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maintenance  of machines and tractor fleet — okcmyaranus
MAaIlMHOTPAKTOPHOTO MapKa

mechanization of stock-breeding farms — MXX® (mexanuzanus
’KHBOTHOBOIUYECKOM (hepMbI)

farms electrification and automation — snekTpudukalus 1 aBTOMaTU3ausA ¢/X

repair of machines — pemont mammma

strength of materials — conpoTuBieHHEe MaTepHaIOB

machine elements - geTanu mMamuH

39. Translate the following word combination from English into Russian:

Development of agriculture; to get practical training; to combine theoretical
knowledge; scientific and technical progress; to need highly qualified specialists;
special labs and workshop; to modernize machine and tractor fleet; field works such
as ploughing, sowing, cultivation and harvesting; to establish the University; to be
interesting and useful.

40. Translate the word combinations from Russian into English:

HOCTYHaTB B HHCTHUTYT MCXaHU3allUU CCIIbCKOI'O XOSHﬁCTBa; HHIXCHCP MCXAaHUK,
YUYUTBCA B HHCTHUTYTC; IIOCJIC OKOHUYAHHSA IIKOJIbI, Ha TPCTBCM KYPCC; Ka(i)ez[pa
WHOCTPAHHBIX A3BIKOB; OJlarojaps MEXaHHM3alWU; B 00JIACTU CEIIbCKOTO XO3SICTBA;
NPOEKTUPOBATh W KOHCTPYHPOBATh C/X MAaIlMHBI; HYKIAThCA B TPAHCHOPTHBIX
cpeacTBax ClicuiuajibHOIO Ha3HAYCHMAA.

41. Read the following sentences in English paying attention to the words in
brackets. Translate the sentences into Russian:

1. After finishing school | (pemm) to become an engineer.

2. Our faculty (rorosut) farm mechanization engineers.

3. My brother (moctymut) the University in 3 years.

4. At the Institute we (u3yuaem) various special subjects.

5. Specialization (maunetcs) in the third year.

6. Every year Russian manufactures (mpoexTupyroT ¥ KOHCTpyUpyrOT) modern
farm machines and implements.

7. Our profession (oymet) useful for the development of agriculture.

8. The agriculture (passuBaetcst) quickly in our country.

9. Before the revolution animals (Beimosasiin) practically all the jobs.

10. When | (crany) an extra-mural student | (0ymy coBmeriats) Work with
students.

42. Make the sentences negative and interrogative:
1. They entered the University 2 years ago.
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. He studies Higher Mathematics and Chemistry.

. We will become good specialists.

. Jack and Tom design a new power fool high- speed tractor.
. Our students became farm mechanization engineers.

. They will combine theoretical knowledge with practice.

. This student learns how to repair machines.

. He is a day-time student.

. It will be a new self-propelled combine.

10. We were in the repair shop last week.

O© 00 NO Ol WD

43. Make special questions to the following sentences:

1. He studies at the Farm Mechanization Institute. (Who, where).

2. They entered the University last year. (When, what).

3. The students will take a test in a week. (Who, when).

4. The students have holidays twice a year. (How often, what).

5. Jane saw Nick in the lab 15 minutes ago. (Who, whom, where, when).

44. Translate the sentences from Russian into English:

1. 51 - NepBOKYpCHHUK.

2. Me1 noctynuii B [ITATY B nmpouom roxy.

3. Uepes 4 rona oHa CTaHYT MHKEHEPAMUA-MEXaHU3aTOPaMU.

4. OH wu3ydaeT Takue CHElUaJIbHbIC MPEIMEThl, KaK BBICIIAs MaTEeMaTHKa,
CONPOTHUBJICHUE MATEPUAJIOB, AETAIN MAIIUH.

5. Ilocne okoHuyaHus mikoJibl oHa nocTynuT B [IIATY.

6. CryaeHTBI OOBIYHO MPOXOAAT MPAKTUKYy B MAaCTEPCKUX, Ha 3aBOJAaX M
XO3SIMCTBAX.

7. AkajemMusi TOTOBUT XOPOIIUX CIIEIIMAIUCTOB B 00JIACTH MEXaHU3allUU C/X.

8. Korma oH mocTynuT B MHCTUTYT MEXaHU3AIMH ¢/X?

9. KoHCTpyKTOpBHI CKa3ald, 4YTO OHU XOTAT YBEJIMYUTH CKOPOCTH 3TOTO
TpPaKTOpa.

10. [1myru, KyJIbTUBATOPBI U OOPOHBI SABJISIOTCS MPUIIEITHBIMU OPYIUSIMHU.

11. Mexanusaius urpaeT O4€Hb BaXKHYIO POJIb B C/X ITPOU3BOJICTBE.

45. Read and translate the following text:
My Future Profession
The demand for specialists in agriculture in the Far East made it possible to
establish the Primorsky State Agrarian — Technological University. After finishing

school, | decided to enter the Engineering Institute. Our Institute was opened in 1961
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and it trains farm mechanization engineers. There are 6 special chairs at the Institute
at which the students get deep knowledge in the field of Tractors and Automobiles
Farm Machines and Implements, Maintenance of Machines and Tractor Fleet,
Mechanization of Stock-breeding Farms, Farms Electrification and Automation,
Repair of Machines. We also study Physics, Higher Mathematics, Chemistry, Foreign
Language, Strength of Materials Machine Elements and so on. Specialization begins
in the third course in special labs, workshops, repair shops, at plants, and on different
farms. We combine theoretical knowledge with practice, get practical training and
learn much new about our future profession. In future our work will be connected
with different kinds of machines.

Every year Russian manufactures design and built modern farm machines and
implements: powerful high-speed tractors, universal self-propelled machines and
combine-harvesters, mounted and trailed implements (ploughs, cultivators, drills,
planters, harrows, mowers); equipment for the stock-breeding farms, lorries and
special-purpose vehicles and other means of transport.

Thanks to the mechanization on field works such as plowing, sowing,
cultivation, and harvesting are fully mechanized. Scientific and technical progress in
agricultural needs highly- qualified specialists, engineers capable of designing,
operating, and controlling farm machinery and equipment.

| think that my future profession is very interesting and useful for the
development of agriculture in our country.

46. Complete the following sentences:

1. Specialization begins in the third yearin ... .

2. ... 1s the most modern and economical method of sowing.

3. We use ... to transport all kinds of loads.

4. The future work of engineer will be connected with ... .

5. Every year Russian manufactures design and built ... .

6. To become good specialists we study such a special subjects as ... .
7. At special labs, workshops and plants we try to combine ... .

8. Today a lot of field works: ... are fully mechanized.

47. Answer the following questions:

1. Where did you enter after finishing school?
2. What specialists does the Institute train?

3. What special subjects do you study?

4. What other subjects do you study?

5. Where and when does specialization begin?
6. When was the Institute opened?
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7. What types of machines and farm equipment do Russian manufactures design
every year?

8. What field works have been fully mechanized?

9. What do you think of your future profession?
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IV. FARM MACHINERY

1. Learn the words:

apply fertilizers - BHOCHTH y10OpeHUs B IIOYBY

barnyard — ckoTHBIH JBOP

bean cultivator - xyneTuBaTOp 1T 600OBBIX KYJIBTYP

beet cultivator — cBekTIOBHYHBIN KyJIETHBATOP

broad-cast planter - cesika uIst TPONAIIHBIX KYJIBTYP

baler - mpecc-moa0OpIIKK, CEHHOM Mmpecc

beet harvester mamuna 17151 YOOPKH CBEKJIBI

break (broke, broken) up the layers of soil — pa3ouBarh Ha MelkHEe KyCKH
MTaXOTHBI TOPU30HT

break down the soil — peIxsUTh IOUBY

chisel cultivator - yusens-kyapTHBATOP

consolidate the soil - pamboBaTh, YIUIOTHATH IOYBY

compact - yrpamMmOOBBIBATH

combine harvester- 3epHOyOOpOYHBII KOMOAITH

cover seeds - 3akpbIBaTh CEMEHA B ITOYBE

crush the clods — npoOuUTk TIBIOBI, KOMbS 3€MJTH

cultivation machinery (syn. cultivator) - kynbTuBaTOpHI

destroy (syn. eliminate) weeds - ynansite COpHIKH

digger - xomareinb

disk — muckoBaTh MOYBY

disk coulter - 1MCKOBBIN HOX

disk harrow - nuckoBast bopoHa

disk plow — muckoBsIi TUTYT

fallow - BcnaxuBath o map

farm machinery - cenbckoxo03siiCTBEeHHAs TEXHUKA

fertilize the soil - yno6pste nousy

fertilizer distributor — ryxoBas cesuka

fertilizing equipment - mamHb! 1)1 BHECEHUS yI00pEHUH

field cultivator - kynsTHBaTOp 111 00PaOOTKM TAPOB

frame - pama

grain drill - 3epHOBas cesuika

granular fertilizer — rpanynupoBanHOe ya00peHHe

harrow - 6opoHOBaTh MOYBY; OOpPOHA

harvesting equipment — ybopouHbie MalTuHbI

headstock - mpucoenuHuTENBEHAS CTOMKA HABECHOTO OPY/IHSI

heavy machinery - Tspkenas TexHuka

hoe out the weeds - nponanbBaTh MEXITypPAIbSI
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level the ground — BeipaBHUBATH ITOYBY

lister cultivator - kyneTuBaTOp It GOPO3IOBBIX TOCEBOB MaNUre - HaBo3

lorry- rpy3oBuk

manure spreader - HaBo30pa30OpackIBATEb

moldboard - orBan

moldboard plow - oTBanbHBI TUTYT

mounted plow - HaBecHoIi TUTyT

MOWEr - KoCuJika

mulch - myapunpoBathb

prevent weeds — npe1oTBpaIaTh COPHIKH

prepare seedbed - rOTOBUTH CEMEHHOE JIOXKE

penetrate - mpOHUKATH

planting attachments - ycranoBku, KperuieHus I moceBa

planting equipment - moceBHbIC MAITMHBI

potato harvester - kaprodeneybopouHbiii KoMOaiH

power operate device - aBTOMaTH4eCcKOe YCTPOMCTBO

primary tillage equipment - mouBooOpabaThIBaIONIME OPYIUS IS MTEPBUIHOMN
00paboTKH

rake - rpabmnu

rod weeder - mTaHroBbIi KyJIbTHBATOP

roller - xatok, BaJyiell, BaJIMK, POJIUK

rotary hoe - porarmonsass MOThITa

row-crop planter - mmpokopsiiHast cesika

secondary tillage equipment - mouBoOOpabaThIBAIOIME OPYAMS IS
nocieayniei 00padboTku

semimounted plow - moryHaBeCcHO# TLTyT

share - nemex, COIHUK

sow (saw, sown) seeds (syn. place) — cests cemena

spike tooth harrow - 3y6oBas 6opona

sprayer - onpbICKUBATEb

spring tooth harrow - nmpyxwunHas 60opoHa

stir the soil - peixnuTh MOYBY

sub-soiler — mouBoyryOHUTENH, NTYOOKOPBIXJINTEIH (0€3 000poTa MIIacTa)

threshing machine — monmoTubpHast MairHa

2. Guess the meaning of the following international words:

Method, farmer, disk, machine, physical, component, cultivation, cultivator,
sprayer, tractor, primitive, to compact, to crush, to prevent, principal, production, to
classify, granular, deficient, element, class.
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3. What are the English equivalents for the following Russian words:

1) Jsmxenue: move, movement, mower, moveless, movable;

2) Hasecnoii: mount, mounted, mounting, mountain, mountaineer;

3) Bemyxaenno: forcible, forceless, forceful, force, forcing, forced, forcedly;
4) YcrpemieHHbli: aim, aimed, aimless.

4. Translate these word combinations:

Agricultural implement, heavy machinery, principal kind, several types, special
crops, special conditions, liquid form, gaseous form, principal machines, important
machine, general work, great advantage, moldboard plow, disk coulter, skim coulter,
beet cultivator, bean cultivator, lister cultivator, field cultivator, chisel cultivator,
plant parts, food crops, feed crops, grain drill, barnyard manure, food elements,
fertilizer distributor, seed crops, beet harvester, potato harvester.

5. Find the word or word combination which does not fit into the group of
synonyms:

To include — to contain, to improve, to comprise, to consist of, to have;

Machinery — tool, device, movement, equipment, implement, machine;

To accomplish — to do, to perform, to make, to produce, to fulfill, to act, to
introduce;

To keep — to move, to support, to hold, to maintain;

Soil — ground, layers of soil, seed, land;

To prevent — to let know, to use, to warn about, to avert, to anticipate, to
forestall.

6. Match the words in (A) with their definitions on the left (B). One
definition in B is odd:

A B

1. equipment | preparation of land for crop-bearing

2. seedbed thickness of material laid or lying on or spread over a surface
or forming one horizontal division

3. loose not compact, not closely packed

4. manure things needed for a purpose seed

5. tillage bed of fine soil in which to sow

6. seed a source of organic matter of plant or animal origin or a
mixture of both

7. layer outfit, tools, apparatus
a person who works in a branch of engineering
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TEXT A. FARM MACHINERY

7. Read the text and say why agriculture needs many kinds of farm
machinery:

We know the farmer to have a wide range of machinery to plow and disk, and
harrow, and plant, and fertilize, and finally harvest faster, easier and more profitably
today. The machine is known to be a device that uses force to accomplish something
transmitting and changing force or motion into work.

Agricultural implements and machines being very numerous and diversified
now may be divided into 4 main groups: tillage equipment, planting equipment,
fertilizing equipment, harvesting equipment.

The aim of tillage is to prepare the soil for planting and to keep it loose and free
from weeds during the growth of crops. The primary tillage equipment used by the
farmer includes ploughs, sub-soilers, and thinners. The secondary tillage equipment
embraces harrows, rollers and tools for mulching and fallowing. Plow is designed to
eliminate weeds, to prepare a suitable seedbed, to improve the physical condition of
the soil. Ploughs fall into mounted, semi mounted, disc, moldboard plows. The main
components of ploughs are the main frame, the share, the moldboard, the disc coulter,
the skim coulter, the headstock. The function of sub-soiler is to penetrate into the
deeper depths and break up the layers of soil which have become compacted due to
the movement of heavy machinery. A harrow is an implement used to level the
ground and crush the clods, to stir the soil, and to prevent and destroy weeds. There
are three principal kinds of harrow namely the disk, the spike-tooth, and the spring
tooth.

Cultivation machinery is used to break down the soil before or after a crop is
sown for covering seeds, for consolidating the soil and for hoeing out weeds. There
are several types of cultivators designed for special crops and conditions: beet and
bean cultivators, lister cultivators, rotary hoe cultivators, rod weeders, field
cultivators, sub-soil and chisel cultivators.

Planting equipment is any power-operated device introduced to place seeds or
plant parts in or on the soil for production of food and feed crops. It is classified as
row-crop planters, broad-cast planters, grain drills and planting attachments for other
equipment.

Applying such types of fertilizers as barnyard manure, granular fertilizers, and
fertilizers in liquid and gaseous form is necessary where soils are deficient in plant
food elements. Such fertilizing equipment as manure spreaders, fertilizer distributors,
sprayers are in use.

Crops are harvested by the use of many kinds of harvesting equipment for all
types of crops. The principal machines required to make hay are mowers, rakes,
balers. Grain and all types of seed crops are harvested by combine harvesters. Beet
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harvesters are available to harvest beet, potato harvesters and diggers being for
potatoes.

The tractor is the most important machine pulling many kinds of implements
that cultivate plant, fertilize, and harvest. Wheeled tractors being used for general
farm work, track-laying tractors or crawlers have the great advantage that they can be
available for heavy loads on any class of land.

8. Look through the text again to define whether the following statements
are true or false. Correct the false ones:

1) There is a wide range of machines to plant.

2) Agricultural implements may be divided into several groups.

3) To prepare the soil for harvesting is the aim of tillage.

4) A harrow is designed to eliminate weeds.

5) After a crop is sown, fertilizing equipment is used.

6) Planting equipment is used to place seeds in the soil.

7) When soils are deficient in plant food elements, many types of fertilizers are
applied.

8) There are diggers to harvest all types of seed crops.

9) A beet harvester is the most important machine on the farm.

10) Wheeled tractors are available for heavy loads.

9. Complete the sentences with the appropriate ending:
1) Today the farmer has many agricultural implements to... .
2) The machine is a device... .

3) Ploughs are divided into... .

4) The principal parts of a plow are... .

5) The sub-soiler breaks up the layers of soil... .

6) Cultivators are designed for ... .

7) To make hay ... .

8) To harvest beet ... .

9) To pull many kinds of implements ... .

10) To do general farm work ... .

10. Scan the text again to find English equivalents for the following Russian
words:

[IpeoOpa3oBbIBaTh cUly B JBUKEHHUE; MPOHUKATH OYEHb TIIIYOOKO; MPOXO[
TCXHUKH,; CIICOUAJIBHBIC YCIOBUSA; KOPMOBBLIC KYJbTYPBHI, HpI/ICHOCO6HeHI/I$I JJISL
nocaaku; UMCThb NMPCUMYIUICCTBO, IMMOYBbI, CTPAAAOIINC OT HEAOCTATKA MUTATCIIbHBIX
BEIILIECTB.
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11. Choose the correct answers to the following questions which you think
fit best:
1. What is the aim of tillage?

a. to cultivate b. to prepare the soil c. to harvest
2. What is a plow designed for?
a. making the soil more fertile b. preparing the suitable seedbed

c. placing seeds
3. How many components does a plow have?

a. 4 b.7 c.6

4. What is a bean cultivator designed to?

a. to cultivate beets b. to cultivate beans c. to cultivate weeds
5. What can a tractor pull?

a. many kinds of implements b. food crops c. feed crops

12. Fill in the gaps with the suitable words from the box:

crawlers, planting equipment, cultivation machinery, cover, motion, sprayers,
plant, level, seedbed, place, manure spreaders, harrow

The machine changes ... into work.
Plow is available to prepare a ...
. To ... the ground a ... is used.
. To ... seeds, ... 1s used.
.. can parts or ... seeds in or on the soil.
Fertlllzers in liquid form are applied by ..
... apply barnyard manure.
... can be available on any type of land.

9°>‘®S”-'>°°!\3!4

13. Answer to the following questions:

1. What agricultural operations is farm machinery known to perform?

2. What crops (vegetables, fruits, grain crops, industrial crops) are sown
(planted), harvested on the farm?

3. What is a machine?

4. What is the most important machine on the farm? What do you know about
the types of tractors? What implements can a tractor pull? What is the difference
between wheeled tractors and track-laying tractors?

5. How many groups agricultural implements and machines may be divided
into? What are these groups?

6. What is tillage? What equipment can be used for tillage?

7. What is plow designed for?

8. What kinds of plows do you know?

9. What are the main parts of a plow?

49



10. What are harrows used for?

11. What are the principal kinds of harrows?

12. What are the means to improve soil fertility? What fertilizers do you know?
13. What machinery is required for harvesting?

14. Make up a plan of the text A. Sum up the information from the text
according to your plan using the following expressions:
1. The text under consideration is head-lined ...
. The text under discussion presents an outlook of...
. The purpose of the text is to give the reader some information about...
. The text can be divided into ... parts.
. The first part reviews some common information ...
. The second part deals with...
. The third part touches upon...
. The fourth part of the text includes...
. The text highlights...
10. According to the text...

O© 00 NO O~ Wi

TEXT B. AGRICULTURAL MACHINES AND IMPLEMENTS

15. Guess the meaning of the following international words:

Mechanic, mechanics, mechanization, mechanize, machine, machinery;
engineer, engineering; accumulation, accumulator, accumulate; cultivator, cultivate,
cultivation; combine, combiner, combination; control.

