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BBEJIEHUE

Hacrosimuee yueOHO-MeToquueckoe 1oco0Me NpeiHa3HayeHo JUIs
cTyneHToB 1-ro Kypca, oOydarommxcs mo crenuansHoct 6-05-0811-03
Menuopauus 1 BOAHOE XO34HUCTBO.

Lems mocobust — oOecneynTh OBNAJEHHE CTYICHTAMH OCHOBHBIMH
TepMHHAMH, C(HOPMHPOBATH y CTYACHTOB YMCHHS BIYMYHBOTO UTCHHSA
TEKCTOB II0 CHEIHMAIBHOCTH C TIOJIHBIM H3BIICYCHHEM WM HHTEpPIIpETAI[MeH
nHpOpPMAaNNH, a TAKXKE Pa3BUTh YMEHHS OBICTPOTO UTECHUS, HAIPABICHHOTO
Ha TOWCK HYXHBIX JaHHBIX M COCTaBJIEHHE OOIIET0 MPEICTaBICHHS O
npountaHHOM. COMyTCTBYIOIIAs 3ajaya — COBEPIICHCTBOBAHUC HABBIKOB
YCTHOM ¥ MUCbMEHHOU peyH.

B ocHOBy mocoOus TOJOXEHAa CHUCTEMa TEKCTOB, B3STBIX U3
ayTeHTHYHBIX HUCTOYHUKOB. [locoOme Bkiroyaer 8 pasgenoB. Kaxiwiid
paszen BKIHOYACT JBa TekcTa — A u b, CHaOXEHHBIX cIOBapeM W
CICIHATBHO pa3pabOTaHHBIMK YIIPAKHCHHUSIMHU.

[IpenTexcToBele  YOpaXHEHWS  HANpaBIEHBI  HAa  CMBICIOBYIO
TPYNIIUPOBKY HOBBIX TEPMHHOB, a TAaKKe MPOTHO3MPOBAHWE COJCPIKAHUS
TEKCTa W TIOWUCK OlpeneneHHoi wHpopMammu. J[lanee mpemxycMoTpeHO
H3ydaroliee YTeHHE TeKCTa A ¢ [eNbI0 IOJHOTO M TOYHOTO TIOHMMAaHUS
MIPEICTAaBICHHBIX CBEACHWH. TEKCTOBBIE YNPaKHEHHWS IIPEANOIATaloT
YCTaHOBIICHHE CBS3M MEXAY (akTaMH TeKCTa, 3alOJHECHHE JHarpamm,
0003HauUCHUE PUCYHKOB C OTOPOM HA TEKCT, KOHTPOJIUPYIOT MOHUMAaHHE
MPOYHUTAHHOTO HA YPOBHE 3HAUCHUIA U CMBICTIA.

Pabora ¢ TekctoM B mpemycMarpruBaeT MOUCK pa3IUdHOM WHGOPMAIIHH,
OTBETHl HA BOMNPOCHI, KAacaloIIUecs OCHOBHOTO COJAEPKAHUA, OLCHKY
MIPOYHUTAHHOTO.

IMocneTekcToBBIC YIIPa)XXHEHUsI OPUCHTUPOBAHEI HA COBEPIICHCTBOBAHUC
HaBBIKOB MHCBMEHHOH W YCTHOH peddn Ha OCHOBE TEKCTOB U
JIOTIOJTHUTEILHOM, CAMOCTOSITEILHO HAWIEHHOW WH(OPMAIIHH.

B koHIe mocoOWs MPUBOIUTCS OOIMIMKA pacIIMpPeHHBIN aaBUTHBIN
CJI0Bapb, 00JIeryaromuil padboTy CTyIeHTOB.

Pa3zpaboTanHBIe 3a7aHWUS MOTYT HCIIONB30BATHCA KAK HA ayIHUTOPHBIX
3aHATHUSX, TaK U BHEAYAUTOPHO.



UNIT 1

U,—, ” You are to learn about very important earthmoving®

machines — bulldozers. What words do you need to understand the
information about them?

3eMIIepOHHBIE

Ex. 1.1. Read the vocabulary attentively and find the words that
belong to these categories:

Tools

Characteristics (adjectives)

Actions (verbs)

Metals

Vocabulary

crawler [*kro:1o] — ryceHUuHBIH TPaKTOP
reclamation [,reklo’meif(a)n] work — MennopaTuBHbie paboThI
tracked [treekt] — rycennuHbIi
ground hold [*gravnd hould]- cuemenue ¢ rpyarom
torque divider [,to:k drvaids] — pacnipeaenuresnb KpyTAero MOMeHTa
engine power [*endsin ,pava] —MOIIHOCTh JBUIATEINS
dragging ['dreegim] ability — tsirosas cioco6HOCTB
tool [tu:l] — paGouwuii opran; opymue
blade [blerd] — orBan
strait [strert] ~ — npsimoii oTBan
universal [,ju:nrvs:s(e)l] ~ — chepuueckuii oran
S-U ~ — nonycdepnueckuii oran
bull [bul] ~ — ycunennsrii oTBan
brush-rake [*brafreik] ~ — oTBax THIA KyCTapHHKOBEIE TPAGITH
ripper [’rips] — peIXIUTENH
single shank [,smgl *j@nk] ~ — onHO3yOBII PEIXINTETH
multi-shank [,maltr’feenk] ~ — MHOTO3yOBIi pHIXITHTETH
plate [plert] — miacTuHa
lateral curve [’leet(a)r(a)l ,ks:v] — nonepeunas kpuBu3Ha
side wings [’said wimz] — 6okoBbIe 1eku (0TBasA)
curvature ['ks:vatfo] — kpuBn3Ha
frame [freim] — pama
rock — kameHb; TOpHast MOPOJa; CKaJbHAs IOPOAA

angle ["&eng(o)l] — yron
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reinforced [,ri:in*fa:st] — ycuaeHHbI#, yKpemeHHbIH

to fit — ocHamare; ycraHaBIMBaTh; MOHTHPOBATH

replaceable [rip’leis(a)b(a)l] — cMennbIi

tungsten-steel alloy [,tanst(o)n sti:l *&lor] — crans, nerupoBannas BoabdHpamMom
tip — HaKOHEYHUK

rear attachment [,ro o'tet/mont] — saanee naBecHoe 060pya0BaHUE
stumpbuster ['stamp,basto] — uamenpunTeH MHEH

to grind [graind] — nepemansiBaTh

Ex. 1.2. Look through the text and name the numbers of the
paragraphs in which the following things are mentioned:

a) reclamation work;

b) side wings;

¢) varying angle;

d) earthmoving equipment;

e) heavy ripping;

f) replaceable tip.

Ex. 1.3. Read the text to understand in detail the arrangement of
bulldozer parts and their functions.

Text A: Bulldozers

A bulldozer is a crawler used to push large quantities of soil, sand,
rubble, or other such material during construction or reclamation work.
Bulldozers can be found on a wide range of sites, mines and quarries,
mllltary bases, heavy industry factories, engineering projects and farms.

Most often, bulldozers are large and powerful tracked heavy equipment.
The tracks glve them excellent ground hold and mobility through very
rough terrain®. Wide tracks help distribute the bulldozer's welght over a
large area (decreasmg pressure), thus preventing it from sinking® in sandy or
muddy ground. Bulldozers have excellent ground hold and a torque divider
designed to convert the engine's power into improved dragging ability.
Because of these characteristics, bulldozers are used to clear areas of
obstacles, shrubbery, burnt vehicles, and remains of structures. Modern
bulldozers have a comfortable cab.

*The bulldozer's prlmary tools are the blade and the ripper.

“The bulldozer blade is a heavy metal plate on the front of the tractor,
used to push objects, and shoving sand, soil and debris. Dozer blades
usually come in three varieties:

> (1) A stralght blade (S blade") which is short and has no lateral curve
and no side wings and can be used for fine grading®.
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®(2) A universal blade ("U blade") which is tall and very curved, and has
large side wings to carry more material.

"(3) An "S-U" combination blade which is shorter, has less curvature,
and smaller side wings. This blade is typically used for pushing piles of
large rocks, such as at a quarry.

®Blades can be fitted straight across the frame, or at an angle, sometimes
using additional hydraulic cylinders to vary the angle while moving. The
bottom edge” of the blade can be sharpened, e.g. to cut tree stumps.

°Sometimes a bulldozer is used to push another piece of earthmoving
equipment known as a "scraper". Many dozer blades have a reinforced
center section with this purpose in mind, and are called "bull blades".

The ripper is the long claw-like device® on the back of the bulldozer.
Rippers can come as single (single shank) or in groups of two or more
(multi-shank rippers). Usually, a single shank is preferred for heavy ripping.
The ripper shank is fitted with a replaceable tungsten-steel alloy tip.

YA less common rear attachment is a stumpbuster, which is used to
grind a tree stump. A bulldozer with a stumpbuster is used for land clearing
operations, and usually has a brush-rake blade.

Notes to the text:

1- HepOoGHAA MECMHOCHb

2 — nozpyscenue

3- 3aeepuiaroujee évlpasnusanue

4 — HudHKICHAA KPOMKA

5 — yempoiicmeo, noxosicee na kozoms

Ex. 1.4. Label the parts of the bulldozer referring to the text. What
kind of ripper does it have?
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Ex. 1.5. What are the designs and functions of bulldozer tools? De-
scribe them using this table:

a heavy metal plate on the front of the

tractor.
usually accompanied by a brush-rake
blade.
The shank pushes objects, shoves sand, soil and debris.
The ripper is used to grind a tree stump.

in two varieties: single-shank and

The stumpbuster comes .
multi-shank.

The blade can be the claw-like rear attachment.

in tree varieties: “S”, “U” and “S-U”.

fitted with a replaceable tungsten-steel
alloy tip.

Ex. 1.6. What makes bulldozers irreplaceable in construction and
reclamation work? Place the words given below into the correct blanks.

torque divider  hydraulic cylinders  tracks
side wings angle  bull blade

1. Wide give the bulldozer excellent ground hold and distribute
its weight over a large area.

2. The converts the engine's power into improved dragging
ability.

3. Atall and very curved universal blade has large to carry much
material.

4. Blades can be fitted straight across the frame, or at a varying

5. A bulldozer can have a reinforced center section — a —and
push a scraper.

6. have enabled better manipulation of the blade.

Ex. 1.7. Add some more details to the statements given below using
the words in brackets and making the necessary changes.

1. A bulldozer is a tracked tractor. (crawler)

2. A bulldozer can be equipped with a ripper. (rear attachment)

3. Each shank has a replaceable tip on its end. (tungsten-steel alloy)
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4. An "S-U" blade is typically used for pushing piles of large rocks.
(curvature)

5. A bulldozer can be used for removing bushes and roots. (brush-rake)

6. Some bulldozers are capable of economic and efficient grinding of
tree stumps. (stumpbuster)

Ex. 1.8. Learn some facts from the history of bulldozers. Translate
the passage given below into Russian to see how well you understand
the information.

In early days, the bulldozer was no more than a farm tractor which had a
bulldozer style blade attached to the front. This blade had no independent
movement. But the old farm tractor bulldozer was difficult to remove tree
stumps, push rocks and grade the ground. It was necessary to build a
specific bulldozer.

In 1923, a young farmer named James Cummings and a draftsman
named J. Earl McLeod made the first designs for the bulldozer. They built
their machine in Morrowville, Kansas. In 1925 it was patented.

Bulldozers became widespread in the mid-1930s. Over the years,
bulldozers got bigger and more powerful in response to the demand for
equipment suited for larger earthworks.

In modern bulldozers blade movement is controlled by hydraulic
cylinders. The operator can adjust it from within the cab. A more recent
innovation is the outfitting of bulldozers with GPS technology for better
machine control.

The best known maker of bulldozers is Caterpillar in the USA.

Ex. 1.9. Answer the questions.

1. What kinds of work can bulldozers do?

2. Where can they be found?

3. What attachments can bulldozers be fitted with?

4. Which of the three blade varieties can be used for fine grading?
5. What makes it possible for a bulldozer to cut three stumps?

6. What kind of ripper is preferred for heavy ripping? Why?

7. What are the advantages of outfitting bulldozers with hydraulic cylinders?
8. Who invented the first specific bulldozer?

9. When did bulldozers become widespread?

10. How did they evolve over time?

11. What are the benefits of using GPS technology in bulldozers?
12. Why are bulldozers preferred earthmoving machines?
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Ex. 1.10. Write an encyclopaedia entry' concerning bulldozers of
about 100 words. Make use of the expressions given below.

CTaThsa

powerful machine for
used in
tracked heavy equipment
primary tools are
come in three varieties / can come as
rear attachments

Ex. 1.11. Learn the words before reading text B.
rover ['rouvo] — Be3nexon
develop [dr'velop] — pa3pabarbiBaTh, KOHCTPYHPOBATH, CO3aBAThH
dump truck ['dam trak] — camocsan
unlike [an'laik] — B oTymune ot
life-size ['laifsaiz] — B HaTypanbHYIO BETHYUHY

wheel [wi:l] — pynb

capability [ kerpa'biloti] — BO3MOKHOCTH

heavy-duty [ hevr'dju:t] — cBepxMoLIHBIit

research [r1's3:{f] — (Hay4HOe) HccliefoBaHue

to sustain [sa'stein] — moAePKUBATH

source [$0:S] — HICTOYHUK

to conduct [ken'dakt] — mpoBoauTH

investigation [, vestr'ge1[(o)n] — uccnenoBanue
robotic [rau'botik] — poGoTrznpoBanHbIit

vehicle ['vi:kl] — TpaHcTIOpTHOE CPEACTBO

jet propulsion [pra'palf(a)n] — peakTiBHOE MBHXEHKE
amount [o'maunt] — KOJTUIECTBO

terrain [to'rein] — TeppuTopus; MECTHOCTh

workload ['w3:kloud] — 06beM paboThI
power-to-weight ratio ['re1fiou] — OTHOIIEHHE MOIIHOCTH K BECY
approximately [o'proksimatli] — nmpubnu3uTENHEHO
view [vju:] — 0030p; BUA

to determine [dr't3:min] — onpenensaTh, ycTaHABIUBATD
to explore [1k'splo:] — uccnenoBars

Ex. 1.12. Choose the word that best fits the blank.
1. The ability to carry cargo weighing 20 tons makes the (rover /
dump truck) legendary.
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2. The police officer asked the driver whether he was the registered

owner of the (wheel / vehicle).