16. Match the English names of the agricultural tools with their Russian
equivalents:

1. spade a. BeIIpo

2. rake b. MmoThIra

3. hoe C. rpabim

4. trowel d. momaTta

5. pitches €. caJIOBBIH COBOK
6. bucket f. BB

7. ripper g. eiika

8. sprinkle h. peixsmTens
9. scythe I. cepn

10. reaping-hook J. cexatop

11. garden pruner K. koca

50



17. Read the text. Try to remember the names of different machinery and
implements and their functions. Fill in the table after the text.

Agricultural machines are used to till the soil and to plant, cultivate and harvest
crops. Since ancient times when cultures first began cultivating plants people have
used tools to help them grow and harvest crops. They used pointed tools to dig and
keep soil loosened, and sharp knife-like objects to harvest ripened crops.
Modifications of these early implements led to the development of small hand tools
that are still used in gardening, such as spade, hoe, rake, trowel, and larger
implements, such as plough and larger rakes that are drawn by humans, animals or
simple machines.

Modern agricultural implements adapted to large-scale farming methods are
usually powered by the diesel- or petrol-fuelled internal-combustion engines. The
most important machine of modern agriculture is the tractor. It provides locomotion
for many other implements and can furnish power via its power shaft for the
operation of machines drawn behind a tractor. The power shaft of a tractor can also
be set up to drive belts that operate the equipment, such as feed grinders, pumps and
electric-power generators. Small implements, such as portable irrigators, may be
powered by individual motors.

Many types of implements have been developed for growing crops. They are
implements for breaking ground, planting, weeding, fertilizing and combating pests.
Ground is broken by ploughs to prepare the seed-bed. A plough consists of blade-like
ploughshare that cuts, lifts, turns and pulverizes the soil. Modern tractor ploughs are
usually equipped with two or more ploughshares so that a wide area of ground can be
broken at a single sweep. Harrows are used to smooth the ploughed land and
sometimes to cover seeds and fertilizers with earth. Rollers break up clods of soil to
improve the aeration of the soil and its capacity for taking in water.

Some cereal crops are still planted by broadcasting seeds, that is by scattering
the seeds over a wide area with broadcastsowers. Specialized implements called
planters or drills are necessary for sowing crops that are planted in rows, such as
maize. Fertilizers can be distributed during winter or before seeding time. They are
commonly distributed together with seeds by drills or planters. Manure is distributed
most efficiently by a manure spreader.

After crops have begun to grow a cultivator is used to destroy weeds, loosen and
aerate the soil. Sometimes farmers use herbicides applied in the form of a spray or as
granules for weed control and insecticides for pest control. A variety of mechanical
spraying and dusting equipment is used to spread chemicals on crops and fields.
Nowadays farmers try to apply alternative forms of pest control by using crop
rotation or introducing organisms that damage or kill the pests but leave the crops
unharmed. Some crops are being genetically engineered to be more resistant to pests.
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Most cereals are harvested by using a combine, a machine that removes the
heads or ears, beats off the grain kernels, cleans the grain and accumulates it in the
attached grain tank. Hay harvesting usually requires several steps. First the grass is
cut close to the ground with a mower. After drying in the sun most hay is baled. Then
the pick-up baler lifts the hay to a conveyor that carries it to a baling chamber. A
machine called a field chopper cuts down green hay which is brought and stored in a
silo. Specialized machinery is used to harvest large root crops, such as potato and
sugar beet and to harvest fruits and vegetables. They are fruit-pickers and vegetable
harvesters. The use of agricultural machinery substantially reduces the amount of
human labour needed for growing crops.

Agricultural tools, | Agricultural tools, | Agricultural tools, | Agricultural tools,

implements, implements, implements, implements,
machinery for | machinery for | machinery for | machinery for
planting cultivating crops tilling the soil harvesting crops

18. Re-read the text again to find out which of the following statements are
true and which are false:

1. The modern plough is powered by animals.

2. The fertilizers are mostly spread by a human.

3.The modern tractor is powered by a steam engine.

4.The main function of the harrow is to smooth the ploughed land.

5. Using insecticides and herbicides is the best form of pest control.

6. Fertilizers should be distributed in summer.

7. The use of farm machines increases the amount of the human labour needed
for growing crops.

19. Answer these questions to sum up the content of the text:

1. What are the main groups of agricultural machines and implements?

2.Could you name the major tools/machines in each of these groups?

3.What is the main difference between early agricultural tools and modern
machines and implements?

4. What is the most important machine in agriculture? What are its functions?

5. What tilling implements are mentioned in the text?

6. What are the two main groups of planting machines?

7. What is the difference between them?

8. What cultivating and harvesting machines are used in agriculture?

9. What do people use agricultural machinery for?
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TEXT C. THRESHING MACHINES

20. Translate the following words and word combination:

OpyI[I/I}I; npCaAMCTHhI, IIOXOKHUC Ha HOX; Ca,Z[OBBII)'I COBOK; IITUPOKO
UCTIONB3YIOTCS;  00pabaTbiBaTh TMOYBY; JBUTATENhb BHYTPEHHErO CrOpaHWs;
o0ecrieunBaeT MepeBUKEHNE; CHA0KAET SHEPTUEH; MPUBOANUTD B JIBIDKEHUE PEMHH;
JPOOUIIKHU J1JIsI KOPMOB; YHEPTOreHEepaTOPhl; JOMIAIUHAS CUJIa; MOIIHOCTh TPAKTOPA,
XPaHUTbL B TOIINIMBHOM 631(6; 3allpaBJIsATh TOILIMBOM CHOBaA, HEOOBIYHBIH TPaKTOP,
LOCIIb  IIPHUBOJA, COKaThIN BOOOPOI; C—)JIGKTpI/I‘{eCKI/Iﬁ TOK; TOIJIMBHBIN 631(;
BbIpa0aThIBaTh DJIEKTPUUECTBO; 3arps3HAIONIME BEIIECTBA; padoTaTh OECHIyMHO;
TPAKTOpP, IPUBOJUMBIN B JBHKEHHUE C IOMOIIBIO BOJIOPOIA.

21. Fill in the table:

Agricultural machine or implement Its function

Spade

Rake

Tractor

Plough

Roller

Harrow

Drill

Sower

Cultivator

Combine

Agricultural machinery

Baler

22. Give the word suitable for the definition:

1 A part of a vehicle that produces the power which makes
the vehicle move.

2 A large farming implement with one or more blades fixed
in a frame, drawn over soil to turn it over and cut furrows in
preparation for the planting of seeds.

3 An implement consisting of a heavy frame set with teeth or
tines that is dragged over the plowed land to break up clods,
remove weeds, and cover seeds.

4. A tool with a sharp-edged, typically rectangular, metal
blade and a long handle, used for digging or cutting earth,
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sand, turf, etc.

5. A wild plant growing where it is not wanted and in
competition with cultivated plants.

6. A machine that has sharp blades for cutting something
such as grass.

7. An engine that uses the expansion or rapid condensation
of steam to generate power.

8. A colorless, odorless, highly flammable gas, the chemical
element of atomic number 1. (Symbol: H).

9. A unit of power equal to 550 foot-pounds per second
(745.7 watts).

10. A material such as coal, gas, or oil that is burned to
produce heat or power.

23. Make up word combinations using the words from the left and the right
columns. Translate the word combinations:

A B
plough implements
distribute fruit
harvest soil
combat fertilizers
broadcast grass
mow seeds
bale ground
till hay
mount crops
ripened pests

24. Insert the words from the box into the following sentences:

mower, weeds, combine, pick-up baler, tools, cereals, hay, rows

1. Some ... are planted by broadcasting.

2. ... are destroyed with a cultivator.

3. Hay harvesting is done with a ... .

4. We use drills and planters to sow in ... .

5. Harvesting is usually performed with a ... .

6. The ... lifts the hay to the conveyor.

7. After drying in the sun most ... is baled.

8. Ancient people used ... to help them grow and harvest crops.
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25. Translate the following sentences into English:

1. B »ToM romy Mbl JOJDKHBI 3acedrTb KapTo(enpHoe moje O00OBBIMH
KyJbTypaMu. Mbl 3HaeM 0 HEOOXOAMMOCTH CEBOOOOPOTA.

2. MbI 107KHBI TONPOOOBATh AIbTEPHATUBHBIE (POPMBI OOPHOBI C BPEAUTEISIMHU.

3. — Ckonpko BpeMeHH NoTpelyeTcs, 4ToObl Bcraxarh 3To mojie? — S aymaro,
MBI 3aKOHYUM PabOTy K BEUepy.

4. Bol 3acesnu mosie psaaMu Wi Bpasopoc?

5. OHM Kynuiad HOBBIM TMpecc-MOAOOPIIMK. 3aroToBKa CeHa — JOJITHA U
TPYJIOEMKHI MpoI1iecc.

6. Y 100psist TOYBY, OHM HE HCIIOJIB3YIOT HABO30pa30packIBaTENb.

7. HekoTopble COBpEMEHHBIE TPAKTOPBI 000PY10BaHBI KOMIIBIOTEPAMHU.

8. Kykypy3y ceroT ps/I0BEIMU CESTKAMHU.

9. OHM pEeMOHTHUPYIOT IUTYKHBIN JIEMEX BOT yKe 2 yaca.

10. CenbCcKOX035HMCTBEHHBIE MAIIMHBI IIMPOKO UCIOJIB3YIOTCS Ha Halel gepme.

11. DTOT HOBBIN TpakTOp, pabOTAOUMI HA BOAOPOJE, MOKET BBINOJIHATH BCE
3amaun. 12. O6opynoBaHue, TOKa3aHHOE HA 3TOM BBICTABKE, MOXKET JCHCTBUTEIIBHO
paboTath B MoJe.

13. Ero MOKHO CHOBa 3aIllpaBUTh BOJOPOAOM.

14. Cxatblii BOAOPOJ, KOTOPBI XpaHUTCA B TOIUIMBHOM Oake, MO3BOJSET
TPaKTOPY 3aMpPaBISATHCS CHOBA OYE€Hb OBICTPO.

15. Bonopo/1 B3aMMOAEHUCTBYET C KUCIOPOAOM, KOTOPBIN MOCTYIIAET U3 BO3/1yXa.

16. BricraBka «3o050Tasi oceHb» OyneT mpoxoauTh B MockBe ¢ 12 mo 14
CEHTSIOPSI.

26. Find the information in the text about the evolution of the early

agricultural machines:
Threshing Machines

The threshing floor, on which oxen or horses trampled out the grain, was still
common in George Washington's time, though it had been largely succeeded by the
flail. In Great Britain several threshing machines were devised in the eighteenth
century, but none was particularly successful. They were stationary, and it was
necessary to bring the sheaves to them. One patent issued by the United States to
Samuel Mulliken of Philadelphia, was for a threshing machine. The portable horse-
powered treadmill invented in 1830 by Hiram and John Pitts of Winthrop, Maine,
was coupled with a thresher, or "separator.”

The horse-powered treadmill was later replaced by the traction engine tractor,
which both transported the threshing machine from farm to farm, and when a
destination was reached powered the thresher.
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Combination Harvester and Thresher

Another development was the combination harvester and thresher used on the
larger farms of the West. This machine does not cut the wheat close to the ground,
but the cutter-bar, over twenty-five feet in length, takes off the heads. The wheat
isseparated from the chaff and automatically weighed into sacks, which are dumped
as fast as two expert sewers can work. The motive power is a traction engine or else
twenty to thirty horses, and seventy-five acres a day can be reaped and threshed.
Often another tractor pulling a dozen wagons follows and the sacks are picked up and
hauled to the granary or elevator.

Haying Machines

In 1822, Jeremiah Bailey, of Chester County, Pennsylvania, patented a
horsedrawn machine with a revolving wheel with six scythes, used for haying and
other cutting.

The haying machine was co-developed with the reaper. The basic idea in the
reaper, the cutter-bar, became part of mower. Hazard Knowles, an employee of the
Patent Office, invented the hinged cutter-bar, which could be lifted over an
obstruction, but never patented the invention.

In 1844, William Ketchum of Buffalo, New York patented the first machine
intended to cut hay only, and dozens of others followed. An improved mowing
machine was patented by Lewis Miller of Canton, Ohio, in 1858.

Other Inventions

Other inventions created during the agricultural revolution included: clover
hullers, bean and pea threshers, ensilage cutters, manure spreaders, and dozens of
others. On the dairy farm the cream separator increased the quantity and improved
the quality of the butter. New power also drove the churns. Cows were milked and
sheep were sheared by newly invented machines and eggs were hatched without
hens.

TEXT D. FARM MACHINES

27. Read and translate the following text:

Every collective farm has various types of machines that plow the soil, plant the
seeds, cultivate the plants, harvest the crops and transport the products harvested.

Soviet collective farmers use tractors (in terms of 15 horsepower units), lorries,
different drills, planters and harvesters. At present nearly every branch of agronomy
uses specialized harvesters. Thus, we find grain combine harvesters, corn pickers,
cotton pickers, tea pickers, fruit pickers, tomato harvesters. For harvesting root and
tuber crops there exist various diggers such as potato diggers, carrot diggers, sugar
beet diggers, onion diggers, etc.

28. Answer the following questions:
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1. What kinds of farm machines do you know?
2. What belongs to the specialized harvesters?
3. What are the different diggers for harvesting root crops and tubers?

29. Insert the words from the box into the following sentences:

potato diggers, carrot diggers; every collective farm; specialized harvesters;
collective farmers.

a. Every branch of agronomy uses ... .

b. There are various diggers such as ... .

C. ... has various types of machines.

d. ... use tractors, lorries, different drills, planters and harvesters.

30. Find English equivalents:
I/ICHOHBBYIOTC}I Pa3JIM4IHBbIC 3KCKAaBATOPbI, TPAHCIIOPTHPOBKA BBIpaIHeHHOﬁ

MMPpOAYKIHH, B HACTOAIICC BPCMA, OTpaCIId arPOHOMUU, C60p YpOoiKad.

31. Make singular from plural:
Types, diggers, pickers, harvesters, seeds, plants, lorries, drills.
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V. MECHANIZATION OF AGRICULTURE

1. Learn the words:

adjacent - mpuMBIKarOIINI

aerial top-cropping - moakopMKa ¢ Bo3ayxa

alternation - ceBooOopoT, UepeI0BaHNE CEMBXO3KYIBTYP

annual — exxeroqHbIH

anti-rust preparation - pactBop sl aHTUKOPPO3UOHHOI 00pabOTKH

applicator - moakopMIIHUK (ycmpoiicmeo 0isi HeceHus: Y0obpeHus)

auxiliary — momoIHUTEIbHBIH

battery replacement - 3amena akkymyisaTopa

bush-cleaning - ounctka KycToB

chain — uernp

coulter - Hox (nyea)

ditch-filling - 3amosHeHue kanaB

durability - HopMaTHBHBII CPOK KCILTyaTAIUN

fallowing - Bcnamika mox map

frame — pama

full-width distributor - mmpoxo3axBaTHbII pa3dpackIBaTENb

gearbox - kopoOka nepegayq

gross national product (GNP) - BamoBoii HarmoHaabHbINA TTpoayKT (BHIT)

hopper — 6yHkep

income - moxon

intricate — cJ10XKHBI#

land-leveling - BelpaBHUBaHKE TOYBKI

labor — Tpyn

liquid — sxuaKuit

lubrication — cmaska

maintenance Costs - sKcITyaTal[HOHHbBIE PACXOIbI

mowing machine — kocuika

orchard work - camoBas pabora

power-take-off driven manure spreader - pasopacbkiBaTenb ¢ IPUBOJIOM OT Baja
oTbopa MOIITHOCTH

p.t.o-power-take-off - Bax oTOopa MorIHOCTH

ploughshare - mayxHbIii 1eMex

point — neraimb

profit - npuObLTH

roller — katox

row-crop tractor - TpakTop i IPONAIIHBIX KYJIbTYP

rod weeder - mTaHroBbId KyJIbTHBATOP
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scope - cdepa AeAaTebHOCTH, BO3MOXHOCTH, JTUANIa30H
self-propelled combine - camoxoubIif KOMOaiH

service parameters - skcITyaTalliOHHBIC ITOKA3aTeId MaIlIHBI
sharpened — 3a0cTpeHHBI#

specific fuel consumption — ynenpHbIii pacxos TomrBa (Ha 100 km)
sprocket - 3Be3mouKa ryceHuIpt

stick — manka

to accomplish — BBIIONTHATH

to be closed to - ObITH MOAYMHEHHBIM

to break down — peIXauTH

to make adjustments - perynupoBaTh, HaJTaXXKHBATh

to mount — HaBemMBaThL

to overheat — meperpeBarbcs

to stipulate - 0OycnaBIMBaTh MOSIBIICHUE YETO-THOO
wear-proof ability - ©3HOCOCTOWKOCTH

wheeled tractor - kosecHbIN TpakTop

TEXT A. MECHANIZATION OF AGRICULTURE

2. Read and translate the following text:

At the dawn of history man practiced the most elementary methods of
improving soil structure. He used the most primitive cultivating devices: a sharpened
stick, a simple hoe, a primitive plow.

In agriculture the use first of water power and then of steam had stipulated the
invention of machinery supplementing or replacing manual labor: a threshing
machine, a mowing machine, a self-binder, and a potato-digger.

In the middle of the 18" century farmers tried a moldboard plow. The
mechanical corn planter and the self-binding reaper were designed in the 19%
century.

In 1897 Rudolf Diesel invented a new engine known as diesel. The most far-
reaching invention for agriculture was the gasoline engine mounted on a farm tractor
at the beginning of the 20™ century.

Modern agriculture is known for its full-scale mechanization of jobs requiring
more intricate agricultural machinery.

Nowadays farmers use electric power to operate the electronic and automated
equipment. Electric motors are used to run milking machines, irrigation pumps, and
many other farm machines.

A farmer has a wide range of machinery to plow and disk, and harrow, and
plant, and fertilize, and harvest faster, easier and more profitably today.
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The machine is a device that uses force to accomplish some work. Agricultural
implements and machines may be divided into 4 main groups: tillage equipment,
planting equipment, fertilizing equipment, harvesting equipment.

The aim of tillage is to prepare the seedbed for planting. The primary tillage
equipment used for that includes ploughs, sub- soilers; the secondary tillage
equipment encompasses harrows, rollers and tools for mulching and fallowing.
Cultivation machinery is used to break down the soil, to cover seeds, to hoe out
weeds. There are several types of cultivators: beet and bean cultivators, rod weeders,
rotary hoe cultivators, and others. Planting equipment is introduced to place seeds or
plant parts. It is classified as row crop planters, broad cast planters, grain drill etc.
Such fertilizing equipment as manure spreaders, fertilizer distributors, and sprayers
are used for applying fertilizers. Crops are harvested with the use of combine-
harvesters, potato- diggers, etc.

A tractor is the most important machine on the farm. The power of the tractor is
transmitted to an implement by means of power-take-off-shaft. The tractors can be
divided into the wheeled tractors and crawlers. Wheeled tractors may be further
subdivided into standard and row-crop types.

Every implement or machine has many component parts such as engine,
transmission system, hydraulic system, clutch, gearbox, differential, filter, pump,
cylinder, and others.

3. Find a word in each group of words that unites the others:

a) Plow, tool, harrow, sub-soiler, roller, agricultural implement;

b) Wheeled tractor, crawler, machinery, combine harvester;

c) To plow, to disk, to do some agricultural work, to harrow, to plant, to harvest,
to fertilize.

4. Choose an English equivalent for the following words:

1) Bemamika: plow, plowing, plowed, plough;

2) Hasecnotii: mounted, mounting, mount, mountain;

3) [nomopomusiid: fertilizer, fertilization, fertilize, fertilizing, fertile;
4) Muddepennnan: differential, different, differ, difference.