3. It was an eight-hour ride around 1,200 bends of rough (terrain /
view).

4. He has dedicated his life to scientific (research / source).

5. The best way (to conduct / to explore) the countryside is on
foot.

6. The soil in this part of the world is not rich enough (to sustain /

to determine) a large population.
Ex. 1.13. Look through the text and find the words having the same
meaning as:

« full-scale (paragraph 2) « studies (paragraph 4)
« abilities (paragraph 2) * quantity (paragraph 5)
* powerful (paragraph 2) « around (paragraph 6)

Ex. 1.14. Read the text and do the tasks that follow.
Text B: NASA Bulldozer Rovers Could Get the Scoog1 On Mars

Tiny bulldozer rovers may some day dish up?® the dirt and pack it in on
Mars. The design of a prototype bulldozer rover being developed by NASA
engineers mimics® that of a bulldozer and dump truck.

Unlike a life-size bulldozer and dump truck, which can weigh several
thousand pounds, these rovers are lightweight, intelligent and can work
without an operator at the wheel. Yet they have the same capabilities,
relative to their size, as their heavy-duty counterparts”.

*Robotics engineers think the basic research on these bulldozing rovers
may support future missions to look for life or to sustain a human presence.

““If water sources, such as hot springs, layers of ice or groundwater
reservoirs are discovered on Mars, a network of these rovers could conduct
scientific investigations and excavate the site piece-by-piece, just as humans
would on an archeological dig®,” said Brian Wilcox, supervisor of the
Robotic Vehicles Group at NASA’s Jet Propulsion Laboratory, Pasadena,
California. “Rovers like these may also play a role in establishing a space
outpost® for eventual human occupancy’. They may be used to create buried
habitats® or utility trenches® and to excavate resources to support life.”

>“We think a greater amount of terrain can be excavated if the workload
is shared among several smaller vehicles. Smaller solar powered vehicles
have a higher power-to-weight ratio than bigger vehicles, yet together can
perform the same tasks as a large vehicle,” said Wilcox.
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®Weighing approximately 3.6 kilograms (8 pounds), the bulldozer rovers
have arms with a tiny scoop to dig up and dump the soil into an overhead
bucket'®. They use their arms to right themselves if they fall over. Working
in groups, they will create a virtual communications network with a central
control tower, equipped with stereo cameras that will provide a 360-degree
view of the terrain. A reflector will unfurl* from the tower and divert'? the
Sun’s energy to the bulldozer rovers that are down a hole® or ditch™.

"The bulldozer rovers share the same processor and software as the
nanorover originally designed to fly on a Japanese asteroid mission. Four
prototypes are working at this time. Engineers are working to determine the
optimum size of the rovers for excavation tasks.

&\When people hear about the work we do, they sometimes think we are
just talking science fiction,” said Wayne Schober, manager for advanced
robotics surface systems at JPL. “We worked on some of the most advanced
robotic vehicle designs of the mid-1980s, such as those that enabled the
two-armed coordinated robots for the International Space Station, the Mars
Pathfinder Rover and the rovers about to explore Mars. We are not all fun

and games. We mean business.”
Notes to the text:
1 - cosok; Kosw
2 — coopams
3 — umumupyem
4 — ananocu
5 — apxeonozuueckue packonku
6 — Kocmuueckuit agannocm
7 — 3acenenue 1100bmu
8 — noozemmnure ncunuwa
9 — mpanweu 0na undicenepuvIx cemeil
10 — noodsecnoii ko
11 - pazsepnemcs
12 — nanpasum
13 — sama
14 - kanaea

Ex. 1.15. Answer the questions.

1. Who is developing the design of a prototype bulldozer rover for Mars?
2. What does this design mimic?

3. What capabilities do the rovers have?

4. What role may such rovers play?

5. How can a greater amount of terrain be excavated?

6. How much does a bulldozer rover weigh?

7. What are the bulldozer rovers equipped with?

8. Where do the bulldozer rovers get energy for their work?
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9. What are engineers working at now?
10. What do people think when they hear about the work of the Jet
Propulsion Laboratory?

Ex. 1.16. Say whether the statements are true of false. Correct the
false ones.

1. The rovers are lightweight and intelligent but can’t work without an
operator at the wheel.

2. Hot springs, layers of ice or groundwater reservoirs could prevent the
rovers from working on Mars.

3. The Robotic Vehicles Group is a part of NASA’s Jet Propulsion
Laboratory.

4. Smaller solar powered vehicles have a lower power-to-weight ratio
than bigger vehicles.

5. The bulldozer rovers will never work in groups.

6. The rovers use their arms to right themselves if they fall over.

7. The processor and software of the bulldozer rovers differs greatly
from those of the nanorover originally designed to fly on a Japanese
asteroid mission.

Ex. 1.17. Join the halves of the sentences.

1. Tiny bulldozer rovers may a. to create buried habitats or utility
some day trenches and to excavate resources to
2. The basic research on these support life.

bulldozing rovers may support b. a virtual communications network
3. They may be used with a central control tower, equipped
4. Working in groups, they will with stereo cameras.

create c. working at this time.

5. Four prototypes are d. dish up the dirt and pack it in on

6. They worked on Mars.

e. some of the most advanced robotic
vehicle designs of the mid-1980s.

f. future missions to look for life or to
sustain a human presence.

Ex. 1.18. Do you think it’s important to explore planets other than
Earth? Why? / Why not?

Ex. 1.19. Would you like to work in a team of extraterrestrial rover
designers? What kind of extraterrestrial vehicle would you like to
develop?

12



Fun with bulldozers

Ex. 1.20. Moving across and down find 8 hidden words related to
bulldozers.

ulg|d|f|x|qgla|lbla|s|j|o|z|c|e|qg|w|t
z|lj|lvimtjojo|l|h|k|r|h]la|l|k|r|p]|q
dlp|k|k|y|eju|la|t|t|a|c|h|le[me|n|t
s|y|ljumqg|t|d|y|k|l|o|z|b|n|r|x]|e
gld|lc|r|ajw/l]e|r|{g|d{jju|jo|f|mlo|y
ale|lnfalmrjujo|i|b|j|wle|lolf|k|l]|p
ulr|g|n|s|tlulmp|bju|s|t]|e|r|d|g|o
e|l|v|klwd|j|k|p|t|loja|f|y|i|m|le|k
clufr|v|ajtju|r|e|mw k|o|le|[f|qg|z]|h
mz|d/ wy|s|o|f|rja|me|z|x|v|n|u]ll

Ex. 1.21. Help the bulldozer to find its way to the worksite. Which
path should it take?

13



UNIT 2

il

— ” You are to study scrapers and graders — earthmoving

equipment used in civil engineering’. What words do you need to
understand their description?

CTPOUTEILCTBO

Ex. 2.1. Read the vocabulary carefully and find the words that can
be put into the following groups:

Conimer™
achine parts
/ “ P <
~ Actions —
(verbs)

~

Vocabulary

digging ['digim] — BeleMKa rpyHTa; PHIThE; KOTIAHUE
loading ['lavdig] — 3arpy3ka
hauling [*ho:lip] — TpancopTipoBka
dumping [*dampig] — BBITpY3Ka; pa3rpys3ka B OTBAI
spreading ['spredin] — pacnpeznenctue
hopper — ko1 (ckpernepa)
bowl [baul] — xoB1r (ckpemnepa)
edge [ed3] — kpomka
cutting ['katm] ~ — pexyias KpoMKa; HOXK KOBILIA CKperepa
to lower [’lova] — omyckarb
to raise [reiz] — mogHMMaTh
apron [*empr(a)n] — 3acnonka (papTyk) KOBLIA CKpenepa
ejector [1d’zekto] — BbITanKMBaTENB (MOPOBI U3 KOBIIIA CKpemnepa)
cut [kat] — BeieMKa; KOTIOBaH
site [sait] — mecTo
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empty [’empti] — mycToi
engine ['endzin] — mortop, ABUraTENH
~ capacity [ko’paesati] — MoIIHOCTD ABUTATENS
scraper ['skreipa] — ckpernep
elevating [*eliverti] ~ — ckpenep ¢ 3yeBaTOPHOIT 3arpy3Koit
twin engine push-pull [,puf*pul] ~ — AByXMOTOPHBIi CIBOCHHBII CKperiep
twinengine auger [*o:ga] ~— IByXMOTOpHBI CKpeTiep CO IIHEKOBOM 3arpy3Koi
pull-type [pultaip] ~ npuuensoii ckpenep
wheel [wi:l] — xoeco
to pull — tsayTH
conveyor arrangement [kon,vers o’reindzmont] — KOHBEHEPHOE YCTPOHCTBO
flight [flart] — ckpebok (ckpemepa)
push-tractor — TpakTop-ToyKau
self-propelled [,selfpra’peld] — camoxonusbrit
axle ['&ks(a)l] — ocp
tri- [trar] ~ — TpexocHbrit
grader ['greids] — rpeiinep
surface ['ss:fis] — noBepxHocTh
flat ~ — poBHas ropusoHTaIBHAS TIOBEPXHOCTD
inclined [1n’klaind] ~ — Hak/OHHAst IOBEPXHOCTH
grade — ypoBeHb TpyHTa

Ex. 2.2. What kinds of information do you think are mentioned in the
text given below? Look through the text and tick (v") what you have found:

a) work done by scrapers;

b) types of scrapers;

c) work done by graders;

d) types of graders;

e) arrangement of scraper and grader parts;
f) history of scrapers and graders.

Ex. 2.3. Read the text attentively to learn about the characteristics

of these earthmovers and where and how they are used.

Text A: Scrapers and Graders

A scraper is a large piece of equipment capable of digging, loading,
hauling, dumping, and spreading materials. Self-propelled scrapers were
invented in the 1930s. Most current scrapers have two axles, although

historically tri-axle configurations were dominant.
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*The rear part has a vertically moveable hopper (also known as the
bowl) with a sharp horizontal front edge. The hopper can be hydraulically
lowered and raised. When the hopper is lowered, the front edge cuts into the
soil and fills the hopper as the grader moves forward. To cut hard materials
and load the scraper a bulldozer pushing from behind may be required.
When the hopper is full (8 to 34 m®, depending on type) it is raised, and
closed with a vertical blade* known as the apron. The scraper can transport
its load to the fill area where the blade is raised, the back panel of the
hopper, or the ejector, is hydraulically pushed forward and the load tumbles
out. Then the empty scraper returns to the cut site and repeats the cycle.

0n the elevating scraper the bowl is filled by a type of conveyor
arrangement fitted with horizontal flights to move the material engaged® by
the cutting edge into the bowl as the machine moves forward. Elevating
scrapers do not require assistance from push-tractors.

“Scrapers can be very efficient on short hauls where the cut and fill areas
are close together and have sufficient length to fill the hopper. The heavier
scraper types have two engines, one driving the front wheels, one driving
the rear wheels, with engines up to 400 kW (536 hp®).

> Types of scrapers:

® (1) Single engine open bowl (usually needs a bulldozer to assist in loading).

" (2) Single engine elevating scraper (uses an elevator to load material
and needs no push-tractor).

& (3) Twin engine open bowl (has two engines, usually no push-tractor is required).

° @) Twin engine push-pull (a system of two standard scrapers hooked’
together using the four engines’ power while loading; no push-tractor is needed).

19 (5) Twin engine auger scraper (uses a giant auger mounted vertically
in the bowl to pull the material upwards).

11(6) Pull-type scraper (uses agricultural tractor or bulldozer to pull).

A grader is a construction machine with a long blade used to create a
flat surface. Typical models have three axles, with the engine and cab
situated above the rear axles at one end of the vehicle and a third axle at the
front end of the vehicle, with the blade in between. In certain countries, for
example in Finland, almost every grader is equipped with a second blade
that is placed in front of the front axle. Blade width ranges from of 2.50 to
7.30 m and engine capacity ranges from 93-373 kW (125-500 hp).

B3 The grader's purpose is to “finish grade" the "rough grading" performed
by heavy equipment or engineering vehicles such as scrapers and bulldozers.

* Graders are commonly used in the construction and maintenance of
dirt roads and gravel roads’. In the construction of paved roads® they are
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used to create a wide flat surface for the asphalt to be placed on. Graders are

also used to finish grade prior to the construction of large buildings. Graders can

produce inclined surfaces. In some countries they are used to produce drainage

ditches with shallow V-shaped cross-sections on either side of highways. In

certain places, graders are often used in municipal and residential snow removal.
15 Modern graders can be outfitted with GPS for precise grade control.

Notes to the text:

1 -30ecv: nnacmuna

2 —30ech: omoeneHHblil Om Maccuea (Cpe3aHHbLil HOHCOM) ZPYHM
3 — hp — horse power

4 — cuennennvie

5 — 2pynmosvie u zpasuiinbie dopozu

6 — dopozu ¢ acpanvmosvim nokpvimuem

Ex. 2.4. Match the types of machines with the pictures (A-F).

push-pull scraper
double blade grader

auger scraper

open bowl scraper

elevating scraper

pull-type scraper




Ex. 2.5. Replace the Russian words with the English ones to
complete the descriptions:

A) (Camoxoonwie) scrapers are large machines used for digging, hauling,
(eviepyska) and (pacnpeoenenue) materials in a variety of construction jobs.
These machines quickly move large quantities of earth around a
construction site, unlike the less popular (npuyennoir) scraper.