5. Translate the following phrases:

The use of water power, the invention of machinery, farm tractor, mechanization
of jobs, irrigation pump, the aim of tillage, beat cultivator, grain drill, manure
spreader, the power of a tractor, transmission system, primitive devices, manual
labor, new engine, electric power, agricultural implement electronic equipment.

6. Form nouns from verbs and translate them using a model:
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Model: To plant — planting (rocaoka)
To improve, to cultivate, to plow, to supplement, to replace, to mow, to fertilize,
to harvest, to fallow.

7. Form words of different parts of speech using a model. Translate them
into Russian:

Model: to plant (caxcamv) — plant (pacmenue) — planter (nocesnas mawuna) -
planting (nocaoxa) — planted (nocaowcennwiii).

To plow, to till, to fertilize, to dig, to transmit, to roll, to cultivate, to distribute,

to apply, to spray.

8. Form words using the - er suffix. What part of speech they are, what they
mean:
To farm, to bind, to reap, to plant, to roll, to weed, to harvest, to dig.

9. Find in the text:

a) CyIeCTBUTEIbHBIE, 00pa3oBaHHbIC OT riiaroJioB: to farm, mechanize, to equip,
to pump, to invent, to plow;

b) npunararenpHble, 00pa30BaHHBIE OT CYIIECTBUTEIBHBIX: Mechanic,
agriculture, electricity;

C) raaroiibl, OT KOTOPBIX 00pa30BaHbI CICAYIOIIME CYIeCTBUTEIbHBIE: Plow,
plant, harrow, hoe, fertilizer;

d) cymecrBuTensHbie, 0Opa3oBaHHbIe OT Tarosos:; to farm, to till, to cultivate,
to plant, to distribute, to spread, to transmit.

10. Find words that are not related to the text:
Tractor, engineer, department, family, soil, seeds, crops, component parts, filter,
plant-growing, pig-breeding, clutch, engine.

11. Insert the words from the box into the following sentences and translate
them:

crawler, seedbed, combine-harvester, farm machinery, hoe, engine, gearbox

1. IIpUMUTHBHBIM OpYIUEM JFOJIEH OBLIT IPOCTOM. .
2. Hogpiil... 6611 u300peteH Pynonsdom Jluzenem.
3. CiioxHasl... UCTIONb3YETCS CEroHs Ha (hepMax.
4. I'maBHOE B IEPBUYHON 00paOOTKE MOYBHI — 3TO TOJTOTOBKA...
5. CenbCKOXO034WCTBEHHBIE KYJIbTYPhl yOUparoTCs...
6. ... HCTIOJB3YETCS MIPH CIIOKHBIX MOTOJIHBIX YCIOBHSX.
7. ... OlHA U3 COCTABHBIX YaCTEN TPAKTOPA.
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12. Agree or disagree with these statements:

. At the dawn of history, a man used the most intricate devices.

. Steam power has stimulated the invention of electronic equipment.
. Modern agriculture uses electric motors.

. There are many groups of farm machinery.

. Diggers are used to plant seeds.

. Crawlers may be divided into standard and row-crop.

. Fertilizing equipment is used to apply manure.

. A machine has many component parts.

0O NOoO Ol WwN Bk

13. BoiGepuTe npaBUIbHbIE OTBETHI HA CJIeAYIOIIHE BONMPOCHI (MCIOJIB3YiiTe
HHG(OpPMALMIO U3 TEKCTA).

1. How many types of tractors are there?

a. 2 b.3 c.4

2. What is the most important machine on a farm?

a. tractor b. mower c. crawler

3. How many groups of agricultural implements and machines are there?

a. 2 b.4 c.6

4. Who invented diesel engine?

a. R. Diesel b. James Watt c. John Deer

5. When was a mechanical corn planter invented?

a. In the 18" century b. in the 19" century c. in the 20" century

14. Finish the following sentences using the information from the text:
. The power of the tractor is transmitted by...

. Farmers use farm machinery to...

. The aim of tillage is...

. The aim of cultivation is...

. The aim of fertilizing is...

. The aim of planting is...

. The invention of gasoline engine was...

. The primitive cultivating devices were...

. The first agricultural machines were...

O© 00 NO 01T WDN K-

15. Name it:

1. 4 groups of agricultural machinery;
2. The inventions of 18-19™ centuries;
3. Types of power;

4. Agricultural operations;

5. Types of tractors;
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6. Component parts of machines;
7. Agricultural machines.

16. Fill in the table using the information from the text:

machine function sphere of application

plow to prepare seedbed tillage

sharpened stick

hoe

potato-digger

corn planter

tractor

beet cultivator

sprayer

grain drill

combine harvester

17. What periods in the development of agricultural engineering do these
dates belong to:

1. In the middle of 18" century;

2. 1n 1897;

3. At the down of history;

4. In the 19" century;

5. At the beginning of 20" century.

18. Answer the following questions:

1. What were the most primitive agricultural devices?

2. What were the first agricultural machines that used water and steam power?
3. How did the invention of Rudolf Diesel change the agriculture?

4. What type of power is used today in agriculture?

5. What agricultural operations does a farmer do?

6. What agricultural implements and machines does a farmer use today?

7. What machine is used to pull many kinds of agricultural implements?

TEXT B. IMPORTANCE OF ECONOMIC MECHANIZATION

19. Read and translate the following text:

Mechanization of agriculture is a progressive development of steadily increasing
scope and importance, and it continues with more and more exploitation of
mechanical and electrical power for almost every farming task.
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More and more machines and equipment of all sorts are used on farms today,
replacing hand labour and increasing labour productivity. Since the 1930s, progress
has been revolutionary. A rapid acceleration in the use of tractors and other engine-
driven field machinery has been followed by the development of a wide range
of sophisticated equipment  for carrying  out essential  operation  better and
cheaper. With machines and power available, farmers may not only do more work
and do it more economically; they can also perform higher-quality work, and the
work may be finished in a shorter and more favourable time.

Many machines are known to be powered by tractors. Implements such as
plows, cultivators and planters may be mounted on, or pulled by, a tractor. However,
through economic reasons, an increasing number of farm machines are now self-
propelled. Among these machines we may name grain combine harvesters,
cotton pickers, forage harvesters, and many other specialized farm machines.

There are certain machinery service parameters that need to be paid attention to
in terms of economic optimization of farming practices. Economics and statistics
prompt that less monies will be spent in agriculture if, say, efficient power of a
tractor grows, engine’s specific fuel consumption goes down, machine’s efficiency
and reliability become higher. Also, lower maintenance costs, including service costs,
as well as decreased fuel and grease costs allow extra financial means to be saved for
other - most of the time more important - farm-related expenses and the business
expansion. And it goes without saying that the higher is the durability and the wear-
proof ability of the equipment employed, the brighter are the economic perspectives
of the enterprise exploiting it.

The scope for future development is limited only by the necessity for
mechanization to be economic. Already much of the new equipment includes
automatic control devices, and these are certain to play an ever-increasing part in
agricultural mechanization in the future. They open up whole new fields of
development, such as automatic control of environment for both crops and
livestock. Also, because electricity is considerably cheaper than liquid and gas fuels,
machines that do not require mobility are usually driven with electric motors. Such
installations include silage unloaders, livestock feeding equipment and milking
machines.

To illustrate the arguments cited above, let’s take Great Britain asa sound
example. Mechanization, supported by other scientific advances, has transformed the
place of agriculture in the national economy. In the mid-nineteenth century about a
quarter of the working population of Britain were engaged in agriculture, and farming
produced about one fifth of the country’s wealth. Today, about 5.5 per cent of the
gross national product is produced by less than 3 per cent of the
gainfully employed population - a labour use considered to be the lowest in the world
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of today. Current national trends of spreading and growing in volume use of
mechanical equipment on farms are reflected in statistical reports dealing with it.

20. Fill in the table using the information from the text:

Tractor-driven Self-propelled Electrically-driven

21. Answer the following questions, use the combinations given in the
following list:

As far as I remember ...; If I am not mistaken ...; I am not quite certain, but it
seems to me that ...; Frankly speaking, I don’t remember, but ..., I guess ...

1. Since when did the most intensive process of mechanization of agriculture in
the UK begin?

2. What part of the population of England was engaged in agriculture in the
middle of the XIX century?

3. Which direction of agricultural mechanization is considered the most
promising?

4. What factor limits the development of agricultural mechanization?

5. What has influenced the changing role of agriculture in the national economy
of England?

6. What kind of process is mechanization of agriculture?

7. What are the latest achievements in the field of mechanization?

8. What limits the scope for future development of mechanization?

9. Who produces 5.5 per cent of GNP in Great Britain?

10. Where are current national trends reflected?

22. Read the dialogue given below:

A: Good morning, Dr. Bruce.

B: Nice to hear you again, Mr. Allen. I wonder if | could make arrangements
with you about new tests of the livestock feeding equipment, we are buying from
you.

A: Certainly, you can. This is just what Mr. Evans wanted me to talk to you
about. When would you like us to have the tests made?

B: Well, as soon as possible. But I’d like you to make a few wear-sustainability
tests of the frames as well.

A: This is just what we are going to do now.

B: I think, there are some defects in the engine too. The quality of the conveyer
belts isn’t quite up to standard either.
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A: Isn’t it? Then we’ll try and do our best to improve it. Is there anything else
you want us to replace?

B: No, nothing but the engines and belts. The rest is just fine. I'm glad that you
are so easy to deal with in terms of testing. Thank you. See you soon.

A: It is our pleasure to assist such loyal clients. Good-bye.

23. Reproduce the dialogue with your partner.

TEXT C. GENERAL CHARACTERISTICS OF AGRICULTURAL
MECHANIZATION IN SOME FOREIGN COUNTRIES

24. Read and translate the following text:

The efficiency of  farm  production is one of the economic
problems associated with agriculture that many countries still face nowadays. Some
other economic problems are intensification and specialization of agricultural
production, labour productivity, farm planning and management, prices for farm
products, their marketing and others. Simple logic makes it evident that the first three
issues are closely connected with farm mechanization and automation of agricultural
operations.

In Canada and in many of the Eastern and the extreme Western states of the
USA conditions are not unlike those in Great Britain, but the prairie farms are
entirely different and represent - with the adjacent “Great Planes” area - one of the
most extreme examples of mechanization that can be found in the world. Here, as in
some Southern Russia’s steppe lands, the simple alternation of cereal cropping and
fallow leads to a very inexpensive form of mechanization. This
factor, supplemented by adequate farm human resources and up-to-date
agricultural know-how, makes farming production costs reasonably low and, thus,
agricultural production becomes more profitable.

New Zealand farms contrive to achieve a high output per man by making the
best use of their pasture and climate, and generally providing each worker with as
much equipment as he can handle for doing time-consuming chores such as milking.
There is only one worker to about 155 acres (60 ha) of farm land. Extensive use is
made of advanced techniques, e.g. aerial top-dressing, in order to improve the
production from areas that are difficult or impossible to deal with by tractor power.
This work, as with aerial top dressing and straying in the US, is carried
out by contract services. The further mechanization progresses into such specialized
fields, the more impossible it became for family farmers to carry out the work with
machinery of their own.

Several of the countries of Eastern Europe and the USA are of particular interest
from the viewpoint of mechanization, on account of their efforts which have been
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undertaken to employ nationally planned policies, through a system of very spacious
state, business-owned and/or private farms. Such policies clearly permit rapid
introduction of large-scale high-power machinery, and that directly leads to
agriculture’s intensification and labour productivity.

Further increase in animal productivity is achieved both by the introduction of
new machinery and by wider automation of various processes on livestock farms in
the industrialized countries. Many farms are using now automatic waterers which
provide water to livestock at all times; at the press of the button,
silage unloaders remove the food stuffs from the silo and drop it into the conveyer
that carries the silage to the feed troughs.

One of the basic principle obstacles to economic agricultural mechanization in
many countries is particularly small size of farms. Though this is a quite serious
problem in Britain, the situation in many countries of Western Europe is far worse, a
high proportion of the farm being too small to provide a reasonable income for
the occupiers in modern conditions. This is also one of the major problems in many
other parts of the world, especially in parts of Africa and Asia, where farmers are also
left face to face with the lack of skilled personnel and undeveloped techniques.

25. Fill in the table using the information from the text:

Region Favorable Factors Adverse Factors

26. Fill-in the gaps in the sentences given below with the prepositions ‘with’
(3), ‘for’ (2), ‘in’, ‘at’ (3), ‘of’ (5), ‘to’ (2), ‘past’:

1. I work ... Kinze Manufacturers. A lot ... foreign firms are interested ... doing
business ... us. We have made some contacts ... diesel engines ... a new model
lately. Our engines are ... great demand nowadays, and we sell them ... high prices.

2. The other day Mr. Rays ... Case International. came ... London to have the
negotiations ... us. He phoned our secretary and made an appointment ... us ... the

next day.
3. John Deere’s agent arrived to see us ... half ... eleven this morning. We ...
discussed a lot ... different questions. Our terms ... payment and delivery were

acceptable ... him.

27. Answer the following questions:

1. What are the economic problems that can be solved by using complex
mechanization and automation of agricultural processes?

2. How are the work on fertilizing crops carried out in areas that are difficult to
access for tractor equipment?
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3. What kind of farming method helps to reduce the cost of mechanization of
farms located on the prairies of Canada?

4. What is one of the most important obstacles to the process of mechanization
of agriculture?

5. What is the population density in rural New Zealand?

6. Determine the importance of the state planning policy in the field of
agriculture for mechanization?

28. Translate the following text in written form without dictionary:

Agricultural mechanization dates from the early 1800s. Steel mould — board
ploughs were invented in 1837. George Washington took part in designing a grain
seeding machine. One of the first farm machines was a grain reaper.

Early field machines were powered quite well by animals. Animals were used to
produce stationary rotary power.

By 1850, steam power was introduced, and it remained an important powered
source for the next seventy — five years. Production of steam — powered machines
stopped in the 1920s.

Internal combustion engines were developed about 1900 and have become the
power source for mobile machinery.

Most of the internal combustion engine mechanisms were adapted from earlier
steam engines.

The early steam engines were furnished with belt power but had to be pulled
from place to place by horses or oxen. The next step in the evolution in farm power
was the conversion of the steam engine into a self — propelled traction engine.
Successful steam engines appeared in the 1850s. The development of track-type
agricultural tractors began about 1900.

Early attempts to develop gasoline tractors were stimulated by the need to
reduce the number of workers required to attend the steam tractors, both when
ploughing and when operating threshing machines. Early gasoline tractors resembled
steam tractors. The internal-combustion engine became important when Otto patented
his four — stroke cycle engine.
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V1. COMPONENT PARTS OF MACHINES

1. Learn the words:

accurate — TOYHbIN

ball bearing — mapuKoBbIi OITHUITHUK

beam — iy

bearing - moAMIUITHUK

bolt - 6onr

cam - KyJiak, KyJIadoK, SKCIICHTPHK

clutch - cuensienue

cylindrical pin - mumHIpUYeckwii mTUdT
conical pin- korn4eckuii WITUPT

device — ycTpoiicTBO

differential — muddepenmman

discharge — pa3psin

drilling — cBepienne

effort — ycuue

entirely — mosHOCTBIO

essentially — cymectBenHo

first-class lever — peraar nmepBoro poja

fluid power - runpaBiarueckas cucrema
friction — Tpenue

friction clutch - dpuxkumronnas mydra

fuel - TorBO

fulcrum — Touka omopsr

gearbox - kopoOka nepenayu

gradually — mocrenenno

inclined plane — HakTI0HHAS MIOCKOCTH
interchangeable — B3aumo3amMeHsieMbIit
intermittent motion — mpepsIBUCTOE ABIKEHHE
Key - kjIuH, IIMOHKA

left/right hand thread — neBasi/mpaBast pe3n0a
lever — peruar

machine-tools - craaku

NOSe - mepeaHss YacTh MaIuHBI

nut - raiika

overrunning clutch - mydTra cBoGoaHOTO X012
pin - mtudT, nanen, CTepKeHb, IIeika (Baja)
power take-off — shaft (p.t.0) — Bai orGopa mMorHOCTH
pulley — mkuB, GJIOK, POTHK
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rear wheel — 3agnee xoneco

rolling bearing — moamumHauK KaueHUS

safety clutch - mpenoxpanurenprnas mydra

SCIeW - BUHT, OOJT, IIypyT

shaft - Bax, oce, mmuHIEND

simple machine — npocreiimmii MexaHU3M

single pulley — mpocroii 6110k

sliding bearing - mogmmImTHUK CKOTBKEHUS

speed ration - oTHOIIIEHUE CKOPOCTEH, TIEPEIATOYHOC YHUCIIO
spring - npy»uHa

sprocket - 3Be3mouka, BeayIiee Koaeco (TyCeHHUIbI)
stationary motion - moCTOSHHOE ABHIKCHHE

surface - moBepxXHOCTH

supporting bearing - onopHbIi, HECYITHIA MO IIAITHUK
thread - pe3b0a, Hape3ka

to accomplish - BeIIOIHATE

to alter - usmensaTr(cs)

to bring about (brought, brought) - BeI3bIBaTh, OBITE IPUYHHOI
to convert - Bpamars

to fasten - 3akpenuTh, KpEMUTH, CKPETLIATH

to lubricate — cma3biBaTh

to move forward — nBuraTh Briepe

to revolve — Bparats

transmission system - TpaHCMHCCHOHHAs CHCTEMa
valve - xmanan

washer - maiiba

wedge — kiuH

wheel and axle — koneco u och

2. Learn to recognize international words. Give the Russian equivalents to
the following words without a dictionary. Then compare your variants with the
dictionary:

activity complex energy specialized
adaptation cone form standardized
application conveyor machine support
basic cylinder plank type

centre effectiveness revolution to combine
class element roller to modify

3. Match the equivalents:
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. to satisfy needs

. to give control over
. to harness the energy of
. to do work

. to exert force on

. to develop machines
. to reduce friction

. to drive by blows

. early people

10. in a complex way
11. machine age

12. the ratio between

O 00O NO Ol WD B

13. is allowed to move freely

14. a variety of
15. the edge of the wheel
16. an angle of the thin end

17. wrapped in a spiral around a

cylinder

18. the length of the incline divided by

the vertical rise

19. the ratio of the circumference of the

screw to the distance

4. Translate the sentences. Mind the degrees of the adjectives. Give the

initial forms of the adjectives:

1. The wedge is used to raise a heavy load over a short distance or to split a log.
2. The inclined plane makes it easier to slide a load upward than to lift it

directly.

3. Without machines, residents of our cities will find it more difficult to live in.

a. mpuJIaraTh CUIy K

b. pa3pabaTpiBaTh MaIIHMHbBI

C. 00y31aTh SHEPTHUIO

d. yMeHbIIaTh TpEHHE

€. BIOHSATH yJapamMu

f. mpouzBoUTE paboTy

g. YIOBJIETBOPSITH MOTPEOHOCTH
h. naBaTh KOHTPOJIb HaJI

I. 0001 KOJIECa

J. CJIOXKHBIM 00pa3zoM

K. yros ToHkoro Topua

|. MOXeT cBOOOIHO TBUTATHCS
M. BEK MalIuH

N. pazHooOpaszue

0. APEBHHE JIOAU

P. COOTHOILIICHUE MEXTY

g. OOEpHYTHIM MO cHHUpaTd BOKPYT

HIWINHAPA

. OTHOIICHUEC OKPYXKHOCTH BHHTA K

PacCCTOAHUIO

S. JJIMHA HAKJIOHA, MNOACJICHHAasd Ha

IJINMHY BCPTUKAJIBHOI'O noabeémMa

4. The wheel and axle can move a load farther than a lever can.

5. The effort is smaller than the load because it is at a greater distance from the

axle which is the fulcrum.

6. A thin wedge is more effective than a thick one.

7. The smaller the angle of an inclined plane, the less the force required to raise

a given load.