A standard self-propelled scraper is comprised of a (koew), an apron and
an (swrmankusamenv). These scrapers vary in the number of (momoper),
bowls, and (xozeca) they have.

An (c oanesamopnoii saepyskoir) scraper has a hydraulically- or
electrically-driven elevator instead of an apron. The elevator (cxpebxu) load
the material into the scraper’s bowl.

In an (wnexoewiir) scraper, a vertical auger hydraulically rotated inside
the bowl raises the material into it.

B) Graders are machines used to create (posras copusommanvuas) Or
(naxnonnas) surfaces. The main tool of a grader is its (omeax). Most graders
have three (ocu). The engine (mownocms) may range from 125hp to 500hp.
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Ex. 2.6. Fill in the blanks with the words from the box to outline the
working cycle of a scraper:

[ apron hopper edge loaded hauls empty ejector |

1. The is lowered.
2. The scraper moves forward and the front of the hopper cuts
into the soil.

3. The hopper is
4. The full hopper is raised and closed with the

5. The scraper its load to the fill area.

6. The apron is raised and the pushes the load out of the hopper.
7. The scraper returns to the cut site.

Ex. 2.7. Say whether the statements are true of false. Correct the false ones.
. Scrapers are capable of digging and transporting materials.

. Most modern scrapers have three axles.

. The scraper bowl is |mmovable

. The bowl can haul 8 to 34 m® of material.

. The maximum capacity of scraper engines is 400 hp.

. Grader blades vary in width from of 2.50 to 7.30 m.

. Graders can only produce a flat surface.

. Graders are not used in reclamation work.

CO~NOUTRWN -

Ex. 2.8. Answer the questions.

1. What is the main tool of a scraper? What is its function?

2. When do scrapers need push-tractors?

3. What are the advantages of self-propelled scrapers over pull-type ones?
4. What jobs can graders do?

5. Where is the grader blade usually situated?

6. Why is the grader used after scrapers and bulldozers?

Ex. 2.9. You work at a plant making scrapers and graders. Write a short
advertisement for one model of scraper and for one model of grader to sell
your produce. Mention the name of your product, its functions and
specifications, emphasize its superiority. Use some of the expressions given
below.

is designed for
is a self-propelled machine
Its unique ... technology guarantees
It has
It is equipped with
is superior to
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Ex. 2.10. Learn the words before reading text B.

versatile ['v3:sotail] — yHuBepcanbHbIit

efficient [1'fif(o)nt] — adpdexTrBHbIH

cost-cutting — 9KOHOMHYHBI, CHIDKAIOIIUIA CTOMMOCTb

challenge ['faelinds] — cnoxxnas 3agaua

strength [stren0] — npo4HOCTH

durability [ djusra'biloti] — gonroBeyHOCTH

conditions [kan'dif(a)nz] — ycrnoBus

controls [kan'traulz] — cpencrra ynpasieHust

inexperienced [ mik'sprorronst] — HEOTBITHBI#

to ensure [1n'fus] — obecrieunBaTh

consistency [kean'sist(e)nsi] — MOCTOSIHCTBO

wheel slip — mpoGykcoBka koéc

ground speed ['graund spi:d] — nocTymarenbHas CKOPOCTh

job site — pabouas roraaxa

duration [djua'rerf(o)n] — IpOAOIKUTENBEHOCTD; BpEMSI

gear [gio] — mepeaya

fuel [fju:sl] — ToruTHBO

mode [moud] — pexxim

feature ['fi:ffo] — xapakrepucruka

transmission shift point — Touka nepekiroueHnss KOPOOKHU Mepeaay
rpm (revolutions per minute) — [4uciio] 060pOTOB B MUHYTY, 00/MUH
to aid [erd] — momorars

saving — 5KOHOMHUS

payload ['perloud] — mose3Has Harpyska; Tpy30m0IbEMHOCTb.
optional ['opf(a)n(a)l] — monoMHKUTENBHBIHA, YCTaHABIHBAEMBIH 1O
KENAHUIO 3aKa3urKa

accuracy ['ekjorasi] — To4HOCTD

to avoid — u36eratpb

to simplify ['stmplifar] — ynpomiats

Ex. 2.11. Tick (v) the sentence that uses the underlined part
correctly.
1 A Then Tesla decided that the market needs a more versatile car.
____ B Unfortunately, new cars are quite cost-cutting, especially now.
2 A Tesla's autopilot reduces car conditions by 50%.
____ B Electronic controls use electrical signals and digital algorithms
to perform their functions.
3 ___ A Pneumatic tyres were ensured in 1888 by John Dunlop.
____ B The pilots had to take emergency action to avoid a disaster.

20



4 A ltalso increases stability by reducing wheel slip on unpaved or
snow-covered roads
____ B Our electronic page has now good ground speed.
5 A The operator sits in the fuel, and from there he performs all
manipulations.
____ B Onsome electronic devices, different modes are available.
6 A It combines enhanced functionality, payload, and the lowest
price in its class.
____ B He entered the wrong number by accuracy.

Ex. 2.12. Look through the text and find the words having the same

meaning as:
« difficult tasks (paragraph 1) « characteristic (paragraph 4)
* constancy (paragraph 2) « to help (paragraph 4)
* periods (paragraph 3) * makes easy (paragraph 7)

Ex. 2.13. Read the text and do the tasks that follow.

Text B: Caterpillar Scrapers are Versatile, Efficient,
and Cost-Cutting Tools

!Cat’s 637K Wheel Tractor-Scraper is engineered to conquer® challenges
operators face worldwide. With its strength and durability, it works in some
of the most difficult conditions and materials one can find. Ergonomic
controls and a newly redesigned cab interior provide a more comfortable
and efficient working environment all day long.

’Load Assist’ is designed to help shorten the learning curve® of
inexperienced operators to ensure consistency and faster loading of material
while reducing effort of the operator. Based on the speed of the machine,
Load Assist automatically adjusts® the cutting edge height to manage wheel
slip and to ensure consistent and efficient loading in bulk earthmoving
applications®.

*Ground Speed Control sets the desired top speed by the operator if the
job site requires a speed less than full run out®. Machine Speed Limit is
intended for use when top speed needs to be limited for longer durations
and Ground Speed Control is intended for use when the top speed needs to
be reduced for shorter segments or intermediate periods of time. The
operator can set the desired top speed and the machine will find the correct
gear that works best for the engine and transmission.

*Fuel Economy Mode is a two part feature when selected. The first part of
the feature lowers the transmission shift points allowing shifting to take place at
lower rpm to aid in fuel savings. The second part of the Fuel Economy Mode
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allows the machine when operated at engine rpm less than full throttle” to
automatically vary the power distribution between the tractor and the scraper.

*The Payload Estimator® (optional) will calculate the payload of the
machine in tonnes by measuring the bowl lift cylinder pressures at the
beginning of the loaded haul segment. This feature works best when using
Sequence Assist’. Using Payload Estimator during testing has achieved
better than 95% accuracy when compared to actual scale weights. The
Payload Estimator feature comes automatically when a machine is ordered
with Sequence Assist.

®Cat Grade Control (optional) intelligently ensures the machine does not
cut below grade in the cut area or over fill in the fill area, avoiding rework
and moving unnecessary material.

"Sequence Assist (optional) uses cylinder position sensors to automate
bowl, apron and further implement controls throughout the four core work
cycles: Dig, Haul, Unload and Return. When utilized this can reduce up to
14 individual operator commands per cycle. Sequence Assist simplifies
control over the implements, reduces joystick usage, automatically controls
cushion hitch™, transmission hold"" and ejector.

8Machine Speed Limit is designed to take the place of top gear
selection. If the machine top speed needs to be limited the operator can
select the top speed through the display. This will allow the machine to find

the correct gear that works best for the engine and transmission.
Notes to the text:
1 -30ecw: pewuumsn
2 — ycmpoiicmeo nomowju npu 3azpysKe
3 — epemsa obyuenusn
4 — pezynupyem
5 — npu maccogwix 3emaansix padomax
6 — nonnvii évioe2
7 — noansui 2az
8 — ycmpoiicmeo oyenku nonesnon nazpysxku
9 — ycmpoiicmeo agmomamu3ayuu noOc1e008amebHOCIMU Onepayuil
10 — amopmuszamop-cuenka
11 — 6noxuposxa mpancmuccuu
12 — gvicuan nepedaua

Ex. 2.14. Answer the questions.

1. What kind of tools are Caterpillar scrapers?

2. What provides a more comfortable and efficient working environment
all day long?

3. What is Load Assist designed for?

4. What is Ground Speed Control intended for?

5. When is Machine Speed Limit used?

12
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6. How many parts does Fuel Economy Mode have?
7. How does the Payload Estimator work?

8. What does Cat Grade Control ensure?

9. What is the function of Sequence Assist?

10. What is Machine Speed Limit designed for?

Ex. 2.15. Say whether the statements are true of false. Correct the
false ones.

1. Cat’s 637K Wheel Tractor-Scraper can’t work in difficult conditions.

2. Load Assist is based on the speed of the machine.

3. Ground Speed Control sets the desired top speed by the operator if the
job site requires a speed less than full run out.

4. Cat Grade Control is an optional feature.

5. The Payload Estimator is a standard feature.

6. Sequence Assist is a standard feature.

7. When utilized Sequence Assist can reduce up to 12 individual
operator commands per cycle.

8. If the machine top speed needs to be limited the operator can select
the top speed through the display.

Ex. 2.16. Join the halves of the sentences.

1. Cat’s 637K Wheel Tractor- a. and the machine will find the
Scraper is engineered correct gear that works best for the
2. Load Assist automatically adjusts  engine and transmission.

the cutting edge height b. the transmission shift points

3. The operator can set the desired allowing shifting to take place at
top speed lower rpm to aid in fuel savings.
4. The first part of the feature lowers c. when a machine is ordered with
5. The second part of the Fuel Sequence Assist.

Economy Mode allows d. to conquer challenges operators
6. The Payload Estimator feature face worldwide.

comes automatically e. the machine when operated at

engine rpm less than full throttle to
automatically vary the power
distribution between the tractor
and the scraper.

f. to ensure consistent and efficient
loading in bulk earthmoving
applications.
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Ex. 2.17. Do you think the more automation a machine has the
better? Why? / Why not?

Ex. 2.18. What do think about the use of autopilots in vehicles?
rs an
qun With scrapers and graq,,,,

Ex. 2.19. Moving across and down find 10 hidden words related to
scrapers and graders and their work.
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Ex. 2.20. Draw this Vienn diagram in your exercise books and sort
out the words into the three categories.

cab

auger
blade scraper parts grader parts

shared parts

apron
engine
elevator
ejector
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UNIT 3

M

-—‘ The class of earthmoving machines you are going to

learn about is named excavators. What words do you need to
understand their configurations and functions?

Ex. 3.1. Read the vocabulary attentively and choose the words be-
longing to the following categories:

Types of booms

Types of buckets

Kinds of tanks

Actions (verbs)

Operations

Vocabulary

boom [bu:m] — ctpena (3xckaBatopa)

mono [’'mona(uv)]~ — MoHOCTpENa

knuckle [nakl] ~ —oBopotHas ctperna

hinge [hinds] ~ — mapuupHas crpena

triple-articulated [tripl [:tikju’lertid] ~ — Tpexcexnuonnas crpena
stick — pykosTh (KOBIIIa 3KCKaBaTOPA)
bucket ['bakit] — koBur (9xckaBaTopa)

large capacity ~ — koBuI 60JbIII0i BMECTUMOCTH

general purpose ['ps:pas] ~ — yHHBepCcaIbHBIN KOBLI
rotating platform [rov.teritiy °pletfo:m]- noBopotHas mnatdopma
(skxckaBaropa)
house [haus] — noBopoTHas miatpopma (FKCKaBaTopa)
undercarriage ['ando,keerids] — maccu, X0J0BO€ YCTPOHCTBO
cable-operated excavator [,keibl,pparertid *ekskoveita] — sxckasarop ¢
KaHATHBIM [IPUBOJIOM
winch [wint] — ne6enxa
steel rope [roup] — crasnpHOI KaHAT
power shovel [fav(o)l] - Mexanuueckas Jsomata (MexJonara);
OJHOKOBIIIOBBIM 3KCKaBaTOp
hydraulic fluid [ha1,dro:11k *flu:1d] — paGouas skuaKoCTH
trench — kanagsa; Tpanmies
hole [houl] — sima
material [matiarial] handling — 3arpy3ka-pasrpy3ka MaTepHaioB
track frame [freim] — rycennunas pama
final drive [*fain(a)l draiv] — 6oproBas nepenaua
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hydraulic motor ['mauvts] — ruapomoTop

gearing [grorig] — pesykro
counterweight ["kavntawert] — npotuBoBec

tank — 6ax
fuel [fju:al] ~ — TorMBHBIN Gak
hydraulic oil ~ — macio6ak rugpocucTeMBI

centre pin — nenTpansHas namnda

to slew [slu:] — Bpamats(cst), moBOpaunBaTh(Cst)
hinge — apuup

to pivot ['pivat] — Bpamars(cs), moBopaunuBaTh(cs)
digging force [fo:s] — ycunue pezanus (KoBIa 5KCKaBaTopa)
cleanup ['kli:nap] — 3auncrka 3a60s

leveling [’lev(o)lim] — manupoBKa (MOBEPXHOCTH)
hardened ["h[_]d(o)nd] — u3 3akanenHoi cranu
side cutter — 6okoBas pexylas KpoMKa

backhoe ['baekhou] — 06paTHas monara

to scoop [sku:p] — konats

front [frant] shovel — npsimast monara

Ex. 3.2. Look through the text and find out in which paragraphs
these things are mentioned:

a) power shovel, d) final drives;
b) rotating platform; e) counterweight;
c) undercarriage; f) side cutters.