8. The longer the slope, the smaller the effort required. The amount of work,

however, is no less than if the load were lifted directly upward.
9. The lever is one of the earliest and the simplest machines.
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10. The wheel itself is regarded as one of the most important inventions of all

time.
5. a. Study the mathematical expressions and do the tasks below:
+ plus
— minus
X times or multiplied by
+ divided by
=equals or is
Examples: 6 +9=15 Six plus nine equals/is fifteen.
13-2=11 Thirteen minus two equals/is eleven.
5x6=30 Five times six equals/is thirty.
Five sixes equal/are thirty.
Five multiplied by six equals/is thirty.
18+3=6 Eighteen divided by three equals/is six.
b. Work through the examples. Read the examples minding the numerals:
05+7.2= 1,101 -0.01 = I1 x5= 143 - 13 =
86,041 + 402 = 983 -53 = 27 x 8= 61,875 +99 =

c. Translate the sentences. Mind the mathematical expressions:

1. The mechanical advantage will be four to one.

2. Distance equals time multiplied by velocity.

3. Work is force multiplied by distance.

4. Power is work divided by time.

5. Power is force multiplied by velocity.

6. Kinematic energy plus potential energy equals mechanical energy.

7. The mechanical advantage of an inclined plane is the length of the incline
divided by the vertical rise.

8. The mechanical advantage of a single pulley equals 1.

TEXT A. SIMPLE MACHINES

6. Read and translate the text:

Machine is a device that does work. Almost every activity in our daily life
depends in some way on machines.

People have constructed a wide variety of machines to satisfy their needs. Early
people made stone axes that served as weapons and tools. The machines that were
gradually developed gave people great control over their environment. To operate

these improved machines, people harnessed the energy of falling water and of such
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fuels as coal, oil, and the atom. Today, we use so many machines that the age we live
in is often called the machine age.

Most machines consist of a number of elements, such as gears and ball bearings
that work together in a complex way. But no matter how complex they are, all
machines are based in some way on six types of simple machines. These six types of
machines are the lever, the wheel and axle, the pulley, the inclined plane, the wedge,
and the screw.

Lever. There are three basic types of levers, depending on where the effort is
applied, on the position of the load, and on the position of the fulcrum. In a first-class
lever, such as a crossbar, the fulcrum is between the load and the applied force. In a
second-class lever, such as a wheelbarrow, the load lies between the fulcrum and the
applied force. In a third-class lever, the effort is applied between the load and the
fulcrum. For example, when a person lifts a ball in the palm of the hand, the load is
on the hand and the fulcrum is at the elbow. The forearm supplies the upward force
that lifts the ball.

Wheel and axle. The wheel and axle are essentially a modified lever, but it can
move a load farther than a lever can. In a windlass used to raise water from a well,
the rope that carries the load is wrapped around the axle of the wheel. The effort is
applied to a crank handle on the side of the wheel. The centre of the axle serves as a
fulcrum. The mechanical advantage of the windlass depends on the ratio between the
radius of the axle and the distance from the centre of the axle to the crank handle.

Sometimes teeth called cogs are placed around the edge of the wheel, as in the
sprocket of a bicycle or in a cogwheel.

The wheel-and-axle machine has important applications when it is used to
transport heavy goods by rolling rather than by sliding. The wheel itself is regarded
as one of the most important inventions of all time. It is widely used in all types of
machinery.

Pulley. A pulley is a wheel over which a rope or belt passes. It is a form of the
wheel and axle. The mechanical advantage of a single pulley equals 1, because the
downward force exerted on the rope equals the weight lifted by the other end of the
rope that passes over the pulley. The main advantage of the single pulley is that it
changes the direction of the force. For example, to lift a load, a person can
conveniently pull down the rope, using the weight of the body. When one pulley is
attached to a support and another is attached to the load and allowed to move freely, a
definite mechanical advantage is obtained.

Inclined plane. The inclined plane is such a simple device that it hardly looks
like a machine at all. The average person cannot raise a 100 kilogram box up 1 metre
into the rear of the truck. But by placing a 4 metre plank from the truck to the ground,
a person could raise the load easily. If there were no friction, the force required to
move the box would be exactly 25 kilograms. The mechanical advantage of an
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inclined plane is the length of the incline divided by the vertical rise. By adding
rollers, it is possible to make a roller conveyor that will reduce friction and have great
efficiency.

Wedge. The wedge is an adaptation of the inclined plane. It can be used to raise
a heavy load over a short distance or to split a log. The wedge is driven by blows
from a mallet or sledgehammer. The effectiveness of the wedge depends on an angle
of the thin end. The smaller the angle, the less the force required to raise a given load.

Screw. The screw is actually an inclined plane wrapped in a spiral around a
cylinder or a cone. The mechanical advantage of a screw is approximately the ratio of
the circumference of the screw to the distance the screw advances during each
revolution.

A jackscrew, such as those used to raise homes and other structures, combines
the usefulness of the screw and the lever. The lever is used to turn the screw. The
mechanical advantage of a jackscrew is quite high, and a small effort will raise a
heavy load.

By combining the principles of simple machines engineers develop new and
specialized machines. The parts for many of these machines are often standardized so
they can be used in a variety of machines that perform entirely different tasks.

. Continue the phrases:

. A pulley is...

. Almost every activity in our daily life depends in some way on...

. Machine is a device that...

. The centre of the axle serves as...

. The effectiveness of the wedge depends on...

. The machines that were gradually developed gave people...

. The mechanical advantage of a screw is...

. The six types of simple machines are...

9. The wedge is an adaptation of...

10. The wheel and axle is...

11. There are three basic types of levers, depending on...

12. To operate these improved machines, people harnessed the energy of...
13. Today, we use so many machines that the age we live in is often called...
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8. Insert the missing words:

1. ... is regarded as one of the most important inventions of all time.
2. ... 1s such a simple device that it hardly looks like a machine at all.
3. By ... engineers develop new and specialized machines.

4. Early people made ... that served as weapons and tools.
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5. In ..., such as a crossbar, the fulcrum is between the load and the applied
force.

6. In ..., such as a wheelbarrow, the load lies between the fulcrum and the
applied force.

7. 1In ..., the effort is applied between the load and the fulcrum.

8. Sometimes teeth called ... are placed around the edge of the wheel, as in the
sprocket of a bicycle or in a cogwheel.

9. The effort is applied to ... on the side of the wheel.

10. The mechanical advantage of an inclined plane is the length of the incline ...
the vertical rise.

11. The screw is actually ... wrapped in a spiral around a cylinder or a cone.

12. The wedge is driven by ... from a mallet or sledgehammer.

13. The wheel-and-axle machine has important applications when it is used to
... by rolling rather than by sliding.

. State whether the statements are true or false. Correct if necessary:
. A cogwheel is a wheel with teeth called cogs.
. All machines are based in some way on 6 types of simple machines.
. Coal, oil, and the atom are fuels.
. Early people made stone axles that served as weapons and tools.
. Sometimes teeth called cogs are placed around the edge of the wedge.
. The age we live in is often called the machine age.
. The effectiveness of the wedge depends on an angle of the thick end.
8. The inclined plane can be used to raise a heavy load over a short distance or
to split a log.
9. The mechanical advantage of a jackscrew is quite low.
10. The screw is widely used in all types of machinery.
11. The wheel and axle is essentially a modified inclined plane.
12. There are three basic types of levers, depending on where the effort is
applied, on the position of the load, and on the position of the fulcrum.
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10. Answer the questions:

1. Is the machine a device that does work?

2. The time we live in is often called the age of machines, isn’t it?

3. Did people start to construct machines in early times?

4. How many simple machines are there? What are they? Which of them are
adaptations of the lever? Of the inclined plane?

5. What types of the lever do you know? What are they? How do they work?

6. The wheel itself isn’t regarded as one of the most important inventions of all
time, is it?
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7. What is the main advantage of the single pulley?

8. How is the mechanical advantage of the inclined plane counted?
9. Where can the wedge be used?

10. Where do engineers apply the principles of simple machines?

11. Complete the text using the words from the list below:

(@) less plane (d) lifting (9) heavy
(b) pushing (e) device (h) inclined
(c) load (f) small (1) simple machines

The (1) ... 1sa(2) ... used to raise a (3) ... load with relatively (4) ... force. For
example, (5) ... a load up a ramp onto a platform requires (6) ... effort than (7) ... the

load onto the platform, because the (8) ... travels farther. The inclined plane is one of
the six (9) ... .

12. Complete the text translating the words in brackets:

In (1) ... (mexanm3mebl) that transmit only mechanical (2) ... (3ueprus), the (3)
... (ornomenue) of the (4) ... (cmma) exerted by the machine to the force applied to
the machine is known as (5) ... (BpurpbIi B cuJjie). This can be demonstrated with
a (6) ... (mepexaaamua), which is a type of (7) ... (ppruar). When one end of the
crossbar is directly under the weight, a part of the crossbar must rest on a (8) ...
(omopa) called (9) ... (rouka omopsi). (10) ... (Uem 6sm:ke) the fulcrum is to the
load, (11) ... (rem menbmmii) the effort required to (12) ... (momusits) the load by
pushing down the handle of the crossbar, and (13) ... (Tem 6oabmie) the mechanical
advantage of the crossbar. For example, if the (14) ... (rpy3) is 200 kilograms, and
the distance from the load to the fulcrum is one fourth of the distance from the handle
to the fulcrum, it will take 50 kilograms of (15) ... (ycmame) to raise the load.
Therefore, the mechanical advantage will be four to one. But the distance the load
will be moved will be only one fourth of the distance through which the effort (16) ...
(mpuaaraercs).

13. Match the words with their definitions:
(a) inclined plane (c) lever (e) wedge
(b) pulley (d) screw (f) wheel and axle

1. A simple machine for raising loads that consists of a plane surface that makes
an acute angle with the horizontal; a ramp.

2. A simple machine of the inclined-plane type that consists of a spirally
grooved cylinder or a cone.

3. A simple machine shaped like a V that can be pushed between two things to

separate them.
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4. A simple machine that consists of a wheel attached to an axle that rotate
together and force is transferred from one to the other.

5. A simple machine that consists of a wheel with a groove in which a rope can
run to change the direction or point of application of a force applied to the rope.

6. A simple machine that gives a mechanical advantage when given a fulcrum.

14. Match the synonyms:
1. apply; 2. great; 3. ramp; 4. efficiency; 5. do; 6. early
a. perform; b. effectiveness; c. large; d. exert; e. inclined plane; f. ancient

15. Match the antonyms:
1. complex; 2. push; 3. upward; 4. thin; 5. low; 6. small; 7. short
a. thick; b. simple; c. high; d. great; e. pull; f. downward; g. long

16. Translate the following words into Russian paying attention to the
underlined words that can be verbs, nouns, adjectives or adverbs without
changing their form and adding suffixes:

1. early morning; early people; | got up early yesterday.

2. machine age; the Middle Ages; What is your age?

3. a massive support; to support a wall; to support the idea.

4. a wide spiral; a spiral plane; the road spirals around the mountain.

17. What do the following mean?
Example: km = kilometre/ kilometer

km kw cm yd
kg ft L \/
°C ml Ib g
°F min km/h mm

18. Translate the text in a written form without dictionary:

The lever is one of the earliest and the simplest machines. Its advantage lies in
the short distance between the fulcrum and load, and in the long distance between the
fulcrum and the point where the effort is applied.

The wheel and axle has a rope attached to the axle to lift the load. The crank
handle is the point where effort is applied. The effort is smaller than the load because
it is at a greater distance from the axle which is the fulcrum.

The pulley consists of a grooved wheel over which a rope is passed. It is used to
change the direction of the effort applied to the rope. A block and tackle use two or

more pulleys to reduce the effort needed to lift a load.
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The inclined plane makes it easier to slide a load upward than to lift it directly.
The longer the slope, the smaller the effort required. The amount of work, however,
IS no less than if the load were lifted directly upward.

The wedge, when struck with a mallet or sledgehammer, exerts a large force on
its sides. A thin wedge is more effective than a thick one. The mechanical advantage
of the wedge is of great importance.

The screw is a spiral inclined plane. The jackscrew is a combination of the lever
and the screw. It can lift a heavy load with relatively small effort. Therefore, it has a
very high mechanical advantage for practical purposes.

19. a. Fill in the table:

(a) boiler (e) robot (i) watermill (m) stacker
(b) compass () spectacles (j) abacus (n) needle
(c) crane (g) wedge (k) lever (o) hoe
(d) hydraulic jack (h) wind turbine (I) dragline
Simple machines Tools Heavy machine Self-propelled
tools machines

b. Work in pairs. What are the 10 most important tools in the history of
mankind? Make a list in order of importance. Explain your choice. Give reasons
for your group’s choice.

Note: the tools must be hand-held or easily portable. Do not include simple
machines (such as levers or pulleys), heavy machine tools (like hydraulic jacks) or
complex, self-propelled machines (such as cars, windmills or computers).

TEXT B. COMPONENT PARTS OF MACHINES

20. Guess the meaning of the following international words:

Construction, diameter, type, bolt, rotation, cylindrical, operation, machine,
component, position, contact, differential, transmission, system, friction, reduction,
hydraulic, method, motor, tractor.

21. Give the Russian equivalents for the following English words:

According to, the construction of farm machinery, in connection with, beneath,
intermittent motion, to remain stationary, to hold in position, fixed bearing surface,
rolling contact, to change force into work, moving parts, a power source, working
parts, a speed reduction, rear wheel, speed ration, fluid power, useful life, to move

forward, a power-take-off shaft, farm machinery, taper pin, farm equipment, ball
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bearing, roller bearing, transmission system, friction clutch, speed ration, fluid power,
speed reduction, machine part, safety clutch, a great variety, several means, conical
pins, an essential part, intermittent motion, a hydraulic system, useful life.

22. Translate the following combinations of words:

1. Component part, a component part of a machine, to use this component part
of a machine;

2. Many screws, many screws of the farm equipment;

3. Sprockets of this machine, to fasten sprockets to this machine;

4. Shafts, different shafts, to fasten pulleys to different shafts;

5. Springs, springs for this machine.

23. translate the sentences into Russian, paying attention to the highlighted
words:

1. Screws threads may be left-hand. He threads the film into the camera.

2. Pins are subdivided into taper or cylindrical. She pins these parts together.

3. Spring is coming. Spring plays an important part in the operation of
agricultural machinery.

4. He has a long nose. The nose comes around to the cam.

5. Bearings hold parts in position. He is bearing an arm.

6) It produces power by burning fuel. The house is burning.

24. Match the word on the left A with its definitions on the right B:

A B

1. Power a) to begin something

2. Speed b) to support something

3. Tractor c) a measure of the time in which something moves or happens

4. Bearing d) a motor vehicle for pulling farm machinery or other heavy
loads

5. Engine e) a device for preventing friction in a machine

6. Wheel f) mechanical or electrical energy

7. To start g) a machine that provides power

8. Roller h) a round device that turns on a shaft that passes through its
centre

9. To hold 1) a cylinder for rolling over things or on which something is
wound

25. Read and translate the text:

Component Parts of Machines
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The great variety of bolts is used in the construction of farm machinery. Most
bolts are classified according to length, diameter and type of thread. Many types of
nuts are used on farm machinery. Many types of screws are also used in the
construction of farm machinery. Screws threads are made right-hand and left-hand.

Different kinds of washers are used in connection with bolts in farm machinery.
They may be used on the end either beneath the head of the bolt or beneath the nut.

There are several means to fasten sprockets and pulleys to rotating shafts. Keys
are commonly used to fasten pulleys and sprockets to shafts. Pins are also needed.
Pins can be divided into cylindrical pins and conical or taper pins. Springs play an
important part in the operation of farm machinery. A cam is an essential part of farm
equipment. A cam produces intermittent motion. Anything resting against the cam
will be moved only when the nose comes around to it; otherwise it remains
stationary. Thus, machine parts are held together by different components.

Bearings in farm equipment are required to hold parts in position. Bearing are
divided into sliding and rolling. In sliding bearing, the revolving shaft is in direct
contact with a fixed bearing surface. Rolling bearings have balls or rollers placed
between the shafts and supporting bearing. Bearing with rolling contact may be
divided into ball bearings and roller bearings.

A machine is a device that uses force to accomplish something. More
technically it is a device that transmits and changes force or motion into work. A
machine must have moving parts. An engine produces power by burning air and fuel.

Clutch, gearbox and differential are the necessary components in the
transmission system. A clutch is a device between a power source and a machine or
between the working parts in a machine. In the operation off arm equipment, clutches
permit the starting of the engine with the machine disconnected. Friction clutches,
safety clutches, overrunning clutches are in use. Gearbox brings about a speed
reduction between the engine and rear wheels. The speed ratio can be altered by the
gearbox. The differential unit permits one wheel to rotate faster than the other when
the machine turns.

A hydraulic system is a method of transmitting power from the power source to
the machine or component being operated. It contains many parts: the pump that
converts the power from the engine to fluid power, the cylinder or motor that
converts the fluid power to the motion and action that are being performed, valves,
filter which determines the useful life of other parts in the system. In operation of
many farm machines, tractor is used to move the machine forward. The power is
transmitted from tractor to machine by means of a power take-off shaft.

26. Complete these definitions:
1. A tractor is a machine...
2. A component partisa ...
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3. Diameteris a ...

4. Farm machinery is ...

5. Air is a substance ...

6. Fuel is...

7. To operate a machine is to ...

27. Define whether the following statements are true or false. Correct the
false ones.

1. Differential is one of the components of the transmission system.

2. Bolts may be classified according to length and width.

3. Bolts are used in connection with many kinds of washers.

4. Sprockets are fastened by several means.

5. In sliding bearing the revolving shaft is not in direct contact with a fixed
bearing surface.

6. The power in the tractor is transmitted to a machine by a power-takeoff.

7. Tractor is used in operation of many machines.

8. Keys are used to fasten bearings.

9. An engine produces power by burning air.

10. Bearing with sliding contact may be divided into ball and roller bearing.

28. Find in the text the sentences that mean the same as:

. IMeeTcst HeCKOJIBKO CITOCOO0B KPETUIEHUS 3BE3/10UEK.

. OH 103BOJISIET OJTHOMY KOJIECY BpalllaThCs ObICTPEE, YEM IPYTOMY.

. TpakTop ucnonab3yercs A NPUBEACHUS B IBUKEHUE PA3JIMYHBIX MAIIHH.
. Pe3p0a MokeT ObITh TPaBOCTOPOHHSIS U JIEBOCTOPOHHSS.

. M'mapaBandeckas cucteMa BKIIOYaeT MHOXKECTBO YacTeH.

. [[Tait0b1 NCTIONB3YIOTCS C OOJITAMH.

. [Ipy>xrHBI OMOTAIOT B yIIPABJICHUU MAILIUHOM.

. OHM KpenT 3B€370YKH K Baly.

. OTHOIIIEHHE CKOPOCTEN U3MeHsieTcs Oaroiaps Kopooke nepeay.
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29. For questions 1-5, choose the answers (A, B, C) which you think fits
best:

1. Where is power produced?

a. in the engine b. in the gearbox c. in the clutch

2. What is used in operation of many machines?

a. component parts of machines b. tractor c. differential

3. How many ways to fasten sprockets to rotating shafts are there?

a. some b. only one C. no one

4. Why are different parts of machines held together?
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a. due to different components b. due to the farm equipment c. due to the engine
5. How can the speed be altered?

a. by clutch b. by gearbox c. by fluid power

6. What must a machine have to move?

a. moving parts b. tractor C. a component

30. Fill in the gaps with the suitable words from the box:

transmission system, filter balls, motion, wheel, fuel,
the component parts, bearings

1. The second unit in the... is the gear box.

2. When a tractor turns the left ... must rotate faster.

3. ... are placed between the shaft.

4. A machine changes ... into work.

5. ...may be divided into two main classes.

6. When designing ... of farm equipment must be taken into consideration.
7. Energy is produced by burning ... within the engine.