Ex. 3.3. Read the text carefully to get to know the details of
excavator arrangements and their functions.

Text A: Excavators

'Excavators are heavy construction equipment consisting of a boom,
stick, bucket and cab (cabin) on a rotating platform, known as the "house".
The house sits atop an undercarriage with tracks or wheels.

’A cable-operated excavator uses winches and steel ropes to accomplish
the movements. They are often called power shovels. All movement and
functions of a hydraulic excavator are accomplished through the use of
hydraulic fluid, with hydraulic cylinders and hydraulic motors.

%Excavators are used in many ways: digging of trenches, holes,
foundations; material handling, etc.

*Excavators come in a wide variety of sizes. The smaller ones are called

mini or compact excavators. Caterpillar's smallest mini-excavator weighs
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930 kg and has 13 hp; their largest model is the largest excavator available
the CAT 6090, it weighs over 979,990 kg, has 4500 hp and has a bucket
size of around 52.0 ma.

The two main sections of an excavator are the undercarriage and the
house. The undercarriage includes the blade (if fitted), tracks, track frame,
and final drives, which have a hydraulic motor and gearing providing the
drive to the individual tracks', and the house includes the operator cab,
counterweight, engine, fuel and hydraulic oil tanks. The house attaches to the
undercarriage by way of a centre pin, allowing the machine to slew 360°.

®The main boom attaches to the house, and can be one of several
different configurations:

7 (1) Most are mono booms: these have no movement apart from straight
up and down.

8 (2) Some others have a knuckle boom which can also move left and
right in line with the machine.

° (3) Another option is a hinge at the base of the boom allowing it to
hydraulically pivot up to 180° independently of the house; however, this is
generally available only to compact excavators.

19°(4) There are also triple-articulated booms (TAB).

11 Attached to the end of the boom is the stick. The stick provides the
digging force needed to pull the bucket through the ground.

12.0On the end of the stick is usually a bucket. A wide, large capacity
bucket with a straight cutting edge is used for cleanup or leveling where the
material to be dug is soft, and teeth are not required. A general purpose
(GP) bucket is generally smaller, stronger, and has hardened side cutters
and teeth used to break through hard ground and rocks. Buckets have
numerous shapes and sizes for various applications.

13 Excavators are classified according to their bucket action. A downward
arch® bucket motion is known as a backhoe. This bucket moves down and away
from the excavator, and then scoops back towards it in an upward motion.
When the bucket moves up and away, the machine is known as a front

shovel.
Notes to the text:
1 — ocywecmenarouguii unOuUOYaILHBLL NPUBOO K 2YCEHUUAM
2 — dyz000pasnoe

Ex. 3.4. Look at the pictures on pages 29-30 and tick (v") the
characteristics of the excavators:
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Ex. 3.5. Put each word in the correct blank to make sure you
understand excavator mechanisms.
1) power shovels / steel ropes
make use of winches and to perform digging of
trenches, holes, and material handling.
2) undercarriage / house

The is placed on top of a tracked or wheeled
3) slewing / central pin
The allows the house 360 degrees.
4) rotating platform / counterweight
The has the operator cab, , engine, fuel and hydraulic
oil tanks.
5) gearing / final drives
in the undercarriage have a providing the drive to the

individual tracks

6) boom / stick

Attached to the house is the that is connected to the
with a bucket on its end.

Ex. 3.6. Describe excavator parts and their purposes using the table.
a straight cutting edge

The mono boom up to 180° independent to
the house.

The knuckle boom | pivots | hardened side cutters and
teeth.

The hinge boom | moves | to break through hard
ground.
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The general purpose bucket has left and right in line with
the excavator.

The large capacity bucket | isused | straight up and down.

for cleanup or leveling
where the material is soft.

Ex. 3.7. Choose the best ending for each sentence. Refer to the text if
necessary.
1. The two main sections of an excavator are
a) the blade and the ripper.
b) the undercarriage and the house.
c) the hopper and the blade.
2. The operator’s cab is situated
a) on the undercarriage.
b) in the bucket.
¢) on the house.
3. Winches and steel ropes are typical of
a) cable-operated excavators.
b) hydraulic excavators.
¢) both cable-operated and hydraulic excavators.
4. Compact excavators are generally equipped with
a) triple-articulated booms.
b) hinge booms.
€) mono booms.
5. Excavators are classified into front shovels and backhoes according to
a) their bucket motion.
b) their bucket size.
c) the size of their hydraulic oil tanks.
6. The excavator can slew 360° due to
a) the counterweight.
b) the side cutters.
c) the center pin.
7. The digging force needed to pull the bucket through the ground is provided
a) by the stick.
b) by the boom.
c) by the track frame.
8. A bucket used to dig soft material
a) has no cutting edge.
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b) has no teeth.
¢) has hardened side cutters and teeth.

Ex. 3.8. Say whether the following statements are true, false or not
mentioned in the text.

1. The ancestor of the modern excavator was the Steam Shovel, patented
by William Smith Otis in 1839.

2. Excavators make holes and trenches by scooping the material.

3. Their undercarriage is always fitted with a blade.

4. Fuel and hydraulic oil tanks are situated on the house.

5. All types of booms are capable of pivoting independently of the house.

6. Caterpillar's smallest compact excavator weighs 930 kg and has 13 hp.

7. Medium size excavators can weigh 6300 kg to 37800 kg.

8. Caterpillar's largest model has 2500 hp and has a bucket size of
around 32.0 m3,

9. Efficient engines and hydraulics make John Deere excavators the
most reliable machines.

10. Besides digging excavators can be adapted for a variety of tasks by
replacing the bucket with other tools.

Ex. 3.9. Choose a model of excavator you like best and prepare its
presentation for an exhibition. The expressions given below will help
you to structure your talk.

Beginnings and endings: Referring to visuals:

I’d like to talk about ... As you can see in the picture, ...
My talk today is about ... The first / second next slide shows ...
There are (two / three) parts to it: ... Look at Figure 2.

Firstly, ... Secondly, ... Finally, ... If you at the diagram, you can see ...
To conclude / to sum up ... The slide / picture shows ...

Ex. 3.10. Learn the words before reading text B.
skilful ['skilf(e)l] — ymensrit
rescue ['reskju:] — cmacenue
remote-control [r1,mout kon'traul] — ¢ TUCTaHIIMOHHBIM yITPaBIEHHEM
disaster [dr'za:sto] — cTuxwuiiHoe GexcTBHE
operability — skcrtyaranroHHbIE KayecTBa
conventional [kon'ven(t)f(o)n(a)l] — 0ObraHBIi
verification test — nmpoBepoYHbIe UCIIBITAHUS
to represent [ repri'zent] — nmpeacTaBiATh (B BUJE YETO-II.)
level ['lev(a)l] — ypoBeHb
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performance [po'fo:mons] — IPOU3BOAUTENLHOCTE

to confirm [kon'f3:m] — moaTBepxaath,

inertia [r'n3;fo] — uHEpLIUS

target values ['veelju:z] — ueneBbie 3Ha4YCHHS

fine tuning ['tju:niy] — Tounas HacTpoiika

speed [spi:d] — ckopocTb

to estimate ['estimeit] — orieHuBaTH

external [1k'st3:n(o)l] — BHEIIHUI

force — cuia

feedback ['fi:dbaek] — oOpartHas cBs3b

tele-operated [ telr'ap(o)rertid] — ¢ AuCTaHIMOHHBIM yIIpaBIEHUEM
to measure ['me3o] — U3MepATH

frequency ['fri:kwensi] — vactora

vibration [var'breif(e)n] — BuGpauus

vibrotactile [, vaibrau 'tecktarl] — BuOpoTaKTHIBHBIH

unmanned aircraft ['eakra:ft] vehicle — 6ecninnoTHIi IeTaTeNbHBIN anmapart
arbitrary ['a:bitr(s)ri] — npou3BoIBHO BBHIOPAHHbIIT

to assess [a'ses] — oLeHUuBaTh

Ex. 3.11. Replace the words printed in italics with the words from
the word bank, which have the same meaning.

drones operability fine-tuning
«“dBa”l‘ skilful performance remote controls
target values rescue

1. None of those aircraft is certified for sea saving people’s lives.

2. These young engineers are very good at their work and that is
important.

3. Present-day TV electronic devices for operating something from a
distance regulate functions such as volume, channels, playback, track
change, and various other features.

4. Hitachi ICT Hydraulic Excavators are characterized by improved
safety and excellent functional quality.

5. The final precise adjustment of the machine was stopped to introduce
new qualitative changes.

6. This model is being redesigned to achieve planned parameters.

7. The machine designers have managed to reduce fuel and maintenance
costs while improving the effectiveness of functioning.

8. A few years ago unmanned aircraft vehicles were virtually unknown.
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Ex. 3.12. Look through the text and find the words having the same

meaning as:
» catastrophe (paragraph 1) * rate (paragraph 3)
* ordinary (paragraph 1) * response (paragraph 4)
* power (paragraph 4) « shaking (paragraph 5)

Ex. 3.13. Read the text and do the tasks that follow.

Text B: Skilful rescue robot with remote-control function

LA group of Japanese researchers developed a prototype construction robot
for disaster relief* situations. This prototype has drastically improved operability
and mobility compared to conventional construction machines.

A group of research leaders at Osaka University, Kobe University,
Tohoku University, The University of Tokyo, and Tokyo Institute of
Technology developed construction robots for disaster relief in order to
solve various challenges of conventional construction machines used in
such situations. Using a prototype machine with elemental technologies
under development, verification tests were performed on places that
represented disaster sites, and a certain level of performance was confirmed.
This prototype looks like an ordinary hydraulic excavator, but, specifically,
has the following elemental technologies:

- 3Quickly and stably controlling heavy power machines with high
inertia by achieving target values regarding location and speed through fine
tuning and by controlling pressures on a cylinder at high speeds.

- “Estimating external load of multiple degree of freedom (DOF)
hydraulically-driven robot from oil pressure of each hydraulic cylinder. The
estimated force will be used for force control or force feedback to the
operator of tele-operated rescue robots.

- *Measuring high frequency vibration by a force sensor installed at the
forearm? of the robot and giving the operator vibrotactile feedback.

- °Flying a multi-rotor unmanned aircraft vehicle UAV ("drone") to the
place of the operator's choice and obtaining image information. Long flights
and pin-point landing® of the drone are available due to power supply
through electric lines and a power-feeding helipad” for tethering® the drone.

- "Presenting the operator images of an overhead view from an arbitrary
place by using 4 fish-eye cameras mounted on the robot in real time so that
the operator can assess the area surrounding the robot.
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- 8Using a far-infrared ray camera® capable of viewing with long-
wavelength light’so that the operator can operate the robot while assessing
the situation even under bad weather conditions like fog.

°In addition to the above-mentioned® technologies, this group is
developing several useful elemental technologies and making efforts to
improve their technical performance. They are also developing new robots
with a double rotation mechanism and double arms with the purpose of

achieving higher operability and terrain adaptability.
Notes to the text:
1 - nomowp
2 — npeonneuve
3 — ebicokomounasn nocaoka
4- eepmoiemnan nﬂomaom C IIeKmponumanuem
5- npueas3vléanue
6 — Kamepa danvhezo UNPPAKPAcHO20 u3yUenUs
7 — 0nunn060.1H060I céem
8 — evtieynomanymeote

Ex. 3.14. Answer the questions.
. What did a group of Japanese researchers develop?
. How does the prototype machine look like?
. How was it tested?
. How many elemental technologies does the rescue robot have?
. Why are rescue robots tele-operated?
. How does the operator get vibrotactile feedback?
. What are unmanned aircraft vehicles used for?
. How does the operator get images of an overhead view?
How can the operator assess the situation under bad weather
conditions?
10. What new robots are the researchers developing now?

Ex. 3.15. Say whether the statements are true of false. Correct the
false ones.

1. The prototype construction robot differs little from conventional
construction machines.

2. Verification tests were performed on places that represented disaster sites.

3. Research leaders at Osaka University refused to take part in the
development of the robot.

4. The heavy power machines have high inertia.

5. The operator of remote-control rescue robots has no force feedback.

6. The drone is capable of long flights and pin-point landing

7. The operator can fully assess the area surrounding the robot.

8. The group of researchers is making efforts to improve the technical
performance of elemental technologies.

Coo~NOOUT,,WDNPE
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Ex. 3.16. Join the halves of the sentences.

1. Construction robots for disaster
relief were developed

2. The prototype machine with
elemental technologies under
development

3 Target values regarding location
and speed

4. Controlling pressures on a
cylinder at high speeds

5. QOil pressure of each hydraulic
cylinder helps

6. Drones are supplied with

a. power through electric lines and
a power-feeding helipad for
tethering the drone.

b. are achieved through fine
tuning.

c. demonstrated a certain level of
performance.

d. helps to control the machines.
e. in order to solve various
challenges of conventional
construction machines used in
such situations.

f. to estimate external load of
multiple degree of freedom

Ex. 3.17. What is your opinion of remote-control rescue robots? Are
they better than human-operated machines? Why? / Why not?

Ex. 3.18. Which of these areas do you think will benefit the most
from robotization: industry, agriculture, construction, trade, transport,
communications, service sector? Rank them.