8. ...determines the useful life of many parts in the hydraulic system.

31. Put the sentences into the right order. Mind the contest of the text:
1. Clutch, gearbox and differential are the main components of the transmission

system.

. The machine parts are held together by different components.

. Screws are used in the farm machines.

. The differential permits one wheel to rotate faster than the other.

. Rolling bearings have rollers.

. A power-take-off transmits the power from the tractor to machine.

. Pulleys and sprockets are fastened to shafts.

. Intermittent motion is produced by a cam.

. The useful life of the machine parts is determined due to a filter.

10. There are moving parts in a machine.
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32. Provide the answers to the following questions:
. What component parts are used in the construction of farm machinery?
. How are most bolts classified?
. Where are washers used?
. What is the function of keys?
. What component plays an important part in the operation of farm machinery?
. What is the function of a cam?
. Where are bearings required?
. What types of bearings do you know?
82

O NO Ol WDN K



9. What is the difference between sliding bearings and rolling bearings?
10. How is the power produced?

11. What is a transmission system? What is it used for?

12. What are the main components of a transmission system?

13. What types of clutches do you know?

14. What method is called a hydraulic system?

15. What parts does it contain?

16. How is the power transmitted to a machine?

TEXT C. MACHINE-TOOLS

33. Read and translate the text:

Machine-tools are used to shape metals and other materials. The material to be
shaped is called the workpiece. Most machine-tools are now electrically driven.
Machine-tools with electrical drive are faster and more accurate than hand tools: they
were an important element in the development of mass-production processes, as they
allowed individual parts to be made in large numbers so as to be interchangeable.

All machine-tools have facilities for holding both the workpiece and the tool,
and for accurately controlling the movement of the cutting tool relative to the
workpiece. Most machining operations generate large amounts of heat, and use
cooling fluids (usually a mixture of water and oils) for cooling and lubrication.

Machine-tools usually work materials mechanically but other machining
methods have been developed lately. They include chemical machining, spark
erosion to machine very hard materials to any shape by means of a continuous high-
voltage spark (discharge) between an electrode and a workpiece. Other machining
methods include drilling using ultrasound, and cutting by means of a laser beam.
Numerical control of machine-tools and flexible manufacturing systems have made it
possible for complete systems of machine-tools to be used flexibly for the
manufacture of a range of products.

34. Make the summary of the text using following phrases:
1. The text explains ...

2. The main function of machine-tools is ...

3. At present most machine-tools are ...

4. That’s why they are ...

5. Besides, all machine-tools have ...

6. Finally, machine-tools usually work ...

7. To sum itup, ....

35. State the part of the speech of the following words:
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Native, material, impurity, undesirable, distribute, involve, absorption, apply,
mix, metallurgy, vary, markedly, cutting, internal, permanently.

36. Insert somewhere, anywhere, nowhere or everywhere:

1. I can’t find my book ... I have looked all over the house.

2. Johnny lives ... near Chicago.

3. It so happened that he had ... to go to. So last summer he stayed at home in
his beloved city for his holidays.

4. Do you live ... near them?

5.Isit ... in Russia? — Yes, it’s ... in Russia.

6. Where are you going? — I am not going ... .

7. | put my dictionary ... yesterday and now I can’t find it ... . — Of course, that
is because you live your books ... .

8. You must go ... next summer.

9. Did you go ... on Sunday?

10. Today is a holiday. The streets are full of people. There are flags, banners
and flowers ... .

37. Learn the following word combinations for connected reading:
drilling machine — cBepiubHBII cTaHOK

sensitive drilling machine — cBepIIbHBIN CTAHOK MOBBIICHHON TOYHOCTH
upright drilling machine — BepTuKaIbHO-CBEPIMIIBHBIN CTAHOK

radial drilling machine — paguaibHO-CBEPIMIBHBINA CTAHOK
multi-spindle machine — MHOTOIIIMHIEIBHBINA CTAHOK

milling machine — ¢pe3epHbIii cTanok

bench lathe — BepcTanbHbIl cTaHOK

chucking lathe — naTpoHHBIN TOKapHBIH CTAHOK

screw machine — BUHTOPE3HbBIH CTAHOK

boring mill — pactounsIit cTaHOK

crankshaft lathe — konen4yaroBaIbHBIN CTAaHOK

wheel lathe — koiecoTokapHbIi cTaHOK

engine lathe — TokapHO-BUHTOPE3HBIH CTAHOK

38. Read and translate the text:

The machine-tool is the principal manufacturing equipment in a machine shop.
It is essential in the manufacture of every product from a giant turbine to minute
jewels for aircraft instruments.

One of the simplest tools is the ordinary drilling machine. It consists of a spindle
which imparts rotary motion to the drilling tool, mechanism for feeding the tool into
the work, a table on which the work rests, and a frame.
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The drilling machines or drill presses are grouped into the following four
classes: sensitive, upright, radial and multi-spindle machines.

A milling machine is a machine-tool that removes metal as the work is fed
against a rotating cutter.

The lathe is a machine-tool which can perform a wide variety of operations. It is
primarily used for turning and boring operations. In addition, the lathe can be used
for drilling, reaming, tapping and, by employing suitable adapters, operations of
milling and grinding may be carried out without difficulty.

The lathe is the oldest machine-tool, but it is still widely used.

There are many types of lathes that differ in their size, design, method of drive,
arrangement of gears and purpose.

According to the character of work performed, the design and construction
lathes are divided into the following types: bench lathes, chucking lathes and
automatic lathes. There are also screw machines, boring mills, crankshaft lathes,
wheel lathes, etc.

39. Find in the text English equivalents for the following word
combinations:

Paznmuuatorcss mo pasmepy; omnepanuu (¢pe3epoBaHus M IUIMQPOBAHUS;
paCIOJIOKCHUEC HICCTCPCH, IMIUPOKO HMCIIOJB3YCTCA, YAAACT MCTAJUI; AJIA IIOJa4u
MHCTPYMEHTA; TUTaHTCKas TypOrHa; MPUAAET BpallaTEeIbHOE JBUKEHUE.

40. Answer the questions to the text:

1. What is the machine-tool?

2. Where are machine-tools used?

3. What parts does the ordinary drilling machine consist of?
4. What types of drilling machines do you know?

5. What machine-tool removes metal with a rotating cutter?
6. What operations can the lathe be used for?

7. What are the main types of lathes?

8. What do many types of lathes differ in?

41. Complete the sentences choosing appropriate variants from the box:

their size, design, method of drive, arrangement of gears and purpose; the
oldest machine-tool; removes metal; drilling, reaming, tapping; sensitive,
upright, radial and multi-spindle machines; the lathe; drilling machine
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1. ... consists of a spindle which imparts rotary motion to the drilling tool,
mechanism for feeding the tool into the work, a table on which the work rests, and a
frame.

2. The milling machine is a machine-tool that ... as the work is fed against a
rotating cutter.

3. ... is used for turning and boring operations.

4. The lathe is still widely used in spite of it is ... .

5. Lathes differin ... .

6. The lathe can be used for ... .

7. The drilling machines are divided into four classes ... .

42. Translate into English:

1. CraHok — He0OX0AUMOE B MIPOU3BOACTBE 00OPYTOBAHUE.

2. CBepJUIbHBIN CTAHOK — MPOCTEUIINNA CTAHOK.

3. CBepiubHBIA CTAHOK COCTOMT W3 IINUHJAEHSA, MEXaHW3Ma II0 [0Jaye
WHCTPYMEHTA K JIETaJH, CTOJa U PaMBbl.

4. JleTanb J€XKUT HA CTOJIE.

5. CBepno BpamaeTcs Mpu MOMOIIY IIITHHACIIS.

6. @pe3epHblil CTAaHOK yJaJIIeT METaILI C IeTaJId C TIOMOIIbIO (Ppe3bl.

7. TOKapHBIN CTAaHOK HCHOJIB3YETCS JJIsI CBEPJICHUS, PA3BEPTHIBAHUSA U HAPE3KU
Pe3b0bl METYUKOM.

8. ®pesepoBanue U NUIMGPOBAHUE MPOXOAAT 0€3 0COOBIX TPYIHOCTEH.

43. Read the following text. Put the words from the right side in
appropriate form if it is necessary:

Metal undergoes a number of processes before it is formed into
the required shape: casting, rolling, welding, piercing, trimming,
spinning, bending, drawing, etc.

The machines which perform all these kinds of works | to be
called machine-tools. The most common machine-tool found in
almost any workshop is the lathe. The main parts of it are: the
headstock, the chuck, the tailstock, the carriage.

The automatic lathe is a of the ordinary lathe. Its | perfect
tools are changed automatically. A worker skilled in the use of a
lathe is called a : to turn

There are many other machine-tools that work on plane
surfaces, for example, milling machines, planning and shaping

machines. holes are drilled by a drilling machine or bored | circle
by a boring machine or a boring mill. Thread milling machines are
used in the of different machine elements. Gear | to produce
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cutting machines include gear milling machines. All these machines
use cutting tools made of high-speed steel.

There are three types of lathes produced by our machine tool
works: heavy, medium and light types. The type
of a lathe depends upon the size of diameter of workpieces.

The most convenient and efficient machine is the model
combination lathe for turning, milling, drilling, grinding, slotting,
and tool-sharpening jobs. It can be used both in and
mobile repair shops, on ships, etc.

Majority of drilling machines are equipped with mechanisms,
permitting not only drilling, countersinking and reaming, but also
cutting female threads with the of taps.

Both universal and special-purpose type radial drills are built
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VII. THE TYPES OF ENGINES

1. Learn the words:

admission — mocTyIuieHue, TOCTYII, BXOJ
boiler — xoren

camshaft — pacripeaBai

charge — 3apsn

combustion chamber — kamepa cropanus
crankshaft — konenBan

exhaust valve — BeImycKkHO# KJiamaH
explosive powder — B3pbIBUATHIN TTOPOIIOK
flywheel — maxoBuk

force — cuna

fuel — ToruBO

furnace — neun, Tonka

gallon — rayuton — anri. (4,54 n); amep. (3,78 n)
hence — cienoBarenbHO

ingenuity — n300peTaTeIbHOCTh

inlet valve — BryckHoO# Ki1amaH

internal combustion — BHyTpeHHee cropanue
intrinsic — mpucymuii, BCTpOCHHBIH

pipe — TpyOa

piston — mopiieHb

poOWer — sHeprus

pressure — naBjcHUe

quality fuel — xauecTBeHHOE TOIIUBO
resistant — npo4HsbIii, CTONKUIt

revolution — o6opoTt, moBopoT

SCrew — BUHT
Secure — yKperuisTh, IPUKPEIIATh
shaft — Ban

SOuUrce — UCTOYHHUK

spark plug — uckpa cBeun

spray — OpbI3ry, cTpys

steam — nap

stroke — xox

succession — mocJieI0BaTeIbHOCTh

to achieve — nocturars, 10OUBATHCS, OCYIIIECTBUTD
to be referred to as — umeHoOBaTHCA, HA3BIBATHCS

to cause — 3acTaBIATh, BBI3BIBATH, IPUUUHSATH
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to comprise — BkJIOUaTh, 3aKIOYATH B ceOe
to extinguish — moTymmMTh, MIOTaCUTh

to ignite — BoCIIaMEHSTh, 3a)KUTaTh

to inject — BIpbICKUBATH

to melt — maBuTH

to obtain — mony4ars, mpuobperaTh

to succeed — ciienoBaTh 3a 4eM-THOO

valve — knaman

wheel — koneco

wind-powered engines — BeTpsiHbIe ABUTATEIIH
wooden blades — nepeBsiHHBIC J1€3BUS

TEXT A. ASHORT HISTORY OF ENGINES

2. Read and translate the text:

Do you know what the first engine was like? It was called the “water wheel”.
This was an ordinary wheel with blades fixed to it, and the current of a river turned it.
These first engines were used for irrigating fields.

Then a wind-powered engine was invented. This was a wheel, but a very small
one. Long wide wooden blades were attached to it. The new engine was driven by the
wind. Some of this one can still be seen in the country.

Both of these, the water- and wind-operated engines are very economical. They
do not need fuel in order to function. But they are dependent on the weather.

Many years passed and people invented a new engine, one operated by steam. In
a steam engine, there is a furnace and a boiler. The furnace is filled with wood or coal
and then lit. The fire heats the water in the boiler and when it boils, it turns into steam
which does some useful work.

The more coal is put in the furnace, the stronger the fire is burning. The more
steam there is, the faster a train or a boat is moving.

The steam engine drove all sorts of machines, for example, steam ships and
steam locomotives. Indeed, the very first aeroplane built by A.F. Mozhaisky also had
a steam engine. However, the steam engine had its disadvantages. It was too large
and heavy, and needed too much fuel.

The imperfections of the steam engine led to the design of a new type. It was
called the internal combustion engine, because its fuel ignites and burns inside the
engine itself and not in a furnace. It is smaller and lighter than a steam engine
because it does not have a boiler. It is also more powerful, as it uses better-quality
fuel: petrol or kerosene.

The internal combustion engine is now used in cars, diesel locomotives and
motor ships. But to enable aeroplanes to fly faster than the speed of sound another,
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more powerful engine was needed. Eventually, one was invented and it was given the
name “jet engine”. The gases in it reach the temperature of over a thousand degrees.
It is made of a very resistant metal so that it will not melt.

3. Look through the text and find definitions of:
- water wheel
- steam engine
- internal combustion engine
- jet engine

4, Find the English equivalents to the following words and word
combinations in the text:

N3o0perath, coBepiiaTh MOJIE3HYKO paldOTy, TPUBOAUTH B JICUCTBUE,
BOCILNIAMCHATBCA, I'OPCTh, IINIABUTLCA, IICUYb M KOTCII, H&pOBOfI ABHUTAaTCJIb, CJIIMIIIKOM
MHOI'O TOILNIMBA, OPOIICHHC HOHCP'I, HCCOBCPHICHCTBO, TOILNIMBO JIYYHICTO Ka4CCTBa,
CKOpPOCTb 3BYKa, PEAKTUBHBIN JBUTATENb.

. Complete the following sentences using the ideas from the text:
. The water wheel was an ordinary wheel with...

. The wind-operated engines are very...

. The steam engine drove...

. The imperfections of steam engines...

. The advantages of internal combustion engines are...

. The gases in jet engines reach...

. Water — and wind-operated engines are dependent...

~N N O B W DN — Ol

6. Explain the difference between an external and internal combustion
engine (2-3 sentences).

7. Translate the following sentences into English and answer them
according to the content of the text:
1. Yto npencraBisiu coO0i epBbie JBUTATEN?
. KakoBbI ObUTM TOCTOMHCTBA U HEJIOCTATKU MIEPBBIX JBUTATENICH?
. I3 yero cocTouT napoBoOii IBUTaTeIb?
. B uéM 3axmmouaeTcs npuHIMNI padOThl TAPOBOTO JBUTATENS?
. I'’ie ucnosib3yroT napoBOi IBUTATEIb?
. Uto Takoe “ABUTaTEIh BHYTPEHHETO CTOpaHUs’?
. B uém ero npeumyuiecTBa nepe mapoBbIMU JIBUTATEIISIMU ?
. I'me ucnonp3yroTcs ABUTATENN BHYTPEHHETO CTOPaHUs?

01 N D B~ W
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8. Find the pairs of words with an opposite meaning:

. external
. melt

. fill

. lighter

. wide

. ignite

. long

. more

O NOoO Ok WwN Bk

A B
a. heavier
b. less
c. shot
d. extinguish
e. freeze
f. internal
g. empty
h. narrow

9. Define which of the words in each line is the odd word:

a. disadvantage  imperfection fault drawback

b. external extended internal exterior

c. achieve reach attain cause

d. inner inside outside intrinsic

e. still but however nevertheless
f. stick fix fasten attach

g. work function serve operate

10. a) Match the words in column A with their definitions in column B:

A B

1. current a. fix or join to smth else

2. irrigate b. make smth or someone move

3. inventor | c. the gas or vapour that comes from boiling water, used to drive
machinery

4. attach d. supply land with water so that crops can grow

5. drive e. smth. that is burnt to produce heat or power

6. fuel f. a hard-black mineral substance used for burning to supply
heat

7. furnace g. make or become liquid by heating

8. coal h. water or air etc. moving in one direction

9. steam I. be the first person to make or think of a particular thing

10. melt J. a device in which great heat can be produced

b) Choose any 5 words and use them in sentences of your own.

11. Match the beginnings and the endings of the sentences in A and B:

A B
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1. The first engine was... a)... used in cars, diesel locomotives
and motor ships.

2. The internal combustion engine is ... | b)... dependent on weather.

3. The wind-operated engine was ... ¢)... a steam engine.

4. The very first aeroplane built by | d)... the design of a new type.

Mozhaisky also had ...

5. The imperfections of the steam |e)... ignites and burns inside the

engine led to ... engine itself.

6. In the internal combustion engines | f)... an ordinary wheel with blades

fuel ... fixed to it.

12. Translate the following text in written form without dictionary:

Engine is a machine that converts energy into power or motion. This word was
taken from old French engin, from Latin ingenium which means “talent, device”. The
original sense was “ingenuity, cunning”, hence “the product of ingenuity, a plot or
snare”, also “tool, weapon” whence a machine, used later on combinations such as
steam engine, internal combustion engine.

The history of invention of engines was long. In 1678, Abbe Jean de Haute —
feuille proposed to use an explosive powder to obtain power. He was the first man to
design an engine using heat as a motive force. Christian Huyghens was the first man
to construct an engine having a cylinder and a piston. Later on, a great number of
engines were constructed but they were not successful. Only in 1876 N. A. Otto
patented the first successful engine operating on four stroke cycle principle. Two
years later D. Clerk invented two — stroke — cycle engine, producing one power
stroke for every revolution instead of for every two revolutions.

Another invention was the work of R. Diesel. He proposed to utilize the heat
produced by high compression for igniting the fuel charge in the cylinder.

13. Use the prepositions in the box to complete the sentences in the passage.
Translate the passage with the help of a dictionary in writing:

in for of from inside at into
per with without toward

Nowadays there are many types 1) engines 2) __use 3)___various purposes.
These engine types have one thing 4)  common. The energy is derived 5)  a
chemical reaction, which takes in for of from inside at into per with without toward
place 6)  the engine itself. Therefore, all the engines 7) _ present used 8)
aircraft can be classed as internal combustion engines. In general, internal
combustion engines may be divided 9)  piston and jet engines.
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The conventional piston engines are not suitable 10)  speeds in excess of 500
miles 11)  hour, because of propeller limitations. It was necessary to develop
power plants 12)  propellers in order to drive airplanes 13)  sonic and
supersonic speeds.

The modern trend 14)  aircraft power plants is 15)  jet propulsion
primarily because 16)  the increased speeds and great heights possible 17)  jet
engines.

14. Insert the verb “to be” in the proper form:

. The new field of electronics ... very promising.

. Gamma rays ... invisible electromagnetic waves.

. Electrons ... extremely light.

. This device ... made twenty years ago in the USSR.

. Yuri Gagarin ... the first to penetrate into cosmic space.
. The new types of engines ... more advanced.

. The characteristics of this unit ... bad.

. There ... no difference between these two designs.

. The compass needle points to the North. It's direction ... always the same.
10. ... there new instruments in your laboratory?

11. Mathematics ... of great importance for engineers.

12. This ... a square. All its angles ... right.

13. My friends ... engineers.

14. How ... she now? — She ... fine.

O 00 13 O D B W N —

15. Translate the sentences into English:

1. Anp0ept DUHIITENHH ObUT BETUKUM (PU3UKOM JIBA/ILATOTO BEKA.

2. OH ObUI OYEHb CTIOCOOHBIM Y 3aKOHYMJI IIKOJTY B 16 j1eT.

3. Mos mama — He yuutenbHuia. OHa — HHKEHED.

4. K koHIty 1969 roma BTopoii MpoTOTHI camMoJieTa ObLJI TOTOB K MCIIBITAHUSIM.

5. TeI celiyac O4eHb 3aHAT?

6. [ToueMy 3T MHCTPYKLIMH TaK Ba>KHBI?

7. CyllecTByeT HECKOJIbKO CIOCOOOB OOHApYKEHHs] HEHCIPABHOCTEH B
AIEKTPOHHBIX CXEMaX.

8. JlaBrieHue B KOHJeHCATOpe OYIET BBIIIE, YEM B UCTIapUTEE?

16. Choose the correct tense (Simple or Continuous):

1. The rocket (have) the highest speed possibilities.

2. If you (leave) school so soon, you (forget) what you have learned.

3. My friend always (tell) me the truth, but I see that she (tell) a lie now.

4. Tell me if you (finish) your article in May and when exactly you (finish) it.
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5. Note the direction in which the piston (move) at a given moment.
6. We (have) a conference tomorrow. You (be present)?
7. This copper became separated from the solution while the current (pass)

through it.

lab.

8. The scientist was making a very interesting experiment when they (enter) the

9. Tomorrow we (provide) you with all the necessary data.
10. I (not recognize) the man who (give) a talk.

17. Choose the correct tense (Simple or Perfect):

1. Electronics (undergo) more revolutionary steps than any other industry.

2. He looked at the girl and understood he (see) her somewhere before.

3. What you (do) last night?

4. He (graduate) from the university in 2017.

5. Margaret was late for work. Her friend (be) very surprised. She never (be) late

6. They (complete) their research by the beginning of the conference.
7. Three methods recently (use) by our team to overcome the problem.
8. By the time we (arrive) they (complete) their experiment.

9. He (forget) his French since he (leave) Paris.

10. We (get) a fax from Boston an hour ago, but we (not answer) it yet.

18. Choose the correct tense (Present Perfect or Present Perfect

Continuous):

1. They (investigate) the problem for two years.

2. The students (study) the property of metals for two days.

3. The astronomers (determine) the distance between the sun and the Earth.

4. Science (achieve) great success in space research.

5. We (enter) the age of thinking machines.

6. What (happen) to the fridge?

7. 1 know him well. I (know) him since our childhood.

8. Ann (fail) her exam three times because she is so bad at doing sums. But she

(practice) for a week now, | hope she will pass it in the end.

Zed.

19. Translate from Russian into English:

1. TeI caenan o4eHb MHOTO OIMOOK B CBOEH MpeablayIeii padore?

2. B aroii 6ubnmoTeke Mano (ppaHIy3CKUX KHUT.

3. Bl korga-nmn6o yietaau Ha camonere? — HeT, s1 00rOCh JIETATh.

4. CeromHs s HE BBIXOJIWJI U3 JOMA, IMMOCKOJBKY HMJET JOXKIb U Y MEHS MHOTO
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5. OTH CTyAEHTBI IENAI0T YIPAKHEHUS WIH TIEPEBOAAT TEKCT?

6. B Oynyiiem rogy s mocTymaro B MarucTparypy.

7. 51 yxe roBOpHII UM 00 3TOM JiBa pasa.

8. 51 3akoHYMII pabOTy U TOIIET JIOMOM.

9. 3a nocneanee BpeMsi MO OpaT BBIYYHIJI MHOTO HOBBIX aHTJIMMCKUX CIIOB.

10. He 3BoHuTE MHE BeuepoM. A Oyny 3aHsTa.

11. S He Bugen ee ¢ Tex nop, kak yexai B MOCKkBy.

12. B 3TOM permone 4acto uayT JOKIH.

13. HakoHer Mbl MOJYyYUIIM HOBOE 00OpYZOBaHUE K KOHILY Mecsiiia. Mbl sKJiaimu
€ro YK€ HECKOJIBKO HE/IEIIb.

14. 5 Bce eme Oyny paboTaTh, KOT/Ia ThI IPUEICIIT.

15. K 1ByM yacaM MblI YK€ IPOBEJIEM HCIIBITAHUE.

16. OHu o0cy:kaanu 3TOT BOIIPOC € ABYX JI0 TPEX YaCOB.

17. Mpbl yxe 3aBepuriii cOOpKy JBUTaTels, KOI/ia B LEX HpPUILIEN TIaBHBINA
WUHXKEHED.

18. MsI ucnionbszyem gaHubiii metof ¢ 1990 roaa.

19. Korpa skciepuMeHT 3aBEpIIAETCS, Mbl M3y4aeM IOJyYEHHBIE PE3YJIbTATHI.

20. Ham pykoBOAMTENb HUKOTAA HE oma3apiBaeT. OH OUEHb ITyHKTyaJleH

TEXT B. ENGINE CYCLE AND PRINCIPLES OF OPERATION

20. Read and translate the text:

A mechanical device or machine that converts heat and other forms of energy
such as wind, flowing water, and electricity into useful power is called an engine or a
motor. Since the fuel is ignited and burned inside the cylinder, the engine is called
internal combustion engine.

Four distinct types of internal combustion engines have been developed and are
being utilized. These are:

1. the rotary engine

2. the jet engine

3. the gas turbine engine

4. the reciprocating or piston-type engine.

Let us consider the last one.

Cycle of operations. Any piston-type internal-combustion engine is known as
the four-stroke-cycle type and the two-stroke-cycle type. A cycle consists of the
strokes taking place in each cylinder of an engine between two successive explosions
in that cylinder. These strokes are:

1. the intake of a combustible mixture

2. the compression of this mixture
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3. the ignition of the compressed mixture, and the expansion of the burned gases
producing the power

4. the exhaust of the products of combustion.

In the two-stroke-cycle engine, two strokes of the piston or one revolution of the
crankshaft is required to complete this cycle. In the four-stroke-cycle type, four
strokes of the piston or two complete revolutions of the crankshaft are needed, and
the four strokes are called intake, compression, power and exhaust. It must be kept in
mind that, in engines of more than one cylinder, this cycle of stokes must be carried
out in each of the cylinders.

Two-stroke-cycle operation. Two important characteristics of two-stroke-cycle
construction must be kept in mind:

1. that ports or openings in the cylinder walls at some distance below the head
serve as intake and exhaust valves

2. that the crank end of the engine cylinder is enclosed.

The piston in its upward motion has closed the ports e and h and is compressing
the charge. At the same time the crankcase through an opening d, to be compressed
on the next downward stroke of the piston and forced through a connecting passage f
into the combustion space when the intake port e is uncovered.

Near the end of the compression stroke the spark is produced and the
compressed charge is fired. The explosion and resulting expansion send the piston
downward on its power stroke, the two ports are uncovered. Considerable pressure
remains in the cylinder, thus forcing the burned gases out through the exhaust port h.
At the same time, the fresh mixture in the crankcase has been compressed on the
downward stroke and passes upward through the intake port to the combustion
chamber. The piston has now completed two strokes, and the crankshaft has made
one revolution, thus completing the cycle.
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Characteristics. Two-stroke-cycle engines have the following distinguishing
mechanical characteristics:

1. The crankcase is enclosed and must be as airtight as possible.

2. Ports or openings in the side of the cylinder, opened and closed by the piston,
take the place of valves.

3. No valve-operating mechanism of any kind is necessary.

4. The fuel mixture usually enters and passes through the crankcase on its way
to the cylinder.

Some of the important advantages of two-stroke-cycle engines are as follows:

1. They are lighter in weight per horsepower.

2. They are simpler in construction.

3. They have a greater frequency of working strokes.

Some disadvantages are as follows:

1. Their fuel mixture is controlled with difficulty.

2. They are inefficient in fuel consumption.

3. They do not operate satisfactorily under fluctuating loads.

They frequently give considerable troubles in starting and during operation
because complete exhaust of the burned gases is extremely difficult.

Some diesel engines utilize the two-stroke-cycle principle very successfully.
Since they use fuel injection rather than carburetion, certain disadvantages and
difficulties are not encountered.

Four-stroke-cycle operation. Figure shows the usual four-stroke-cycle
construction and operation. Valves located in the cylinder head are used instead of
ports. Starting with the piston at the top of the cylinder, it moves toward the bottom,
drawing in a fuel mixture through the open intake valve. Soon after the end of this
stroke, the intake valve closes and the mixture is compressed as the piston returns to
the head end of the cylinder. Near the end of the stroke, a spark is produced that
ignites the charge, causing an explosion, which, in turn, sends the piston on the power
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stroke. Near the end of this stroke the exhaust valve is opened, and the burned gases
are completely removed from the cylinder as the piston moves backward toward the
cylinder head. It is the exhaust stroke. The piston has now passed through four
complete strokes, the crankshaft has made two revolutions, and a cycle has been
completed.

The two-stroke-cycle single-cylinder engine has a power impulse for each
revolution of the crankshaft, and the four-stroke-cycle single-cylinder engine gives
one power impulse in two revolutions. This explains why heavy flywheels are
necessary on one-cylinder engines. These flywheels, owing to the inertia, carry the
piston through these so-called idle strokes in spite of the resistance offered by the
load and thus maintain uniformity of speed. A one-cylinder two-stroke-cycle engine
will not require a heavy flywheel as the four-stroke, because it fires twice as
frequently.

21. Answer the following questions:

1. Compare two- and four-stroke cycle engines as to simplicity of design,
efficiency, power, and general adaptability to various power applications.

2. What is the basic principle of operation of four-stroke-cycle and two-stroke
cycle engines?

3. Name the advantages and disadvantages of two-stroke-cycle engines.

4. Explain why a flywheel is necessary.

22. Choose the answer that matches each question:

1. Where do the strokes take place? two revolutions
2. What does a cycle consist of? in the cylinder
3. Where is the fuel mixture delivered? strokes

4. What are used instead of ports in four-stroke flywheel
engines?

5. What is necessary on one-cylinder engines? valves

6. How many revolutions does the crankshaft make?  into the crankcase

23. Which of the following words and expressions are used to describe the
engine’s parts?

Crankcase, stroke, tire, valve, harvest, combustion chamber, fuel, mixture,
crankshaft, power, piston, revolution, flywheel, camshaft, burned gases, ignition.

24. In these sentences one alternative is correct and two are wrong. Choose
the best:
1. Internal combustion engines are ... into two types.
a) separated b) shared c) divided
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2. Burned gases are ... through the valve.
a) avoided b) exhausted c) escaped

3. Mixture is ... into the cylinder.

a) drawn b) pulled c) dragged

4. The piston has ... two strokes.

a) ended b) concluded c) completed

5. Asparkis ... .

a) manufactured b) produced c) done

25. Write the comparative:
1. highe 5. N0t
2. Q000 ...ciiiiiiiee e 6. pOWerful.......ccccoveviiiii s
S AOW ., 7. efficient.........cccoe v,
4. SIMPIE...coiiieiiicecce e, 8.bad......cooi,

26. Only two of these comparative sentences are correct. Correct the

mistakes where necessary:
1. My tractor is moderner than your
2. He paid less for such engine than
3. The temperature is more high int
4. This flywheel is not as heavier as
5. A new engine is quieter.

tractor.
you did.

he cylinder.
that one.

6. They use fuel much economically.

27. Translate the following text in

written form without dictionary:

In 1816, a Scottish inventor Robert
Stirling patented a new engine for pumping
water of mines. It could run on any fuel,
including whisky. He died in 1878 and his
engine was still unperfected. Soon
everybody forgot about his engine, because
a newer gasoline-powered internal
combustion engine was designed.

Now, as Detroit seeks fuel-saving, less-
polluting alternatives to the modern auto
engine, Stirling’s machine has taken on new
life. The Dutch electronics firm, Philips, has
tested Stirling prototypes in boats, large
pumps and buses.

Unlike typical internal combustion
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engines, the Stirling engine is powered by heat from an external source. Hydrogen
gas is heated by a burner, which can run on any kind of fuel. The sealed-in hydrogen
then expands, enters one cylinder and pushes a sliding piston. As the piston moves, it
forces gas out of the other end of the cylinder; the gas is cooled and then moves
toward a cylinder, where heat is used once more and the process is repeated. As the
gas shuttles between inter connected cylinders, the pistons move back and forth and
piston rods push against a so-called swash plate, or disk. The disk, in turn, forces a
drive shaft to rotate.

Engineers point out that a Stirling engine would be quieter than an equivalent
internal combustion engine, would exhaust less harmful fumes, and would use fuel
more economically.

TEXT C. ENGINE CONSTRUCTION - TRACTOR ENGINE TYPES

28. Read and translate the text:

T | e
In muunmubm ml “ ".‘......?.

HHM i ‘ 1L "

Distributor
heod

Spork plug

All piston-type internal-combustion engines, regardless of size, type, and
number of cylinders, are made up of certain basic parts and assemblies.
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Principal Engine Parts. The main parts and systems of a simple internal-
combustion engine are as follows:

1. cylinder
2. cylinder head
3. piston
4. piston rings
5. piston pin
6
7
8
9

. connecting rod

. crankshaft

. flywheel

. valve system a) valves — intake and exhaust b) cam or camshaft and cam gear

10. fuel-supply and carburetion system

11. ignition and electrical system

12. cooling system

13. lubrication system

Cylinder. It is a cylinder-shaped part in which a piston moves. The cylinder and
cylinder block of an engine are the principal and supporting part of the engine power
unit. Their major function is to provide the space in which the piston operates to draw
in the fuel mixture, compress it, and allow it to expand and generate power. The
design and construction of the cylinder depend upon such factors as power required,
exact purpose of engine, compression ratio, valve arrangement, method of cooling,
arrangement of cylinders, and production operations.

Cylinder_head. It is a detachable metal casting that fi ts onto the top of a
cylinder block with a number of bolts. All engines have removable cylinder heads.
The cylinder head contains the space above the cylinder and piston known as the
combustion chamber.

Crankcase and oil pan. The crankcase is that part of the engine, which supports
and encloses the crankshaft and camshaft, provides a reservoir for the lubricating oil.
The lower part of the crankcase is commonly called the oil pan.

Piston. The piston of an engine is the first part to begin movement and to
transmit power to the crankshaft as a result of the pressure and energy released by the
combustion of the fuel. It is attached by a connecting rod to a crankshaft or flywheel,
thus converting reciprocating motion into rotary motion.

Piston ring. It is a ring on a piston sealing the gap between the piston and
cylinder wall. The primary function is to retain compression and, at the same time,
reduce the cylinder-wall and piston-wall contact area to a minimum, thus preventing
friction losses and excessive wear. Other important functions are the control of the oil
and cylinder lubrication and the transmission of heat away from the piston. Piston
rings are classed as compression rings and oil rings, depending upon their specific
function and location on the piston.
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Piston pin. The function of the piston pin is to join the connecting rod to the
piston and, at the same time, provide a flexible connection between the two.

Connecting rod. It is a rod that connects the piston to the crankshaft in an
internal combustion engine. A connecting rod, attached to the piston by means of the
piston pin, converts the reciprocating motion of the piston to a rotary motion of a
crankshaft.

Crankshaft. It is the main shaft of an internal combustion engine to which the
connecting rods are attached.

The size of the crankshaft, the number of main bearings, and the number and
arrangement of the cranks depend upon the type, size, and the speed of the engine.

Flywheel. Flywheel is a heavy wheel in some engines, and its primary function
is to regulate the engine’s rotation making it operate at a steady speed when it is not
receiving energy from a piston. The size of the flywheel varies with the number of
cylinders and the type and size of engine.

Valves. Engine has two valves. The intake valve allows the fuel mixture to enter
the combustion chamber on the intake stroke. The exhaust valve allows the products
of combustion to escape.

Camshaft. It is a shaft with one or more cams attached to it and is used to
operate the valve in an internal combustion engine. A camshaft opens the valves
against the tension of the valve springs at the proper time and holds them open for the
required interval. A separate cam is provided on the camshaft for the operation of
each valve. The cam shaft is driven from the crankshatft.

Tractor-engine types. All tractor engines are either of the four-stroke cycle,
heavy-duty, carbureting type or of the diesel type. Gasoline, gas, and diesel fuels are
the predominating fuels.

The vertical four-cylinder type of engine predominates in the tractor at the
present time. Some of the reasons for this are:

1. Good weight distribution is secured.

2. Fuel mixture distribution is simplified.

3. Uniform cylinder and bearing lubrication is facilitated.

4. Valve mechanisms, ignition devices, and other parts are made more
accessible.

5. The clutch and transmission parts can be assembled in such a way as to give
the entire machine a balanced construction.

Compression ratio. The compression ratio of an engine is the ratio of the
cylinder volume existing when the piston is on the bottom dead centre and the
volume remaining above the piston when it reaches top dead centre. For example, if
the total cylinder volume with the piston on the bottom dead centre is 120 in® and this
is reduced to 20 in® when the piston reaches the top dead centre, the com pression
ratio is the relationship of 120:20 or 6:1. The power and overall operating efficiency
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of an engine depend on its compression ratio. High compression ratios give better
fuel utilization and thermal efficiency. However, the fuel type and characteristics, the
type of ignition system used, and other de sign factors determine the maximum
practical compression ratio which can be used in an engine. Compression ratios
depend on fuel type and quality.

29. Work in pairs. Answer True or False:

1. All engines have removable cylinder heads.

2. The main function of the piston rings is to control piston motion.

3. Flywheel is used to smooth out the flow of power from the engine.

4. A crankshaft opens each valve at the proper time.

5. The cylinder block, together with connecting rod, form the main body of the
engine.

6. The crankcase supports the crankshaft and camshaft by means of bearings.

30. Do you agree or disagree with the following statements? Give your
reason:

1. The greater the number of cylinders, the shorter the distance moved by the
crankshaft between two successive explosions in the engine.

2. The exhaust valve is never given more clearance than the intake valve.

3. The power output of an engine is largely determined by its piston
displacement and crankshaft speed.

4. Engines cannot be made to perform under the ideal cycle conditions.

31. Write down the opposites of the following words:
1. exhaust................. T80 o)1)V ST £ [0 [o IR
2. COMMON.........u.... 4. efficient.........ccccoeee. 6. disadvantage.............

32. Choose the best alternative to complete these sentences:
1. All valves are ... in the head.
a) fixed b) mounted C) put
2. The cylinder is .... .
a) vacant b) blank C) empty
3. The piston ... the top dead centre.
a) reaches b) achieves C) gets
4. ... s transmitted to the crankshaft.
a) might b) strength C) power
5. The temperature of the fuel mixture ... .
a) enlarges b) multiplies C) increases
6. The different parts of the engine ... the different functions.
a) perform b) do c) fulfil
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33. Which of the following verbs are used to describe the engine’s
operation:

To rotate, to burn, to harrow, to ignite, to cut, to include, to move, to exhaust, to
improve, to combust, to harvest, to spray, to handle, to revolve, to require, to heat.

34. Complete the sentences. Use the superlative:
1. The method of transmitting power from its source to the point of use is one of
........... problems. (great)

2. The............. compression ratio is 15:1. (common)
3. The carburetor mixes fuel for the......... combustion. (efficient)
4. It was the......... design of the engines. (good)

TEXT D. DIESEL ENGINE - CONSTRUCTION AND OPERATION

35. Read and translate the text:

Diesel engines. A diesel engine is that type of an internal-combustion engine
which injects fuel oil in a finely divided state into a cylinder within which air has
been compressed to a high pressure and temperature. First engines were heavy, slow-
speed, single- or multiple-cylinder units of either the two- or four-stroke-cycle type.

Lighter weight, higher speed diesel engines appeared about 1925, but
development was slow. However, by 1930 reliable and well-designed multiple-
cylinder, high-speed diesel engines were being used for some makes of heavy-duty
farm tractors. Now diesel tractors are available in all sizes from about 20 to 200 hp or
more and have largely displaced gasoline and gas-burning tractors.