Fun with excavators

Ex. 3.19. Moving across and down find 10 hidden words related to

excavators.
gle|r|d|f|lg|b|n|{mp|g|h|la|l|md/ b|qg
uln|d|e|r|clalr|r|ilalg|e|f|z|a|o]li
z|f|b|le|[x|z|w|g|i|lu|e|g|t|a|lc|d|o]a
alblqglwli|njc|h|i|j|jle|ly|b|s|qg|lml
ela|f|k|l|s|i|v|d|mg|lalu|lk|[t|s|p]|h
olc|z|qlujc|mu|n|t]e|r|wle|i|g|h]|t
jlk|x|flp|ll|r|{mjlajc|ija|l]|c|h|l]|a
plhljt|bjuflc|k|le|t|w]z|n|e|i|k|o|t]|n
mo|y|n|b|f|j|k|h]i|n|gle|z|p|]j]|!l]|Kk
nje|s|z|f|lh|lk|[l]ojq|r|l|z]a|y|w|/g]|Xx
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Ex. 3.20. Find the shadow of the excavator.

Ue, ” This unit will introduce you to draglines — specialized

excavators operated by pulling the bucket towards the boom. What
words do you need to understand the information about them?

Ex. 4.1. Read the vocabulary attentively and fill in the lines with the
words of the categories given below. Refer to figure 1 at page 39.

Dragline parts:

Dimensions:
umepeHus

Actions:
verbs




Vocabulary

dragline [*dreeglain] — nparnaiian

civil engineering [,s1v(a)l endsr’niarig] — crpouTeabCTBO
canal dredging [Ka,nzl *dredsig] — nHOYTTyOUTEIBHBIC PAGOTHI
suspended [sa’spendid] — moaBemeHHBII

wire ['wara] rope — mpoBOJIOYHbIH KaHAT

to manoeuvre [ma’nu:va] — mepemeniath (KOBII AparjaiiHa)
chain [tlern] — mems

hoist rope — moxbeMHBIH KaHAT

drag rope — TAroBbIi KaHaT

t0 power — npuBOUTh B JICHCTBHE

hoist coupler ['kaplo] — onpoxuHoii 610K

drag coupler — coequHHUTEIBHOE 3BEHO

to draw [dro:] — TamuTh, TAHYTH

swing operation — moBOpoOT Ha BBITPY3KY

dumping place — otBan (MecTO BBITPY3KH)

to release [rr’li:s] — ocnaGuTh; OTIYCTHTH

to tilt — onpoxunbIBaTHCS

dump operation — BeIrpy3ka

to throw [Orou] — 3a6paceiBaTh (KOBII)

winding up [,waindiy ’ap] — noaTaruBanue (¢ MOMOLIBIO TeOCAKN)
jib [dz1b] — cTpena

clutch [KIat(] - 3axum

to swing — kauarh(cs), pacKauuBaTHCS; TOBOPAYNBATECS
walking excavator — miararomimii 5KCKaBaTop

foot — omopa, nama (wararomero sKkcKaBaropa)
caterpillar [’kaetopila] track — rycennunas geHra
pressure ['prelo] — nasnerue

to reposition [,ri:pa’zi1(a)n] — nepecrapaATh

limitation [,limrterf(o)n] — orparndyenne

height [hait] — BeicoTa

length [len(k)0] — nuna

depth [dep6] — rry6una

Ex. 4.2. Read the first sentence of each paragraph of the text and
put the headlines in the correct order.

___ Dragline bucket system ____ Typical excavation cycle
___ Use of draglines ____Limitations of draglines
____ Walking draglines ____ Throwing the bucket

Ex. 4.3. Look through paragraphs 2, 5, and 6 of Text A, and then
answer the questions in one sentence or phrase.
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1. How is the bucket manoeuvred?

2. How do walking draglines accomplish their movement?
3. What is the speed of their movement?

4. What are the primary limitations of draglines?

EX. 4.4. Read the text carefully to understand the construction and
operations of draglines.

Text A: Draglines

A dragline excavator is a piece of heavy equipment used in civil
engineering and surface mining’. In civil engineering, draglines are used for
road port construction, and canal dredging.

°A dragline bucket system consists of a large bucket which is suspended
from a boom with wire ropes. The bucket is manoeuvred by means of a
number of ropes and chains. The hoist rope, powered by large diesel or electric
motors, supports the bucket and the hoist coupler from the boom. The dragrope
is used to draw the bucket horizontally. By skilful manoeuvre of the hoist and
the drag ropes the bucket is controlled for various operations. A schematic
of a large dragline bucket system is shown below.

®In a typical cycle
of  excavation, the
bucket is positioned
above the material to
be excavated. The
bucket is then lowered
and the dragrope is
then drawn so that the
bucket is dragged along
the surface of the
material. The bucket is
then lifted by using the
hoist rope. A swing
operation is  then
performed to move the
bucket to the dumping
place. The dragrope is
then released causing
the bucket to tilt and
empty. This is called a
Fig. 1. Dragline bucket system: dump operation.

1 - hoist rope; 2 - hoist coupler; “The bucket can
3 - dragline bucket; 4 —dra

cougler; 5 — drag rope ’ al.so . be thrown _b_y

winding up to the jib
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and then releasing a clutch on the drag rope. This would then swing the
bucket like a pendulum?® Once the bucket had passed the vertical, the hoist
cable would be released thus throwing the bucket. On smaller draglines, a
skilled operator could make the bucket land about one-half the length of the
jib further away than if it had just been dropped. On larger draglines, this is not
a.common practice.

SAll but® the smallest of draglines are walking excavators. The movement is
accomplished by using feet, as caterpillar tracks place too much pressure on the
ground, and have great difficulty under the weight of the dragline. Maximum
speed is only at most a few metres per minute since the feet must be
repositioned for each step. If travelling medium distances, (about 30-100 km), a
special dragline carrier can be brought in to transport the dragline.

®The primary limitations of draglines are their boom height and boom
length, which limits where the dragline can dump the waste material.
Another primary limitation is their dig depth, which is limited by the length
of rope the dragline can utilize. Inherent with their construction®, a dragline
is most efficient excavating material below the level of their base®. While a
dragline can dig above itself, it does so inefficiently and is not suitable to

load piled up material.
Notes to the text:
1 - paspadbomxa mecmoposicoenuii nOaE3HBIX UCKONAEMBIX OMKDPLIMBIM CHOCOOOM
2 — maamuuk
3 — kpome
4 — ¢ cuny ceoeit KOncmpyKyuu
5 — yposenv cmoanku Ikckasamopa

Ex. 4.5. Find the right place in the excavation cycle for each
operation listed below.

C:l> 2 swinging back
§7 lifting the bucket
3 lowering the bucket

1
A
6
dumping the load
X 4
5

swinging the loaded bucket

4
= filling the bucket
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Ex. 4.6. How is the dragline bucket controlled? Fill in the gaps with
the words from the box to complete the description.

dragged manoeuvred jib the dumping place
the hoist and the drag couplers tilt  thrown released

The dragline bucket is with the help of ropes and chains. The
hoist and the drag ropes are connected through to the chains attached to
the bucket.

The bucket can be to the digging position by winding up to the

and then releasing a clutch on the drag rope. The bucket is then
along the surface of the material and lifted with the hoist rope. The

bucket is moved to by swinging the boom. The dragrope is then
which makes the bucket and empty.

Ex. 4.7. Replace the Russian words with the English ones to outline
the characteristics of the dragline:

1. In (cmpoumenscmeo), the dragline can be used for digging trenches
and canal dredging.

2. When handling mud®, the dragline bucket (nodsewennwiii) from a
boom with wire ropes is the most practical attachment.

3. The bucket is positioned above the material to be excavated by
releasing the (mseoswiit u noovemuwili kKanamor).

4. The angle of the (cmpena) for dragline operations should normally be
from 25 to 35 degrees.

5. The (eny6una evtemru) of a dragline is limited by the length of its rope.

6. In walking draglines the caterpillar tracks are replaced by (onopw).

1 — yepnanue rps3u

Ex. 4.8. Correct the false statements using the information from the text.

1. The use of draglines is limited to canal dredging.

2. A dragline bucket system includes a bucket with an arm.

3. Manoeuvring the bucket doesn’t require any special skills.

4. The drag rope isn’t used in the excavation cycle.

5. Throwing the bucket far from the jib is a common practice on large
draglines.

6. Small draglines are usually walking excavators.

7. The feet of walking draglines place too much pressure on the ground.

8. Repositioning the feet allows draglines to travel 3-100 km.
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EX. 4.9. Answer the questions.

1. How is the hoist rope powered? What does it support?

2. What is the drag rope used for?

3. How is tilting and emptying the bucket named?

4. What is the effect of releasing the clutch on the drag rope after
winding the bucket to the jib?

5. Why do walking draglines move slowly?

6. Do draglines dig more efficiently below or above the level of their
base? Why?

Ex. 4.10. Write brief instructions “How to operate a dragline”.
Make use of the expressions given below.

Position the bucket ...
Lower ...
Draw ...
Lift ...

Ex. 4.11. Learn the words before reading text B.

to emerge [1'm3:d3] — mosBAATHCS

blasted rock — B3opBannas mopoa

open-cut coal mine — yromsHsIii paspes

to spare [spes] — u30aBiATh (OT Yero-i.)

strain [strem] — Harpy3ka

achievement [o'ffi:vmont] — qocTrxeHue

to deliver [di'liva] — nocTaBiAThH

spoil pile — orBaun, Teppukon

smooth [smu:0] — miaBHIH

wear and tear [ weor an 'tea] — usHOC

to account [o'kaunt] for — mpuxomuThCs (Ha 1010)
fragmented [fraeg'mentid] — pazapoOneHHbIH
resemblance [r1'’zemblons] — cxoacTBO

to retrofit ['retroufit] — noocHamars, 10060pyIOBaTH; MOJIEPHU3UPOBATH
improvement [im'pru:vmoant] — yiydineHue; yBeIHdeHUE
to gain [gem] — mony4ath; JOCTUTATh

to trial ['traral] — UCOIBITHIBATE, TOJJBEPTATh UCIILITAHHUIO
pedal ['ped(o)l] — menans

lever ['li:vo] — pbruar

coalface ['koul, fers] — yrombHblit 32601
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Ex. 4.12. Choose the word that best fits the blank.
1. Vegetation doesn’t grow on this type of (strain / spoil pile).
2. Millions of tons of (blasted rock / open coal mine) were used
to reclaim the land for the islands.
3. Isometric power shovel is used for digging and loading earth or
(fragmented / smooth) stones.

4. The power regulator functions similar to a gas (lever / pedal)
inacar.
5. There is less (wear and tear / coalface), which increases the

longevity of the buildings.
6. Computers (deliver / account for) 5% of the country's
commercial electricity consumption.

Ex. 4.13. Look through the text and find the words having the same

meaning as:
* to appear (paragraph 2) « to modernize (paragraph 10)
* success (paragraph 4) « to obtain (paragraph 11)
* similarity (paragraph 9) « to test (paragraph 12)

Ex. 4.14. Read the text and do the tasks that follow.
Text B: Australian Scientists Develop World’s Largest Robot

A team of Australian scientists is developing the world’s largest
industrial robot — a massive beast' 75 metres tall, weighing 3500 tonnes
and able to devour? 150 tonnes of rock in a single bite®.

*The giant robot is emerging from research designed to install a
computer “brain” in a dragline, the huge walking crane with a 100-metre-
long boom, used to scoop up blasted rock in open-cut coal mines.

A team from the Co-operative Research Centre for Mining Technology
and Equipment (CMTE) and CSIRO Manufacturing Science and
Technology, is devising a computerised system that will automate part of
the operations of the dragline, improving productivity and sparing both
operator and equipment strain.

“Their world-first achievement has attracted international scientific
attention, and was recently featured* by US space agency NASA in its
“Cool Robot of the Week” web site.

<A dragline picks up from 100 to 300 tonnes of fragmented rock with
every scoop, then swings it round and delivers it to the spoil pile, then
swings back again,” explains CSIRO researcher Dr Jonathan Roberts.
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%t also swings back and forth once a minute, so the smoother and more
efficient you can make the operation, the less wear and tear on the machine,
the more rock is moved and the less strain on the dragline’s human
operator.”

"The aim of the project is to automate the parts of the operation where
the dragline carries its full load from the pick-up point to the dump point,
and then returns to collect a new bucketful.

8«\We liken® it to cruise-control in a motor vehicle. It will offer the
operator the option of automating the repetitive parts of the process, which
account for up to 80 per cent of operating time, allowing him to focus on the
more challenging and skilled tasks.”

°It also has some resemblance to the autopilot in a passenger jet
aircraft — especially as a dragline, at $60-100 million, costs about the same
as a commercial jet.

“The dragline is essentially 1950s technology. It’s fairly low-tech.
What we’re doing is retrofitting it with a brain,” Dr Roberts explains.

1t has been estimated that increasing the productivity of a dragline by
around 4 per cent, which may not sound all that much — would save the
typical Australian coal mine $3 million a year, or $280 million for Australia
as a whole. Any productivity improvements gained using the automated
swing control system have yet to be quantified®, but it is hoped that 4 per
cent is possible.

The system is being trialled on a dragline located at Tarong Coal’s
Meandu Mine, near Kingaroy, in Queensland.

Bl atest tests have demonstrated co-ordinated computer control of the
hoist, drag and swing functions and placement of the 40 tonne bucket
gently’ on the ground, ready for loading, with the computer moving the
dragline’s pedals and levers.

Y\wWe were able to move this particular machine, which weighs 3500
tonnes, just using a computer mouse!” Dr Roberts says.

BThe dragline’s human operator “teaches” his robot partner the exact
places where the coalface and spoil pile are using a joystick. The computer
memorises them and then performs the operation more smoothly than its
human mentor®. In time, says Dr Roberts, they may be able to add a radar

sensor to the boom to help the computer locate its targets.
Notes to the text:
1 - 36eps
2 — npoznomums
3—ykyc
4 —npedcmasneno
5 — cpasnusaem
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6 — Konuuecmeenno oyenumeo
7 — akkypamno
8 — uncmpyxmop

Ex. 4.15. Answer the questions.

1. Who is developing the world’s largest industrial robot?

2. What is the robot emerging from?

3. How many tonnes of fragmented rock can a dragline pick up with
every scoop?

4. Where is the rock delivered?

5. What is the aim of the project?

6. What two electronic systems does the achievement of the Australian
scientists resemble?

7. How much will the productivity of a dragline increase?

8. Where is the new system being trialled?

9. What have the latest tests demonstrated?

10. Who “teaches” the robot?

Ex. 4.16. Say whether the statements are true of false. Correct the
false ones.

1. The robot is 85 metres tall.

2. The robot weighs 2500 tonnes.

3. The world-first achievement has attracted international scientific
attention.

4. A dragline swings back and forth once in 10 minutes.

5. The repetitive parts of the process account for up to 80 per cent of
operating time.

6. A dragline costs about the same as a commercial jet.

7. The dragline is fairly high-tech.

8. The innovation could save the typical Australian coal mine $3 million a year.

9. The machine can be moved just using a computer mouse.

10. The computer can’t memorize where the coalface and spoil pile are.

Ex. 4.17. Join the halves of the sentences.

1. A computerised system will a. the operator to focus on the
automate part of the operations of more challenging and skilled
the dragline, tasks.”

2. The achievement was recently b. have yet to be quantified.

featured by US space agency NASA  c. improving productivity and
3. Automating the repetitive parts of  sparing both operator and
the process will allow equipment strain.
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4. Any productivity improvements d. more smoothly than its human

gained using the automated swing mentor.

control system e. to help the computer locate its
5. The computer performs the targets.

operation f. in its “Cool Robot of the Week”

6. In time, they may be able to add a  web site.
radar sensor to the boom

Ex. 4.18. Do you think the dragline really needs a brain? Why? /
Why not?

Ex. 4.19. Can a computer program ever replace the human brain?

Fun with draglines

Ex. 4.20. Moving across and down find 8 hidden words related to
draglines.

wigle|t|n|g|r|d mn|l|o|lz|x|v|b]o]|s
ijg|l|lu|lw|lz|gla|lv|c|hla]i|n|d|m|c|lI
g|lpleld|fajl|p|x|o|jila|pjluly|n|qg|l|m
elh|v|je|lz|t|l]e|q|q|c|z|d|l|w|l]u|n
glrle|lqg|lp|n|jd|rje|d|g|i|n|g|lp|ly|t]|y
bim|riv|iwla|v|j|i|kjujrji|l]|t]|x|c|g
i|viu|s|t]e|z|b|ln|b|le|x|f|jlu|f]|h]|X
all|l|oflr|wjuljlu|r|glijo|l|p|p|il]i
glp|r|e|ls|sjujr|je|f|flz|olme|l|q]li
fluljll|wqg|plc|y|t|wr|t|r|{wy|x|b

Ex. 4.21. Find the odd word in each line.

1) bulldozer excavator minivan  scraper

2) achievement  strain  improvement  success
3) to maneuver  to reposition to move to power
4) limitation  height length  depth

5) bucket hopper chain  bowl

6) todraw totilt tothrow to retrofit
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UNIT 5

U,—, ” The equipment presented in this unit includes excavating

machines designed for making trenches in the ground. What words
do you need to understand their description?

Ex. 5.1. Read the vocabulary carefully and find the words that can
be put into the following groups:
[

[
ypes of trenchers:
rencher parts:

haracteristics of parts:

ctions (verbs):

Vocabulary

trencher — TpanIeekonaresb, TpaHIIEHHBI YKCKaBATOP; KAHABOKOIATEb
wheel ~ — poTopHBIii TpaHIeeKonaTe b
chain-type ~ — 1ierHo# TpaHIEEKONATEh
portable [*ps:tob(o)l] ~ mopraTuBHEIi TpaHIIEEKONATED
to lay [ler] — yksampiBaTh, IpOKIIaIBIBATS
~ pipes [paips] — ykiaapBaTh TPYOsI
~ cables — yknazapiBath kabenu
to install drainage [1ns,to:1 *dremnids] — yknaapiBath ApeHa)
implement ['implimoant] — opyaue
access ['&ekses] — moctyn
width [wid0] — wupuna
hardness ["h[_]dnss] — npourocTs, TBEPIOCTD
rock wheel — ¢pesepHsIii TpaHIIeeKOIATEND; CKaJbHAS (pe3a
toothed [tu:6t] wheel — (potoproe) koseco ¢ 3yObsmu
to operate — skcIIyaTHpOBaTh
to maintain [memn’tein] — oOcnyXuBaTh; COACPKATH B HCIPABHOCTH
mounted [*'maovntid] on tracks — Ha ryceHnYHOM X0y
mounted on rubber tires [,rabs *tarez] — Ha MTHEBMOKOJIECHOM X0y
design [dr'zain] — koHCcTpyKIHs
variable ['veariob(o)l] — perynupyemprii
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densified [densifaid] — ycunenusrit

manually [’'manjusli] — Bpyunyro

to adjust [o°d3ast] — ycraHaBnuBaTh; peryiupoBaTh

removable [rrmu:veb(a)l] — chémusIit; cMeHHBIH

heavy use [ju:S] — HHTEHCHBHOE HCIIONB30BAHUE

digging chain — pexymias memns

boom - pama (uernHoro TpaHieekonareis)

conveyor [kon’vero] belt — nenrounslit KoHBelEp

reversible [rrvs:sab(a)l] — peepcuBHbIii

dimensions [darmenf(o)nz] — pasmepsr!

conventional [ken’ven|(o)n()l] - cranmapTHEIT

drainage pipe feeder [*fi:da] unit — ycrpoiicTBo nomaun ApeHaXHBIX TPYO

backfiller [*baekfila] — oGopymoBanue st 0GpaTHOM 3aCHIIKU TPAHIIIEH;
KaHABO3aCHIMIIHK

Ex. 5.2. Look through the text and name the numbers of the
paragraphs in which these things are mentioned:

a) width and depth of the trench;

b) hardness of the surface;

¢) trenchers mounted on rubber tires;

d) tools easily changed manually;

e) heavy use of the machine;

f) conventional trench digging equipment.

Ex. 5.3. Read the text carefully to learn about the configurations
and functions of trenchers.

Trenchers

A trencher is a piece of construction equipment used to dig trenches,
especially for laying pipes or cables, for installing drainage.

Trenchers come in different sizes and may use a different digging
implement, depending on the required width and depth of the trench and the
hardness of the surface to be cut.

A wheel trencher or rock wheel is composed of a toothed metal wheel.
It is cheaper to operate and maintain and can cut harder ground than chain-
type trenchers. Thanks to the wheel it is possible to work in hard or soft
soils. They are also used to cut pavement for road maintenance and to gain
access to utilities” under roads. Wheel trenchers may be mounted on tracks
or rubber tires.

*Due to its design the wheel can reach variable cutting depths while
keeping a constant soil working® angle with a relatively small wheel
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diameter. This reduces the weight and therefore the pressure to the ground
and the height of the unit for transport.

SLast but not least advantage is offered by the cutting elements. These
segments (6 to 8 depending on the diameter) which are placed around the
wheel have the teeth which are more or less densified depending on the
ground that they will encounter. These tools which can be easily changed
manually allow the operator to adjust different cutting width on the same
wheel. The teeth are placed in a semi spherical configuration in order to
increase the removal of the materials from the trench. The teeth on the
wheel are removable and made of high strength steel or cemented carbide.
When the machine is under heavy use, the teeth may need to be replaced
frequently, even daily.

°A chain trencher cuts with a digging chain that is driven around a
rounded metal frame, or boom. This type of trencher can cut ground that is
too hard to cut with a bucket-type excavator. This type of trencher can cut
narrow and deep trenches. The angle of the boom can be adjusted to control
the depth of the cut. To cut a trench, the boom is held at a fixed angle while
the machine moves slowly. The excavated materials can be removed by a
conveyor belt reversible either on the right or on the left.

A micro trencher is a small rock wheel specially designed for work in
urban area. It is fitted with a cutting wheel that cuts a microtrench with
smaller dimensions than can be achieved with conventional trench digging
equipment. The trench dimensions are widths ranging from about 30 mm to
130 mm, and a maximum depth of about 500 mm. These machines are
sometimes radio-controlled. With a micro trencher, the structure of the road
is maintained and there is no associated damage to the road. Owing to the
reduced trench size, the volume of waste material excavated is also reduced.

®There are also portable trenchers. They may be used to install irrigation
lines. These machines are lightweight (around 200 pounds) and are easily
maneuverable compared to other types of trenchers.

°A trencher may be combined with a drainage pipe feeder unit and

backfiller, so a drain may be placed and the trench filled in one pass.
Notes to the text:
1- UHIICeHEPHble KOMMYHUKAyuu
2 — paspadomka zpynma

Ex. 5.4. Look at the pictures and indentify the type of trenchers
(wheel or chain-type), and then label their parts with the words from
the box. Do these trenchers have any backfilling attachments?
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Model A

Model B

Model C
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rubber tires
blade
digging chain
boom
toothed wheel

tracks




Ex. 5.5. Put each word in the correct blank to get a short description
of trenchers.
1) installing drainage / trencher

A digs trenches for laying pipes or cables, for
2) implement / hardness
Depending on the of the surface to be cut, trenchers may use a

different digging .

3) wheel / chain-type

A trencher is cheaper to operate and maintain than

trenchers.

4) rubber tires /rock wheel

A may be mounted on tracks or

5) boom / digging chain

A chain trencher cuts with a that is driven around a

6) excavated materials / conveyor belt

A reversible either on the right or on the left removes the

Ex. 5.6. What are the characteristics of different types of trenchers?
Match the parts of the sentences referring to the text.

replacing the teeth almost every day.

The design of the | cannot | the gperator to reach variable cutting

The teeth on the wheel are at a fixed angle while the machine
moves slowly cutting a trench.

A machine under allows | more or less densified depending on
heavy use the ground that they will encounter..

The boom | canbe | removable and made of cemented
carbide or high strength steel.

Conventional trench |\ .+ | a trench with small dimensions like
digging equipment microtrenchers can.

] easily changed manually allowing
reQUITeS | the operator to adjust different
cutting width on the same wheel.
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Ex. 5.7. What have you learned about trenchers? Replace the words
printed in italics with the right words from the box.

manually ~ boom  backfillers
drainage maintained design

1. Trenchers are often used when used when installing a system of pipes
for removing excess water.

2. These machines can dig narrow and deep trenches thanks to their
arrangement of parts.

3. In chain trenchers, the angle of the rounded metal frame can be
adjusted to control the cutting depth.

4. The desired excavation attachment position can be changed by hands.

5. Fitting trenchers with implements for returning soil and other materials to
the trench after it was dug reduces the number of machines on the site.

6. Trenchers, like any other machine, should be kept in good condition
by making repairs if they are to perform at their peak level.

Ex. 5.8. Add some more details to the information given below. Use
the words in brackets and make changes if necessary.

1. Trencher teeth can cut a very hard surface. (densified)

2. A conveyor belt effectively deposits the excavated material on either
side of the trench. (reversible)

3. When a trencher operates it is necessary to backfill the trench.
(conventional)

4. In urban areas, microtrenches are cut in the road or pavement.
(dimensions)

5. Trenchers with GPS systems are capable of the precise and accurate
installation of cable and utility lines. (mounted)

6. Trenchers are often used in land reclamation. (drainage pipe feeder units)

Ex. 5.9. Answer the questions.

1. What is the main tool of the trencher?

. What does the choice of digging implements depend on?

. What kind of undercarriage do trenchers have?

. What type of trenchers is usually used in road maintenance? Why?

. Why are the teeth on the wheel removable?

. What kind of ground can a chain trencher cut?

. How are the excavated materials removed from the trench in a chain trencher?
. Where are microtrenchers used?

. What are the dimensions of microtrenches?

O~NO O PWN
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9. Where are portable trenchers used? What are their advantages over
other types of trenchers?
10. Why are trenchers widely used in construction?

Ex. 5.10. Trenchers are considered dangerous equipment. Work out
safety rules for their operation. Make use of the expressions given
below and add your own ones.