Tractor engine characteristics and design. The diesel tractor engine may be
considered as a heavy-duty automotive type engine. The operating principles are
identical with those of the auto engine, with the possible exception of the fuel
handling and ignition process. The principal difference is that all diesel engines are
designed and built heavier and stronger and, in most cases, operate at lower speeds
than the conventional automobile engine. Tractors use the in-line cylinder
arrangement, with the number of 20 cylinders varying from two to eight, depending
on the tractor type and power requirements.

Principles of operation. The diesel engine differs from a carbureting type
engine primarily in two ways, namely, 1) only air is taken in on the intake stroke of
the piston, the liquid fuel being injected directly into the combustion chamber at the
end of the compression stroke and 2) the fuel mixture is ignited by high compression,
and no special ignition device or mechanism is needed. On the other hand, all diesel
engines operate on either the two- or the four-stroke-cycle principle like other
internal-combustion engines.
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Two-stroke-cycle diesel. The cycle begins with the upward movement of the
piston from its TDC position. The intake and exhaust ports are closed and the charge
of fresh air is compressed. When the piston reaches BDC, a charge of fuel is injected
into the combustion space. The high temperature ignites the mixture of fuel and air,
and combustion takes place. Expansion continues until the exhaust port is opened and
the burned gases are exhausted. The intake port is uncovered after the exhaust port.
The cycle is repeated.

Four-stroke-cycle diesel. The strokes take place in the same manner as in the
ordinary four-stroke-cycle carbureting-type engine, with the exception that air alone
is drawn in on the intake stroke and the liquid fuel is injected into the cylinder at or
near the end of the compression stroke. Two valves, intake and exhaust, operated by
a gear and camshaft are necessary.

Fuel-injection systems. The proper injection of the fuel into the combustion
chamber against the high pressure is one of the most difficult problems. The
mechanism must supply a fuel charge sufficient only for a single explosion. The
principal requirements of a diesel fuel supply and injection mechanism are: 1) that it
supply a correct fuel charge to each cylinder according to the engine load and speed,
2) that it inject the fuel at the correct time in the cycle, 3) that it facilitate efficient
fuel utilization by atomizing the charge at the time of injection, and 4) that it not be
subject to undue wear or require frequent adjustment or servicing.

All modern high-speed engines inject each fuel charge mechanically into the
compressed hot air. This is known as direct injection. A diesel fuel injection system
consists of certain main parts:

1. fuel tank

2. fuel transfer pump

3. primary fuel filter

4. two-stage secondary filter

5. injection pump

6. injection nozzles

7. governing mechanism.
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The low-pressure transfer pump pushes the fuel through the filters to the high-
pressure injection pump which, in turn, forces the necessary fuel charges to the
nozzle, and then into the combustion chamber.

Diesel engine governing. The control of the power output and speed of a
gasoline engine is simple because the proper fuel mixture is created before it enters
the combustion chamber. It is impossible in a diesel engine, for the proper air-fuel
mixture cannot be produced in the same way and fed into the cylinder under the high
pressure and temperature conditions. Control ling the diesel engine speed and load
must involve control of the charge of injected fuel. For this reason, the mechanism
must be connected to and become a part of the injected pump.

Turbocharger. Superchargers are used in gasoline engines for forcing a great
amount of fuel mixture into the cylinder than would be drawn in and thereby
increasing the power output. Diesel engines are equipped with turbochargers that
perform the same function. Since the fuel and air are not mixed in the diesel engine
until they enter the cylinder, any similar increase in power must be dependent only
upon increasing the amount of air combining with the fuel charge. Another difference
between supercharges and turbochargers is that the former uses a gear-driven blower,
while the latter uses the exhaust-gas pressure to operate the blower.

Diesel starting methods. One of the disadvantages of a diesel engine is the
amount of energy required to crank it when starting because of the very high
compression pressure. Some mechanical starting arrangements are needed. They are:
1) compressed air system, 2) hydraulic system, 3) electric motor, 4) small gasoline
engine.

It is difficult to start an engine if the temperature is rather low. Some methods
provide effective starting: 1) heating the coolant and lubricating oil, 2) using more
volatile fuels.

36. Answer the following questions:

1. What are the specific differences between gasoline and diesel engines?

2. Explain the general operation of fuel-injection systems.

3. Discuss the difference between the superchargers and turbochargers.

4. What is the difference in the starting procedure for a diesel under summer and
winter conditions?

37. Work in pairs. Discuss the advantages and disadvantages of the diesel
engine.

38. Four of these sentences contain errors. If there are any mistakes in a
sentence write the correction:
1. Higher speed diesel engines appeared in the 19" century.
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2. There is no difference between diesel and gasoline engines.

3. To ignite fuel mixture special ignition devices are not needed in diesel
engines.

4. Diesel engines are equipped with superchargers.

5. There is no problem in starting a diesel engine at low temperatures.

6. Diesel engines may be the two- or four-stroke cycle engines.

39. Choose the best alternative to fill the gaps in these sentences:
1. Burning is the process of ... a fuel with the oxygen in the air.

a) uniting b) combining
2. The oil is heated to a ... temperature.
a) tall b) high

3. The flywheel returns some of the power to the piston by first ... up a little
extra speed.

a) collecting b) picking
4. The engine is ready to ... in a charge of air.
a) draw b) drag
40. Match a verb from the list A with a noun from the list B:
A B
to move power
to rotate piston
to exhaust shaft
to ignite valves
to open mixture
to transmit gases

41. Which is the odd word out?

1. to mix to compress to burn to plough
2. bearing head harrow flywheel
3. heavy light slow angry

4. known impossible incorrect irregular

42. Fill in missing words: compressed, fuel burned, diesel engine, ship's
screws, runs motors, kind of fuel, is blown.

1. The is an internal combustion engine.
2. This air is being on the return stroke.
3. The electricity which are connected to the wheels of the train or to

the
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4. Diesel engines use a cheaper and give more power for each gallon
of than gasoline engines.
5. In diesel engines only air into the cylinder.
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VIIl. TRACTORS. COMBINES.

1. Learn the words:

f\worning

& light
exhaust pipe
I driver's cab
headlight T
MASSEY FERQUSON
mud 7819
guard

wheel

www.english4real.com

exhaust pipe - BeIxsionHas Tpyoa

driver's cab - Bogurenbpckas KabuHa
headlight - mepenuss dapa

mudguard — OpsI3roBuUK

Step — noIHOXKKa

tire — mokpeImka

warning light - npeaynpexmaromuii cBeT
wheel — koneco
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Steering Wheel Hood Latch

\

Key Hood
& Headlight Assembly
Ignition

Switch

Seat Switch

Battery &=
N
Gas Taﬂ_@

Throttie

Throttle
Control

Brake Lever

Electric
PTO
~ Clutch

Transmission  Blade Drive
Belt

Deck Assembly Spindle

Rear Wheel Rear Tire

Grass Chute Front Tire

P

Deck Wheel
3

Blades
www.english4real.com

battery - akkymysaTop

blades — nomacTu

blade drive belt - tenTo4HBII IPUBOIHON peMEHb
brake lever - peruar Topmosa

deck drive belt - mpuBoHOM peMeHb

engine assembly - cOopka aBuraTens

front tire - mepenHss muHa

front wheel - mepennee koneco

gas cap - kpsImka OeH300aka

gas tank — 6eHzo0ax

grass chute — rpaBocOOpHHK

grille - pemerka

headlight assembly - c6opka dap

hood — karoT

hood latch - 3amenka kpbitiku

key and ignition switch - k04 1 BEIKITIOYATEN 3a)KUTAHUS
rear tire - 3aHsist IIMHA

rear wheel - 3agnee xoneco

seat — cuneHbe
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seat switch - mepekirodareab CHICHbS
spindle — mmuHaETH

steering column - pyseBast KoJoHKa
steering wheel — pyib

transmission - kopoOka mepeaay
valve stem - mTok Kiamana

WOrm gear - 4epBA4HbBINA PEAYKTOP

TEXT. ATHE TYPES OF FARM TRACTORS

2. Read and translate the text:

Tractor is a farm vehicle that is used to pull farm machinery and to provide the
energy needed for the machinery to work. The word “tractor” was taken from the
Latin verb “trahere” which means “to pull”.

The tractor is the usual present-day source of farm power. The tractor is in fact
not a farm machine, but a source of power to operate farm machines. However,
tractors are generally considered as farm machines.

Farming conditions and requirements vary considerably, which necessitates
power units adapted to specific needs. As a result, there are many types and kinds of
tractors.

Classification of tractor types. Tractors can be classified as follows:

A. according to method of securing traction and self-propulsion:

1. wheeled tractors,

a. tricycle with single or double front wheels,

b. four wheels with single or dual rear-drive wheels and standard- or high-
clearance front axle,

c. heavy-duty two- or four-wheel drive,

2. track-type tractors,

B. according to utility:

1. general purpose,

2. all-purpose or row-crop type,

3. orchard,

4. industrial,

5. garden and lawn.

The most widely used tractor is the all-purpose type because it can be used for a
great variety of jobs including planting, cultivating and harvesting row crops.

All types of tractors are alike in many ways. They have:

1) an internal comustion engine as a source of power,

2) a clutch to connect and disconnect the engine power and driven parts,
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3) a transmission system for conveying power to the driving members or to the
other points where power is applied. Nearly all types are available with spark-ignition
engines and are designed to use gasoline, kerosene or distillate as fuel.

Method of attachment. Today’s agricultural tractor is a complex vehicle used
to propel and power a large variety of implements for agricultural production.
Implement applications, therefore, have considerable effect on tractor design.

Implements are generally attached to and operated by tractors in one of four
ways:

1. trailed, single-point hitch,

2. mounted, three-point hitch,

3. semi-mounted, three-point hitch,

4. frame mounted.

Power may be transmitted to the implement by a power-take off shaft.

Wheel tractors. The wheel-type tractor is the predominating type of machine
in agriculture. The four-wheel tractor
with an adjustable front axle for both
wheel tread and clearance height is
available for the more popular tractor
sizes and has displaced tricycle types.
Most wheel tractors are equipped with
low pressure rubber tires. Rubber tires
decrease wheel slippage under most
conditions, increase operating
efficiency, and reduce wear and tear.

Track-type tractors. The traction mechanism in the track-type tractor consists
of two heavy, endless, metal-linked iron devices known as tracks. The long tracks
distribute the tractor weight and provide
small pressure on soil. Steering is done
through the tracks themselves by
reducing the movement of one track
below the speed of the other. Track-type
tractors have a limited use in agriculture.
They are often used for many heavy-
duty, earth-moving, and industrial jobs
requiring tractor power. They are well
adapted for swampy, sandy soils,
orchard cultivation, for grain and other crop-production operations in some hilly
sections, on large farms, particularly in irrigated areas; and for land clearing.
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General-purpose tractor. A general-
purpose tractor is one of more or less
conventional designs such as an ordinary
four-wheel machine. It is made to perform
practically all tractor jobs such as
ploughing, harrowing, road grading,
combining, hay baling.

Orchard tractors. Orchard tractors
are small- or medium-size, general-purpose
machines of either the wheel or crawler
type, so it is constructed and equipped to be operated around trees. Such tractors are
often built lower.

All-purpose tractors. An all-purpose or row-crop type tractor is a tractor
designed to handle practically all the field jobs on the average farm, including the
planting and row crop tillage. The most important requirements of such tractors are 1)
greater clearance, both vertical and horizontal, 2) adaptation to the usual row widths,
3) quick, short-turning ability, 4) convenient and easy handling, 5) quick and easy
attachment and removal of field implements, and 6) hydraulic controls and power
take-off. All-purpose tractors are made in several types and sizes.

Steering and control. Ease of handling and control of an all-purpose tractor and
its attached field equipment are important. The steering mechanism should 1) permit
short, quick turning; 2) require the minimum of effort in its operation, regardless of
whether the machine is moving or stationary; and 3) permit accurate control of the
attached units, particularly planters and cultivators. Tractors equipped with a
hydraulically operated steering mechanism have a definite advantage in these
respects.

Power_take-off and _hydraulic_controls. A power take-off drive and shaft,
hydraulic controls, lifts for the various attachments and machine are needed to
operate such field machines as ploughs, harrows, cultivators, planters, and other
similar machines.

Small tractors. Garden tractors. For many years the smallest tractors were
largely light-weight, two-wheel machines powered by a 2- to 5-hp engine utilized for
gar den and vegetable production. Today the only available machine resembling these
early garden tractors is the rotary tiller.
The modern tractor is a four-wheel riding
machine also adapted to such field
operations as ploughing, harrowing,
planting, cultivating, and so on.

Selecting a tractor as a power plant.
A tractor should be selected only after
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considering the advantages and disadvantages of the different types available.
Original cost, adaptability, soil conditions, farming program, economy, and
timeliness of operations are factors to consider in selecting a tractor. The ability of an
operator to operate, maintain, and adjust the tractor selected is also important.

Common_tractor_troubles. A modern tractor causes very little trouble
especially if it is given proper care and is checked periodically. The largest
percentage of tractor troubles is referred to the engine. An engine needs three things
to make it run: fuel, compression, and spark.

Engine will not start, if: a) empty fuel tank; b) poor quality of fuel; c) foreign
material in fuel tanks; d) carburettor out of adjustment; ¢) too much fuel, “flooding”
cylinder; f) poor compression; g) engine too cold.

3. Answer the following questions:

1. There are many types of tractors with respect to size and utility. How would
you classify them?

2. Under what conditions would the purchase and use of a track-type tractor by a
farmer be desirable?

3. Name what you consider as important changes and improvements that have
taken place with respect to overall designs and operations between the earliest and
the latest types of tractors.

4. Trace the trend in the development of tractors and tractor-mounted units.
What are the reasons, if any, for this trend?

4. Work in pairs. Imagine that your friend wants to buy a tractor. What
information would you give? Discuss these questions:

1. Which is the best local shop for agricultural machinery?

2. What type of tractor is he going to buy?

3. How should a tractor be selected?

4. What causes common tractor troubles?

5. How much does a tractor cost?

5. Write down the opposites of these adjectives:

1.heavy............ 3.old................ 5. endless............ 7.rich................

6. Choose the best alternative to fill the gaps in these sentences:
1. Steering ... through the tracks themselves.

a) is done b) is performed C) is operated
2. We ... the power take-off to operate mowers.
a) want b) need c) have
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3. This tractor is adapted to sandy ... .

a) ground b) earth ¢) soil

4. The track-type tractor is used where ... traction conditions are encountered.
a) firm b) hard c) difficult

5. An implement is ... to the three-point linkage.

a) attached b) fixed c) fastened

7. Fill the gaps in these sentences with a suitable preposition from the list:
with to for by through

1. Tractor troubles are referred ... the engine.

2. The row-crop tractor has advantages ... working some crops.

3. The horse was replaced ... the tractor.

4. The tractor supplies power ... a power take-off shaft.

5. Details of tractor design differ ... make and size.

8. Write sentences from the words in brackets (...). Use the active or
passive.

1. (the tractor / equip / with tires)...........ccoovevvieiinnnnn.

2. (tracks /distribute / weight)..............coooiiiiin.

3. (when / invent / the tractor)...................ooviiiiiiinni, ?

4. (tractor /need /fuel /torun).............coooiiiiiiii

9. Complete the sentences using one of these verbs in the correct form:

increase do design adapt develop make
1. Farm machines........... for many operations.
2. The number of tractors....................oeees
3. In the past all farm operations................ by animals.
4. Combines............cceeunen... for wheat harvesting.
5. Plant breeders...recently... new types of cotton planters.
6. Cheese........... from milk.

10. Read the texts carefully and write down some of the differences between

these tractors:
British Levland 2100 tractor

This type of tractor is designed to provide increased power, improved field
economy, low smoke levels and low oil consumption. Features include detachable
wet cylinder liners, improved combustion, bigger valves with new port design, better
cooling and injection characteristics and modified piston ring arrangement.

Driver comfort is given top priority in these tractors with a spacious safety cab,
hydraulic suspension seat and hydrostatic steering. Ten forward and two reverse
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gears are provided. Maximum horse power from the independent two-speed PTO is
74 or 85 hp tractors, 88 or 100 hp tractors.

Power for the driven front axle of the four-wheel models is taken independently
from bevel gears on each side of the rear axle. Telescopic shafts connect to a spiral
bevel crown wheel and gear driving each front wheel. This system gives braking and
differential lock action on all four wheels.

Ploughs and heavy implements may be used with this type of tractors.

The model Harvall

The model Harvall is a 140 hp self-propelled power unit which has been
developed in Holland.

The prototype unit was used with a front-mounted 16-ft rotary mower and a
two-row 80 ph maize harvester. The Harvall may be also used to power sprayers and
spreader.

The Harvall is not a tractor. It has not sufficient power at the wheels to pull soil-
working implements. About 40 hp is available for tractor, 100 hp is directed along the
machine’s five PTO shafts. There are two at the front and three at rear, all running at
1,300 rpm. Hydraulic linkages are also fitted to both ends of the machine.

The front of the tractor is the ideal place to mount a machine. The driver can see
exactly what he is doing, and is able to drive straight in the crop.

The tractor is powered by a six-cylinder truck engine. Power is taken to the
wheels via a three-speed gear box and hydrostatic transmission. Speed is variable in
the three forward ranges. The Harvall is 13ft long, 6ft wide, and weighs 55cwt.

TEXT B. TRACTORS

11. Before reading the text «Tractors» agree or disagree with the following
statements:

1. Tractor is one of the main machines on the farm.

2. The maximum horse power of a tractor is from 10 to 20 h.p. today.

3. Air-conditioned cabs are fitted to the tractor.

4. A standard tractor has four wheels.

5. Crawlers are more expensive than wheeled tractors.

6. Wheeled tractors are much more difficult to maintain than tracklaying
tractors.

7. Crawlers can perform transport works.

12. Read and translate the text:

The internal combustion engine brought major changes to agriculture in most of
the world. The first successful gasoline tractor was built in the United States in 1892.

116



Within a few years several companies were manufacturing tractors in Germany, the
United Kingdom and the United States.

Major changes in tractor design throughout the century have produced a much
more efficient and useful machine. Principle among these were the power take off,
introduced in 1918, in which power from the tractor’s engine could be transmitted
directly to an implement through the use of a special shaft; all purpose or tricycle-
type tractor (1924), which enabled farmers to cultivate planted crops mechanically;
rubber tires (1932), which facilitated faster operating speeds; and the switch to four-
wheel drives and diesel power in the 1950s and1960s, which greatly increased the
tractor’s pulling power.

The last innovations have led to the development of enormous tractors usually
having double tires on each wheel and enclosed, air- conditioned cabs—that can pull
several gangs of plows.

In agriculture tractors find their use in the wide variety of farm jobs such as
ploughing, disking, planting, cultivating, fertilizing, harvesting, transport work sand
running machinery off the PTO shaft.

Tractors occupy an important place on the farm as a source of power. On many
farms they together with truck or trailers, have entirely displaced horses for farm
work. Advantage of tractors power over the horse is that tractor can be used
continuously for heavy work. In addition to pulling implements like plough sand
cultivators, a tractor may be used with implements for bush-cleaning, ditch filling and
land-levelling. Small tractors from 1 to 10 horse power, fitted with single- or twin
cylinder petrol engines, may be used for garden and orchard work.

Farm tractors may be divided into two groups: wheeled and tracklaying.
Wheeled tractors may be subdivided into standard and row-crop types. Standard
wheeled tractors are used for general work and do not have the special features
associated with row-crop tractors. Row-crop tractors can be used for all ordinary
purposes, but in addition they are specially designed for working on root and other
row Crops.

Track-laying tractors or crawlers have the great advantage that they can be used
for heavy loads on almost any class of land. They are considerably more economical
in fuel than are wheel machines, but their greater initial cost and their maintenance
particularly that of the tracks, may outweigh this advantage. The crawler is, however,
the more efficient type of tractor and, moreover, can go on the land earlier after rain
and so can work a greater number of days per year.