- Do not leave the trencher unattended with the
engine running

- Wear safety goggles and a hard hat while operating
- Do not smoke or operate near flames or sparks

Ex. 5.11. Learn the words before reading text B.
to launch [lo:nff] — BeITyCKaTH
to boost [bu:st] — moBbImIaTH
range [reinds] — psia; cnekTp
return on investment — okynaeMocTh HHBECTHIIUH
sewer ['su:o] — kaHamu3aIus
underdrain installations [, msta'le1f(9)nz] — 3akpbIThIe ApEHAKHBIC
YCTaHOBKH
pipeline distribution — passoaxa TpyGomnpoBogoB
heavy-duty — npemHasHaueHHBIH T pabOTHI B TSHKEOM pexume (B
TSOKEIBIX YCIIOBHAX)
to tackle — paborats ¢
fleet [fli:t] — mapk (marmmn)
hydrostatic [ haidra(u)'steetik] trencher-chain drive — ruapocratudeckuii
LEMHOM MPUBOJ] TPAHIICCKOIATEIS
infinitely variable ['infinatlr 'veariob(a)1] displacement motor —
GeccTyIeHyaro perynpyeMblii IBUraTelb
contractor [kon'treekto] — moapsTanK
modular ['mpdjule] design — MoxympHAS KOHCTPYKINS
patent-pending [, pert(o)nt 'pendin] — oxumaronuii BEIgaYM MaTeHTa
purpose-built [, p3:pas'bilt] — crienmanbHEIH, CIENHATBHOTO HA3HAUCHHUS
to enhance [in'ha:ns] — yBenu4rBath, MOBBILIATH
to enable ['nerbl] — raBaTh BO3MOXKHOCTE, TO3BOJISTH
feasible ['fi:zobl] — BBITIOIHUMBIIA, OCYIIECTBUMBII
hydraulic quick-disconnect blocks — ruapapmirdeckre GbicTpOpa3beMHbIE GIOKH
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uneven [An'i:v(a)n] — HepoBHBII

suspension [sa'spenf(9)n] — moxBecka

to mount [maunt] — MOHTHPOBaTb, YCTAHABIHMBATE; KPETUTHCSI
power sliding cab — pa3aBmkHas kaGuHa € AIEKTPONPHUBOIOM

to feature ['fi:ffo] — xapakTepu30BaThCs, OTIHYATHCS

visibility [, viza'bilsti] — BumumMocTs; 0630p

job site — pabouas rutoranka

air-ride suspension seat — cuaeHbe ¢ IHEBMAaTHYECKOM MOIBECKOM
dual ['dju:ol] — mBoiHOM

one-piece — meIbHBINH

hood [hud] — xanot

routine maintenance [ru:'ti:n 'memt(a)nons] — Texyiee TEXHUUECKOE
00CITy)KUBaHHE

daily service — exenHeBHOE 00CTYKHUBaHIE

inspection — ocMoTp, mpoBepka

Ex. 5.12. Tick (¥) the sentence that uses the underlined part
correctly.
1 A Artificial intelligence will increasingly replace a range of jobs
performed by people today.
B The sewer provided people with fresh water to drink and fish
to eat.
2 A Acontractor is a person who helps the poor, especially by
giving them money
____ B Michael Jones owns a fleet of taxis.
3 ___ A The house you want is down at the suspension of the street.
___ B Underwater visibility here is more than 20 meters.

4 A Many drivers never look under the hood.
___ B Washington is the job site of the USA.
5 A Subsurface water under roadways is collected in specialized

underdrain installations.
____ B Routine maintenance is the cause of the engine failure.
6 A This structure is easy to dismantle as it is one-piece.
____ B This heavy-duty version supports extra weight when needed.

Ex. 5.13. Look through the text and find the words having the same
meaning as:

* to increase (paragraph 1) « to make it possible (paragraph 5)
» to work with (paragraph 3) « realizable (paragraph 5)
* special (paragraph 5)  examination (paragraph 11)
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Ex. 5.14. Read the text and do the tasks that follow.
Text B: Ditch Witch launches its largest trencher yet

Ditch Witch has introduced the HT275, its largest trencher to date,
which is designed to boost productivity and versatility on a broad range of
trenching jobs.

*The machine was designed to increase year-over-year' return on
investment on water, sewer, gas, power and underdrain installations,
pipeline distribution and other heavy-duty trenching tasks.

*The HT275 is built to tackle installations up to 3 metres deep and 66
cm wide. A fully utilized Cummins 275-hp Tier 4 engine provides the
power required for a variety of digging conditions. As well, a hydrostatic
trencher-chain drive with an infinitely variable displacement motor allows
operators to easily match chain speeds to soil conditions.

“Designed specifically for heavy-duty trenching, the HT275 is an
excellent addition to the fleet of any underground construction contractor
working on a broad range of trenching jobs,” said Steve Seabolt, Ditch
Witch product manager for heavy duty trenchers.

**Modular and patent-pending designs and purpose-built attachments
further enhance productivity and enable contractors to accept’ a broader
range of jobs than previously feasible.”

®The HT275 includes four hydraulic quick-disconnect blocks that reduce
the time it takes to change attachments from days to hours. The design
allows operators to change rear attachments in the field without the use of
heavy lifting equipment.

"Furthermore, for better performance on uneven terrains, the machine
has a patent-pending suspension that mounts to the centre of each track
frame.

®This innovative design feature provides the unique ability to float® each
track independently, which takes stress off the main frame.

Equipped with a power sliding cab and featuring external cameras, the
HT275 offers industry-leading’ visibility of the job site, according to Ditch
Witch.

%Operators also benefit from unparallelled® comfort and control due to
an air-ride suspension seat with 270-degree rotation, ergonomic joystick
controls and dual 18 cm displays.

A one-piece, fully-opening hood offers easy access to the engine and
all routine maintenance points. The HT275 also features a unique wireless
remote that allows operators to perform daily service and inspections —
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including advancing® the digging chain from ground level — saving time and
simplifying maintenance.

The trencher’s patent-pending track frame is designed for easy
removal, which further simplifies serviceability by minimizing time spent
on track repairs.

Notes to the text:

1 — no cpagnenuio c npedvidyuum 2000m

2 — 30ech: 6bINOIHAND

3 —30ech: nepemeujams

4 — ayuwuii ¢ ompacau

5 — Henpeg3oiidenHblil

6 — evtdsusicenue

Ex. 5.15. Answer the questions.

. What kind of machine has Ditch Witch introduced?

. What was the machine designed for?

. What kind of engine is the HT275 equipped with?

. What enhances the productivity of the HT275?

. What is the advantage of hydraulic quick-disconnect blocks?

. Why does the machine have better performance on uneven terrains?
. What unique ability does the machine have?

. Why does the HT275 offer improved visibility of the job site?

. What provides unparallelled comfort for operators?

10. Why is the engine easily accessible?

OCoOoO~NO U WNPEF

Ex. 5.16. Say whether the statements are true of false. Correct the
false ones.

1. The HT275 is built to tackle installations up to 5 metres deep and 86
cm wide.

2. The HT275 is designed specifically for heavy-duty trenching.

3. Steve Seabolt is one of Ditch Witch sales assistants for heavy duty
trenchers.

4. The design of the HT275 enables contractors to accept a broader
range of jobs than previously feasible.

5. Ergonomic joystick controls and dual 18 cm displays make the
operator’s job more difficult.

6. A unique wireless remote allows operators to perform daily service
and inspections saving time.

7. The remote doesn’t allow operators to advance the digging chain from
ground level.

8. The trencher’s track frame is difficult to remove.
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Ex. 5.17. Join the halves of the sentences.

1. Ditch Witch launches

2. A hydrostatic trencher-chain drive
with an infinitely variable
displacement motor allows operators
3. The HT275 is an excellent
addition to the fleet

4. The design allows operators

5. The unique ability to float each
track independently

6. The trencher’s patent-pending
track frame

a. of any underground construction
contractor working on a broad
range of trenching jobs

b. to change rear attachments in
the field without the use of heavy
lifting equipment.

c. its largest trencher yet.

d. takes stress off the main frame.
e. simplifies serviceability by
minimizing time spent on track
repairs.

f. to easily match chain speeds to
soil conditions.

Ex. 5.18. Do you think the HT275 is an innovative product? Why do

you think so?

Ex. 5.19. What are the latest trends and innovations in earthmoving
machines? Consult the Internet if necessary.

Fun with trenchers

Ex. 5.20. Moving across and down find 8 hidden words related to

trenchers and their work.

dle|s|i|g|n|jijo|p|mbjwalqg|lc|t|mc
z|le|s|qlulhjjll|wr|q|lz|p|t|k|lg|lg]li
x|b|ll|g|lj|s|u|s|ple|n|s|i|loln|my|n
clojuly|lc|bmli|t|g|t|ju|l|qg|lv|p|z]|t
viojdjc|z|f|bla|c|k|f|li|l|l]e|r|p]|Tr
blmin|jg|la|d|f|le|r|l|w x|c|q|y|d|e]|a
nfl|h|p|d|lg|ln|lo|ll|r|jq|f|h|r|o|n|qg|cC
gli|mpllje|me|n|t|p|l]|o|le|lr|k|mt
m klw|qg|x|r|t|g|k|p|h|qglo|s|i|s|l]|o
ply|r|iw/g|lx|g|lh|d|t|r|p|d|z|x|d|b]|r
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Ex. 5.21. Find 7 differences in these two pictures.

UNIT 6

M

——‘ You are to learn about machines capable of underwater

earthmoving. What words do you need to understand their
construction and functions?
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Ex. 6.1. Read the vocabulary attentively and find the words that
belong to these categories:

—

Types of dredgers

Y /
~ Dredger parts
P

Operations

g

Vocabulary

dredging [*dredsin] — noaBoHAs BBIEeMKa rPYHTa; 3eMIleuepriaTeIbHbIC
paboThl; THOYTITyOUTENIbHBIE PA0OTHI
~ vessel ['ves(a)l] — cyaHo aust pa3paboTKu rpyHTa [OA BOAOH
shallow ['feelov] — Menkuit, RermyGoKMit
bottom sediments [,botom *sedimonts]— goHHbIE OTIOXKEHUS
waterway — BOIHBIH ITyTh; (hapBaTep
navigable ['navigab(o)l] — cymoxonnsii
Spoil — BEIHYTEIH TPYHT; OTBA
dredge [dreds] — ycTpoiicTBo mist It pa3pabOTKK IPYHTa IO BOJOM
device [drvais] — yctpoiicTBO, mpucocoOICHHE
scraping [’skreipig] — BeruepnbiBanue
sucking ['sakin] — BcacsiBanue
dredger [*dredso] — cyaHo as1st pa3paOOTKH IpyHTA MOA BOAOH
suction ['sakl(a)n] ~ — 3emsecocHblit cHaps 1 (3eMcHapsi)
plain [plemn] suction ~ — 3emMcHaps co cBOGOIHBIM BCACBIBAHHEM
trailing ['trerlip] suction hopper ~ — caMo0TBO3HBIIT 3eMCHApS € BO-
JIOYAIMMCS BCACBIBAIOIIUM ITyIbIIOMPOBOIOM
cutter suction ~ — 3emcHapsia ¢ ppe3epHBIM PHIXIUTEIEM TPYHTa
auger suction ~ — 3eMcHapsI C IIHEKOBBIM PBHIXJIHTEIEM IPYHTa
bucket-line [’bakitlain] ~ — MmHOrOYepHaKkoBEIN 3eMIIeUepIATbHbIH
CHapsi (3emileuepranKa)
backhoe ~ 3emnieuepnanka ¢ KOBIIOM «0OpaTHAs JTOMATa»
clamshell ['kleemjel] ~ — rpefidepras 3emaedepnanka
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tube [tju:b] — tpy6a
suction pipe — BcachIBarOLIKil MyIBIOTPOBOJ
hopper — tprom
disposal area [dis,pavz(9)l "eoro] — ruapoorsan ( MecTo pasMeLieHus
BBIHYTOTO TPYHTA)
hull [hAﬁ — KOpITyC Cy/Ha
to pump out [,pamp "aot] — BeIKauMBaTH
to self-offload [,self,of’ lovd] — camopasrpyxarbes
suction inlet ['inlet] — BcaceiBaromiee oTBepcTUE
to discharge [dis'fa:d3] — BeIrpyxaTh, cOpacsiBaTh (IpyHT)
wear-resistant [,wearrzist(s)nt] — u3HOCOYCTOWYMBBIH
centrifugal [,sentrrfju:g(a)l] pump — nenTpoGex)HbIM Hacoc
pipe line — mynpnonpoBox; TpydompoBog
barge [ba:ds] — mananga
crane [krein] ~ — miaByuuit Kpaun
hydraulic [hardro:lik] arm — ruapocTpena

Ex. 6.2. What kinds of information do you think are mentioned in the
text given below? Look through the text and tick (v") what you have found:

a) keeping waterways navigable; d) bay mud® excavation;
b) dredging hard surfaces; e) repairing dredgers;
c) shallow water dredging; f) history of dredgers.

W1 B 3aJIMBC

Ex. 6.3. Look through paragraphs 1, 5, 6 and 9, and then answer the
guestions in one word or phrase.

1. What does the process of dredging create?

2. What helps dredgers to self-offload?

3. What kind of pump is used in cutter dredgers?

4. Where do backhoe dredgers load the excavated material?

Ex. 6.4. Read the text to understand in detail the description of
dredger types and their work.

Text A: Dredging Vessels

'Dredging is an excavation activity or operation usually carried out at
least partly underwater, in shallow seas or fresh water areas with the
purpose of gathering up bottom sediments and transporting them to a
different location. This technique is often used to keep waterways
navigable. The process of dredging creates spoils, which are carried away
from the dredged area.
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’A dredge is a device for scraping or sucking the seabed, used for
dredging. A dredger is a ship or boat equipped with a dredge.

*Types of dredgers:

“Suction dredgers operate by sucking through a long tube. A plain
suction dredger has no tool at the end of the suction pipe to disturb® the
material. This is often the most commonly used form of dredging.

*A trailing suction hopper dredger (TSHD) trails its suction pipe when
working, and loads the dredge spoil into one or more hoppers in the vessel.
When the hoppers are full, the TSHD sails to a disposal area and either
dumps the material through doors in the hull or pumps the material out of
the hoppers. Some dredges also self-offload using conveyors.

®A cutter suction dredger's (CSD) suction tube has a cutting mechanism
at the suction inlet. The cutting mechanism loosens the bed material and
transports it to the suction inlet. The dredged material is usually sucked up by a
wear-resistant centrifugal pump and discharged either through a pipe line or to a
barge. Cutter suction dredgers are most often used in geological areas consisting
of hard surface materials where a standard suction dredger would be ineffective.

An auger suction dredger functions like a cutter suction dredger, but the
cutting tool is a rotating Archimedean screw?. Auger dredges are used for a
wide variety of applications including river maintenance and sand mining.

8A bucket-line dredger excavates and raises material with many
circulating buckets attached to a chain.