13. Give the English equivalents for the following Russian word
combinations:

JIBuratenb BHYTpeHHEro cropanusi, 3(@exTuBHass U T0JIe3HAs MalllHa,
YHUBEPCAIbHBIA TPAKTOpP, PE3UHOBBIE IIMHBI, KaOMHA C YCTAaHOBKOW s
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KOHIWUOWUOHUPOBAHUA BO3YyXad, KOJCCHBIC TPAKTOPLI, Ball 0T60pa MOIIHOCTH,
KOJICCHBIC U T'YCCHHUYHBIC TPAKTOPLI, ITOCJICAHUC HOBIICCTBA.

14. Read the first sentences of each paragraph and name the problems that
will be discussed in each of them.

15. Choose the best endings to the following statements:
1. The internal combustion engine brought major changes to ... in most of the
world.

a) industry b) education C) agriculture
2. The first gasoline tractor was built...
a) in Germany in 1892 b) in the USA in 1892 c) in the United

Kingdom in 1982

3.1n 1918 ... was introduced.

a) the clutch b) the crankshaft c) power-take- off

4. Tractors are used in agriculture in the wide variety of farm jobs such

a) buying, advertising and selling b) making measurements, testing
and operating ¢) planting, cultivating and transport works

5. Small tractors can be used for ...

a) garden work b) orchard work ¢) garden and orchard work

6. Row-crop tractors are specially designed ...

a) for working on root crops b) for all ordinary purposes c) for
all ordinary purposes and on root and other row crops

7. Track-laying tractors can be used for heavy loads ...

a) on almost any class of land b) on over moistened soils C)
on sandy soils

16. Match the words on the right (A) with their verbs on the left:

A B
1) tractor a) to be displaced
2) power b) to be done
3) crops ¢) to work on root
4) several plows d) to be transmitted
5) horses e) to be used for garden
6) disking, planting, cultivating f) to be used for heavy work
7) wheeled tractors g) to pull
8) row-crop tractors h) to be cultivated
9) crawlers 1) to be subdivided
10) small tractors J) to be built
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17. Answer the following questions:

1. When did the first gasoline tractor appear?

2. Did the first tractor survive many changes in its design? What are they?

3. Where are modem tractors used now? Why can they perform these kinds of
farm jobs?

4. What groups of tractors do you know?

18. What words/ideas would you associate with the notion «Tractor»?
19. What facts in the text were quite new and were already known to you?

20. Find information in the text to prove that...

- the appearance of the first tractor is connected with the internal combustion
engine

- major changes in tractor design have produced more efficient and useful
machine

- tractors displaced horses for farm work

- there is a difference between standard wheeled tractors and row-crop tractors

- there is a difference between wheeled tractors and crawlers.

TEXT C. COMBINES

21. Read and translate the text:

Combine is an agricultural machine that cuts, threshes, and cleans a grain crop
in one operation. It was invented in the USA by Hiram Moore in 1834 and early
versions were pulled by animals.

Functional elements of a combine. The five basic operations performed by a
combine are:

1. cutting the standing grain,

2. conveying and feeding the cut material to the threshing mechanism,

3. threshing or removal of the seed from the head,

4. separating the seed and chaff from the straw,

5. cleaning the chaff and other debris from the seed.

In direct combining, the reel pushes the standing stalks against the cutter bar and
then delivers the cut material back onto the header platform. The platform cross-
conveyer delivers the material from the header platform to the feeder conveyer. The
feeder canvas or feeder conveyer elevates the material and feeds it into the cylinder-
and-concave assembly where the threshing and much of the separation take place.
The seed and chaff separated by the concave grate fall directly onto the oscillating
grain pan.
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The cylinder beater is used to
strip the threshed material from the
cylinder, aids in further separation at
this point, and directs the straw and
remaining seed onto the straw carrier.
 The check curtains prevent threshed
seed from being thrown out of the rear
of the machine by the beater or the
' cylinder. The straw carrier agitates the

— - - 4 material to separate out any remaining
seed as the straw is moved rearward to be discharged from the machine. The material
separated from the straw is collected by the grain return pans (or a conveyer) and
delivered to the grain pan at the front of the chaffer sieve.

The mixture of threshed seed, unthreshed heads, chaff, and other small debris is
moved from the grain pan onto the front of the oscillating chaffer sieve. As the
mixture is moved rearward over the chaffer sieve, an air blast directed upward
through the sieves helps in separating out the threshed seed and unthreshed heads and
blows the light chaff out the rear of the machine. Most of the unthreshed heads ride
over the chaffer sieve and drop through the larger openings of the chaffer extension
into the tailings auger. The tailings are then returned to the cylinder for rethreshing.

The free seed falls through the chaffer sieve and is further cleaned by passing
through the shoe sieve, which has smaller openings. The cleaned seed is then
delivered to the grain tank by means of grain auger and elevator.

Cutting and conveying. The cutting and conveying assembly is a header. It
consists of the reel, the cutter bar, a platform for receiving the cut material, and
conveyers for delivering the material to the cylinder. The most common type of reel
has several slats (bats) mounted rigidly on radial arms. The position of the reel with
respect to cutter bar is adjustable both vertically and horizontally to accommodate
different crop conditions.

Most self-propelled machines have platforms across the front of the combine.
Large augers are generally used to convey the cut material to the end or center of the
platform. A separate feeder conveyer is provided to elevate the material from the
platform to the cylinder. Some combines have a beater mounted above or behind the
upper end of the elevating conveyor to help in feeding the material into the restricted
area between the cylinder and concave.

Types of threshing cylinders. Removal of seeds from the heads is done with
rotating cylinders whose threshing action depends on impact. When the relatively
slow-moving material comes in contact with the high-speed cylinder, the impact
shatters seeds from the head and frees a portion of the seed from the straw. Then

120



threshing is obtained by the rubbing action as the material is accelerated and passes
through the restricted clearance space between the cylinder and the concave.

The arrangement of the spike-tooth cylinder and concave is such that the
cylinder teeth pass midway between staggered teeth on the concave, thus producing a
combing action. The teeth in the concave are mounted on removable sections. The
total number of rows of teeth depends on the crop and the threshing conditions.

In a rasp-bar cylinder, threshing is done between corrugated cylinder bars and
stationary bars of the concave grate.

Separating. Under normal operating conditions, a large portion of the threshed
seed is separated from the straw at the threshing unit, falling through openings in the
concave-and-grate assembly or through the concave-extension grate. Separation of
the remaining free seed takes place on the straw carrier as the straw is agitated and
moved to the rear of the machine.

The most common types of straw carriers are the multiple-section straw walker.
The action of the straw walkers is to accelerate the straw in a rearward and upward
direction. While returning to the forward position, they leave the straw in midair. The
material then falls onto a section of the walker nearer to the discharge end and is
moved another step toward the rear by the next stroke of the walker.

Cleaning. After the seed has been separated from the straw, it is still mixed with
large quantities of chaff and other plant residue that have passed through the grates.
The functions of the cleaning unit (shoe) are to separate and clean the threshed seed,
return unthreshed heads to the cylinder to thresh once more, and dispose of the
remaining debris.

The main components of a cleaning shoe are oscillating sieves, a fan, a chaffer
extension at the rear of the upper sieve, and augers for conveying the tailings and the
clean seed to elevators.

The air blast from the fan is directed upward and rearward through the sieves,
agitating the mixture on the chaffer (upper) sieve to help in separation of the seed as
the material is moved rearward. The air blast also blows out most of the light, chaffy
material as the seeds fall through the large openings of the chaffer sieve and then
through the smaller openings of the shoe sieve.

Small pieces of unthreshed heads and other heavy material that pass through the
chaffer sieve but do not fall through the openings of the shoe sieve are discharged
into the tailings auger. Most of the unthreshed heads pass over the chaffer sieve onto
the chaffer extension, which has openings large enough for them to fall through into
the tailings auger. Since the shoe sieve is primarily for size separation, the openings
should be just large enough to permit free passage of the seed.

22. Answer the following questions:
1. Name and describe the basic operations of a combine.
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. Where does the threshing take place?

. What is the action of straw walkers?

. Why is a header used?

. What function does a beater have?

. What is the basic principle of operation of rotating cylinders?

. Compare the operation of a spike-tooth cylinder and a rasp-bar cylinder.
. Explain the functions of a cleaning unit.

. What are the main components of a cleaning unit?
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23. Work in pairs. Discuss these questions and make notes:

1. Enumerate the advantages and disadvantages of direct combining

2. What information does this text not give you which you would need?

3. What questions would you ask the manufacturers of modern combines?

4. What trends have been in the design of combines recently? What are reasons,
if any, for these trends?

24. Which definition is for a combine as one of the farm machines?
1. group of persons, trading companies, etc. joined for a purpose
2. machine that both reaps and threshes (grain)

25. Guess the meaning proceeding from the agricultural vocabulary:

1. Head of the plants is ....

a) mass of leaves or flowers at the top of a stem or stalk. b) unit of a flock
or herd.

2. Cylinder beater is probably ....

a) man employed to drive birds, animals to those waiting with guns to shoot
them. b) tool for beating.

3. Chaff'is ....

a) good-humoured joking. b) outer covering of grain, removed before
the grain is used as human food.

26. Which is the odd word out?

1. beater, operator, header, thresher

2. corn, wheat, barley, debris

3. cutting, cleaning, remaining, separating

27. Sort the words in Exercise 1V into the following categories:
a) cereals b) operations ¢) elements of a combine

28. Put each word in the box in its correct group:
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dried auger harvester by chaffy hilly

. reel platform cutter bar .........

. combine harrow plough .........

. cut threshed delivered .........

. heavy clean light .........

. onto out through .........

. flat mountainous swampy .........
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29. Highlight the words or phrase in the text which mean the same as the
following:
Hole, to allow, with the help of, to include, as for, rubbish.

30. Work in pairs. Answer True, False or I don’t know:

1. Cutting is the most difficult function of a combine.

2. The threshing takes place in the cylinder and concave assembly.

3. The tailings are not returned to the cylinder.

4. The free seed is cleaned by passing through the chaffer sieve.

5. The main components of a cleaning shoe are oscillating sieves, a fan, a
chaffer extension and augers.

6. The widely spread type of straw carriers are multi-section straw walkers.

TEXT D. SMALL GRAIN COMBINE

31. Read and translate the text:

This small grain combine is a combine specially designed for harvesting small
grain. There are no straw walkers because they have been replaced by the tine-
separator system. So, when the crop enters the separator module, heavy-duty tines
penetrate the crop mat, pulling it through the housing when the crop mat spins
backward, tines release the straw near the top of the housing, freeing trapped grain.

The extra-wide feeder house delivers a thin uniform crop mat to the cylinder /
concave area. A concave nose design promotes a smooth, quick flow into the cylinder
/ concave area, thus reducing the possibility of repeated cylinder impact.

The large, slow-moving cylinder has rasp bars. The larger cylinder lets a farmer
slow the cylinder speed.

The large beater has eight segmented wings for constant contact with the crop.
This keeps material flowing smoothly from the threshing area into the tine separator
module. The tine separator provides a wide, unrestricted opening for the large amount
of incoming material. Since the crop is divided between the two tine separators, the
crop mat is thinner than what straw walkers or single rotors must handle.
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Fixed-direction vanes help move the material through large separator grates
several times. The combined action of the spinning tines provides good separation.
Free grain falls onto the large grain conveyer located under the tine separator grates.
This conveyer carries the grain to the cleaning system for final cleaning. This system
has a precleaner, chaffer, sieve, high velocity cleaning fans. The precleaner improves
cleaning efficiency. Chaff and debris are immediately suspended, while some of the
grain can move on right to the grain tank. The heavier grain falls onto the precleaner
away from the trash, before reaching the chaffer.

The precleaner, chaffer and sieve are modular. So, one man can easily remove,
service, or adjust the smaller sections. When grain and residue reach the chaffer and
sieve, the heaviest straw and debris have already been removed. The separated grain
easily filters through the chaffer and sieve.

There are some powerful fans on this combine. Air flow is strong, constant and
evenly distributed. The constant stream of air is sent in two directions: to the
precleaner where chaff and debris are suspended and through the chaffer and sieve to
complete the cleaning process. Because of the different crop conditions, the cleaning-
fan speed control is inside the cab.

The combine is equipped with a new pickup platform. Stainless-steel feed plates
provide a smooth crop flow to the cross auger. They do not rust, so feeding is
smooth.

Pickup reels are standard on flexible or rigid platforms.

Pickup platform performance may be increased by the header-height control and
automatic belt speed control.

The combine must work under difficult conditions, for example, moisture,

weedy crops, with a full grain tank, so it uses a powerful engine. It is the 6-cylinder
turbocharged, air-cooled diesel engine. The power is 260hp. Engines are known for
constant power, good lugging ability, and fuel efficiency. The engine gearbox is
massive. Gear drives and smooth hydrostatic drives replace most high-power belts
found on other combines. All hydrostatic and most hydraulic pumps are gear driven
for positive engagement and greater reliability.
Hillside combine. It is a combine
- especially designed for slope operations.
Wide wheel tread and positive braking
systems provide excellent stability and
control.

The 404-cubic inch, turbocharged diesel
engine develops 135 horsepower. Durable
band belts transmit power efficiently from
engine to separator.

Hydrostatic ground drive provides good

124



manoeuvrability. Hydrostatic ground drive is standard equipment. The transmission
has four ranges. There is no clutch and an operator can go forward or back in each
range as needed, without shifting gears and losing power or control.

When the shift lever is in neutral position with engine running, the combine is
hydraulically braked.

Crop feeding to the cylinder is direct and smooth, because the feeder house
angle is shallow and the front of the concave is low, so there are no abrupt changes in
direction of flow.

A dump-type stone trap is positioned ahead of the cylinder. Crop, entering the
threshing area, passes over the trap. The cleanout door is located under the feeder
house.

The cylinder is 22inches in diameter and 44inches wide. Hardened rasp-bars
prolong service life.

Cylinder speeds are adjustable from 350 to 1,058 rpm. An operator can set
cylinder speed and concave spacing from the seat.

Straw walkers are 130inches long. Straight walker sides help keep long straws
on the move. Each straw walker has five steps for aggressive tumbling action. Walker
risers help retard and break up the material effectively.

Auger conveyer system delivers grain more evenly across the width of the
cleaning shoe. Front auger sections convey threshed grain from under the concave to
the cleaning shoe. Reverse flight on the rear portion of the augers below the walkers
carries separated grain forward to the cleaning shoe. Movement is uniform in both
directions for steady grain flow.

Cleaner grain is ensured by opposed-motion shoe action and powerful fan.
Chaffer and sieve move in opposite directions. This motion reduces the chance of
material build-up between chaffer and sieve. Shoe action is carefully calibrated and
turned to the rest of the separator so cleaning efficiency is good.

Both chaffer and sieve are mounted on rubber bushings to reduce wear and for
quiet running. Chaffer and sieve openings are adjustable.

The fan operates as on ensilage blowers. Fan blades are placed closer to the top
and sides of the housing. The delivery duct directs air to the front of the chaffer and
sieve, where loads are heaviest. Fan speed is variable.

This combine is equipped with a new lighting system which permits to work at
night. There are four headlights, three header lamps, and two grain tank lights. The
direction of each lamp is adjustable.

32. Answer the following questions:

1. Describe briefly the operations and construction of hillside combines.
2. What provides good manoeuvrability?

3. Why are there no straw walkers?
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4. What is meant by a pickup platform?

5. Why is it used for?

6. How can its performance be increased?

7. Discuss under what conditions these combines must work.

8. What new information, if any, have you learnt about these combines?

33. Match two halves of the sentences:

1.Straw is

2. Crop is
3. Brake is
4. Gear is
5. Sieve is

6. Clutch is

a. device for reducing speed or stopping motion of a car, tractors,
etc.

b. set of toothed wheels working together in a machine.

c. agricultural plants in the fields.

d. dry cut stalks of wheat, barley, rice and other grains.

e. device in a machine or engine for connecting and disconnecting
working parts.

f. utensil with wire network or gauze for separating finer grains
from coarse grains.

34. Choose the words or phrases which best completes each sentence:
1. This grain combine is ... for harvesting small grains.

a) careful b) efficient ¢) thorough

2. In hard threshing crops, the concave zero adjustment should ....
a) be watched out b) be looked after ¢) be checked

3. The speed of a combine ... many conditions.

a) depends on b) relies on C) counts on

4. The combine is equipped with a (an) ... straw chopper.

a) second-hand b) ancient ¢) old

35. Complete the list with the correct form of the word:

Adjective

1. adjustable

2

3. different

4. ...

5.powerful

6. ...

Noun
aggression
reliability

separation

36. Choose the correct form:
1. Rotor speed is less important/more important to control material.
2. This sieve uses more/the most air than other sieves.
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3. The more/many the chaffer sieve is opened, the faster/fast the fan speed
should be set.
4. Straw walkers are 130 inches long/longest.

37. Do a complete run-through of the text and write a paragraph describing
the new combine:

Rotary design versus conventional design of combines

The combine harvester or combine is a machine that harvests grain crops. It
combines into one operation what previously has taken three separate operations
(reaping, binding, threshing). Among the crops harvested with a combine are grain
crops and other small seeds. The waste straw left behind on the field is remaining
dried stems and leaves of the crop with limited nutrients which is either chopped and
spread on the field or baled for feed and bedding for livestock. There are two general
types of combines: conventional and rotary.

For some time, combines used the conventional design, which used a rotating
cylinder at the front-end which knocked the seeds out of the heads, and then used the
rest of a machine to separate the straw from the chaff, and the chaff from the grain.
The TR70 from Sperry-New Holland was the first rotary combine in 1975. Several
inventors had pioneered designs which relied more on centrifugal force for grain
separation and less on gravity alone. Then most manufacturers had settled on a
“walkerless” design with much larger threshing cylinders to do most of the work.

Advantages were faster grain harvesting and gentler treatment of fragile seeds,
which were often cracked by the faster rotational speeds of conventional combine
threshing cylinders.

It was disadvantages of the rotary combine (increased power requirements and
over-pulverization of the straw by-product) which promoted a resurgence of
conventional combine in the late nineties. Large engines that powered the rotary
machines were employed in the conventional machines, the two types of machines
delivered similar production capacities. Research showed that incorporating above-
ground crop residue (straw) into the soil was less useful for rebuilding soil fertility
than previously believed. This meant that pulverized straw into the soil became more
of a problem than a benefit. An increase in feedlot beef production also created a
higher demand for straw as fodder. Conventional combines, which use straw walkers,
preserve the quality of straw and allow it to be baled and removed from the field.

38. Translate into English the following parts of the combine

127



KombanH 3epHoybopoyHbin K3C-1218

22 21 20 19 18 17 16 15 14 1312 11 10

1 — WWHEK ropu3OHTanbHbIi

2 — WHeK 3arpy3Houn 3ep HOBOM
3 —3anesatop 3epHOBOM

4 — conomoTpsc

5 — pecnekTop

6 — conomounsmens4uTEND

7 — BEPXHUI pELLETHbIN CTaH
8 — HUKHWA peLUeTHbI CTaH
9 —anesaTtop KOnocosoi

10 — WHeK KoNocoBoA

11 — WHek 3epHOBOM
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12 — pomonayuBaioLLee YCTPOCTBO
13 — BeHTMNATOP

14 — cTpAcHas gocka

15 — oTGoHbIA BuTep

16 — 6apabaH MONOTHUNbHbINA
17 — nop6apabaHbe

18 — BapabaH-yckoputens

19 — TpaHcnopTep HaKNOHHOW
Kamepbl

20 — wHek

21 — pexyLwwii annapat

22 — moTOBUNO
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