°A backhoe dredger has a backhoe like on some excavators. A backhoe
dredger can be made by mounting a land-type backhoe excavator on a
pontoon. There are also barge-mounted excavators. Backhoe machines are
mainly used in shallow water. The dredged material is usually loaded in
barges.

A clamshell dredger
picks up seabed material
with a clamshell bucket,
which hangs from a crane
barge, or is carried by a
hydraulic arm, or is
mounted like on a
dragline. This technique is
often used in the
excavation of bay mud.

Notes to the text:

=0 1 - 30ecw: paspoixnamo
Fig. 2. Clamshell dredger 2 — apxumeoos eunm
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Ex. 6.5. What do you know about dredging after reading the text?
Match the terms with their definitions.

1) dredge A) a long tube for transporting gathered sediments

2) spoils B) the part of a ship where dredged material is placed

3) hopper C) a large low flat-bottomed boat used for carrying
excavated material

4) hull D) the main body of a ship

5) pipe line E) excavated bottom sediments

6) barge F) a device which scrapes or sucks the seabed

Ex. 6.6. Fill in the blanks with the words from the box to outline the
configurations of dredgers:

clamshell dredger auger dredger backhoe dredger

centrifugal pump  plain suction dredger cutter suction dredger

1A creates the vacuum for sucking material from bodies of
water.

2. A utilizes an open pipe to suck material from the bottom
surface without the use of a mixing device.

3.A uses a rotating cutter device to loosen bed material where
it is sucked up.

4. An uses an Archimedean screw to loosen material and push
it toward the inlet of a suction pipe.

5 A works very similar to land-based excavators.

6. A picks up bay mud with a clamshell bucket, hanging from

a crane barge.

Ex. 6.7. Add some details to the statements using the words in
brackets and making changes if necessary.

1. Dredgers can be classified according to the type of equipment they
use. (vessel)

2. In suction dredgers, a pump provides the flow for transferring the
material through a pipe line to its disposal area. (wear-resistant)

3. Trailing suction hopper dredgers can dump the material at a new
location. (hull)

4. Some TSHDs are equipped with conveyors. (to self-offload)

5. The depth of water is an important factor for backhoe dredgers. (shallow)

6. Auger dredges can be used to mine sand and maintain rivers.
(navigable)
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Ex. 6.8 Learn more information about dredgers. Translate the
passage given below into Russian.

In general dredgers come in two basic forms: mechanical and hydraulic.
Mechanical dredgers work by mechanically digging or gathering sediments
from the bottom surface of a body of water typically through the use of a
bucket or clamshell. Hydraulic dredgers work by sucking up a mixture of
sediment and water from the bottom surface and then transferring the
mixture through a pipeline to a desired location. Dredgers are used to move
a wide variety of materials. Some examples are mud, sand, gravel, and gold.
Dredges help to keep canals, ports and harbors clean. Dredgers even help to
restore beaches and land lost due to erosion.

Ex. 6.9. Answer the questions.

. What is dredging?

. What is the difference between a dredge and a dredger?

. Where are dredgers used?

. What are the two main types of dredging equipment?

. Can you name the examples of mechanic and hydraulic dredgers?
. What kind of material can dredgers move?

. What is the most common form of dredging?

. What are the limitations of plain suction dredgers?

. How can the dredged material be transported?

10. Do self-propelled dredgers have any advantages over stationary ones?

Ex. 6.10. In several sentences, give an extended definition of dredging
equipment for a glossary. It should include the basic parts of a formal
definition (class + characteristics) as well as additional information
such as its functions and uses. Examples, descriptions, or comparisons
may also be included in your definition. Make use of the expressions
given below and add your own ones.

Oo~NouoThwWNPE

A dredger is ...that / which ...

.... may be classified into ... types ...

For example, .../ ... such as ...

Ex. 6.11. Learn the words before reading text B.
mighty ['marti] — MOIIHBI; MOTyYHI
settling pond — orcroitauk
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cooling pond — npyxa-oxaagurens

tailing pond — xBocToBo#i mpyn (A7 XpaHEHHs PaJHOAKTHBHBIX,
TOKCHYHBIX U JIPYTUX OTBAIBHBIX OTXOJ0B 000TAIICHHUS MOIE3HBIX
HCKOMAEMBIX, IMEHYEMBIX XBOCTAMH)

dredge cage — kieTka 3eMCcHapsia

setup — yctpoiicTBo

agitator ['adziterta] — memanka

to guide [gaid] — ympaBnsaTh

shore [fo:] — 6eper

floating ['floutiy] — nnaBy4nit

on-site — Ha MecTe KCIUTyaTalun; Ha 0ObEKTe

obstacle ['obstokl] — mpensTcTBHE

consistent pace — mocTosiHHAs CKOPOCTh

to take turns — nenate uTo-11. MO OYEpETU

recovery cycle — nuki u3BneYCHUS

slurry mixture [, slart 'miksffo] — rugpocmecs, mysbmna

pumping rate — ckopocTh OTKa4KH

density — moTHOCTH

volute [va'lu:t] — cimpasnbHas kamepa, yauTka (HEHTPOOEKHOIO HAcOca)
amperage [‘@mp(a)rid3] draw — otpebisiemas cuma Toka

power output — BeIX0IHast MOIITHOCTH

drive system — npuBoHas cucreMa

to monitor — oTciIeXKMBaTh, KOHTPOJIUPOBATH

discharge site — mecro c6poca (rpyHra)

to draw in — BcachIBath

to decrease [dr'kri:s] — ymeHbIIaTh

solids — TBeppIe YacTHIIBI

to increase — [m'kri:s] — yBenuuuBarth

to lengthen ['len(k)0an] — yutunsTs

standard dredge package — cranmapTHBIN KOMIUICKT 3eMCHapsiaa
to custom fit — yKOMITIIEKTOBATH 10 HHIMBHUIYaIbHOMY 3aKa3y

Ex. 6.12. Choose the word that best fits the blank.

1. The GSD is a new series of heavy-duty, high-powered (shore /
agitator) pumps.
2. Holland Dredge Design delivers three types of (floating / on-

site) discharge pipelines.

3. Dartmouth engineering students design and build remote-controlled
vehicles to navigate a difficult (setup / obstacle) course.

4. (Solids / Density) is the substance's mass per unit of volume.
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5. The average (slurry mixture / pumping rate) should be below
0.08 m® per day to stabilize the groundwater level.

6. A (cooling pond / settling pond) is a shallow reservoir having
a large surface area for removing heat from water.

Ex. 6.13. Look through the text and find the words having the same

meaning as:
* powerful (paragraph 1) « disposal area (paragraph 9)
« controlling (paragraph 4) « to take in (paragraph 9)

« constant speed (paragraph 5) < to reduce (paragraph 9)
Ex. 6.14. Read the text and do the tasks that follow.

Text B: Mighty Pumps Corporation Operates Autonomous Dredge
at Four Canadian Pond Projects

YIn 2015, Canada Pump and Power developed two patents for an
autonomous dredging system. Since 2017, the Mighty Dredge has been at
work on four projects in settling, cooling and tailings ponds, where the
dredge can maneuver unmanned on projects 24-hours a day.

?An 8-inch Mighty Dredge pump and a dredge cage are on display at a
trade show". Four winch lines will operate this setup. This pump includes an
agitator.

%Jeremy Leonard, chief executive officer’ of Canada Pump and Power,
founded the company in 2010. He concentrated on developing innovative
pumping and dredging equipment. The company still performs more
traditional dredging work, but Mighty Pumps Corp. was established in 2011
and focused on the production of the Mighty Dredges, Mighty Pumps and
Mighty Barges. The company started with barges, then pumps and now
dredges. Technology growth in artificial intelligence, GPS and sensors has
made automation possible for this equipment, Leonard said.

*The dredge pump moves around underwater with a computer guiding
three or more winches from shore or on floating barges on the surface to
determine where the dredge cage is positioned and what direction it is
moving in,” Leonard said, of the first patent and dredging method. “This
enables the dredge cage to move around the pond without requiring a vessel
of any kind on the surface.” An operator is not needed on-site to control the
dredge; the computer can identify where the Mighty Dredge is in 3D and
move it as required. “The Mighty Dredge is smart enough to stop if it hits
an obstacle and go around it,” Leonard said.
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>The autonomous dredge can also remove material at a more consistent
pace and longer than traditional operations. The winches take turns pulling
and releasing to move the dredge a small amount at a time in unison,
Leonard said. This allows the dredge to cut into new material without a
recovery cycle, and the slurry mixture remains consistent without cycling
water® between digging cycles.

%|f the dredge does run into a problem, it just stops and emails or calls
to let the responsible party* know that the dredge is awaiting instructions,”
Leonard said.

"The second patent details how the system controls its pumping rate for
certain sediment conditions.

%The dredge pump measures the density of material in the volute by
monitoring the amperage draw or power output on the drive system,”
Leonard said.

°For each project, the system is programmed to achieve a specific
mixture® of water and material, whatever is required to be pumped
effectively to the discharge site. Because the computer can identify the
density of the material in the volute in real-time, it can slow down or speed
up the winches to cause the dredge to draw in more water and decrease the
density of the slurry or draw in more solids to increase density.

“The propulsion of the dredge cage is based on three or more winches.
Leonard said the operations so far have typically used four. The number
determines how close to shore the dredge can cut a particular pattern®, like a
square or circle.

L\We can vary the area being covered by lengthening the winch cables.
To date, we have used cables up to 450 meters long (1,500 feet), but there is
no technological reason why we could not cover a larger area,” Leonard
said. The engineering team can provide a standard dredge package, or

custom fit a dredge for a particular application.
Notes to the text:
1 — oemoncmpupyromcs na mopzoeoii evicimagke
2 — 271a6HbBLIL UCROTHUMENbHBLI OUPEKMOD
3 — yukauueckan nodaua 600vl
4 — omeemcmeennan cmopona
5 — onpeodenennasn cmeco
6 — onpedenennviit Konmyp

Ex. 6.15. Answer the questions.

1. What did Canada Pump and Power develop in 2015?

2. Where has the Mighty Dredge been at work since 2017?
3. What does the Mighty Dredge pump include?

4. What is Jeremy Leonard?
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5. What did he concentrate on?

6. What did Mighty Pumps Corporation focus on?

7. Why has automation become possible for dredging equipment?

8. How does the dredge pump move around underwater?

9. What are the advantages of the autonomous dredge over traditional
ones?

10. What happens if the dredge runs into a problem?

11. What is the propulsion of the dredge cage is based on?

Ex. 6.16. Say whether the statements are true of false. Correct the
false ones.

1. The Mighty Dredge can maneuver unmanned on projects 20-hours a
day.

2. Four winch lines will operate the 8-inch Mighty Dredge pump and the
dredge cage.

3. Mighty Pumps Corp. started with barges, then pumps and now
dredges.

4. An operator is needed on-site to control the dredge.

5. The Mighty Dredge is not smart enough to stop if it hits an obstacle
and go around it

6. The system controls its pumping rate for certain sediment conditions.

7. For each project, the system is programmed to achieve a specific
mixture of water and material.

8. The number of winches determines how close to shore the dredge can
cut a particular pattern.

Ex. 6.17. Join the halves of the sentences.

1. The dredge pump measures the a. to cause the dredge to draw in
density of material in the volute more water and decrease the

2. The computer can identify density of the slurry.

3. The computer can slow down the  b. or custom fit a dredge for a
winches particular application.

4. It can also speed up the winches c. have typically used four

5. Leonard said the operations so far ~ winches.

6. The engineering team can provide d. the density of the material in the

a standard dredge package, volute in real-time.
e. to draw in more solids to
increase the density of the slurry.
f. by monitoring the amperage
draw or power output on the drive
system.
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Ex. 6.18. What are the prospects for dredging vessels? In what way
are they likely to develop?

Ex. 6.19. Do you think computer-guided dredging equipment will
completely replace traditional one?

Fun with dredgers

Ex. 6.20. Moving across and down find 8 hidden words related to
dredgers and their work.

tlylals|p ijujy|t|r|le|lz|qg|la|f|d|V
nimd|p|lz|x|wz|g/ mn|y|b|t|e|lw/d]I
mfll|jo|lalt|i|n|g|q|s|k|ja|j|h|d|l]|n
o|ls|qlift|riwjq|lz|x|c|v|r|f|lo|j|mlV
hiu|l|l|g|lh|s|ujc|k]i|n|g|wl]|k|p|lo
zlulp|r|ih{n{mt{u|k|p|me|l|h q|l
x|g|lylh|lu|s|b|d|g|h|l|b|d|j|mlp|r|u
clalc|alg|i|t|a|t|o|r|d|e|s|wje|c]|t
viglylqlv|d{e|g|w/n|mr|t|fc|r|la|n]|e
b{n|mlj|klu[l|wqg|d|f{g|lh|j|k|lI|o]|z

Ex. 6.21. Find the odd word in each line.

1) navigable closed travelable passable

2) device  apparatus destruction gadget

3)cube tube pipe line

4) scraping sucking discharging  guiding

5) hull  hopper deck pump

6) to decrease to lengthen to enlarge to increase

7) settling pond  swimming pond  cooling pond tailing pond
8) obstacle difficulty hardship  assistance
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UNIT 7

an

=3 H You are to study mowers' — machines used in land

reclamation’. What words do you need to understand their
construction and functions?

1- KOCHIIKH; 2— MeITHOpaLHs

Ex. 7.1. Read the vocabulary attentively and choose the words be-
longing to the following categories:

Types of mowers

Mower parts

Actions (verbs)

Characteristics (adjectives)

Vocabulary
ganged [geend] — cexrmoHHbIH
cutting unit — pesxxyruii anmapar
three-point hitch — Tpéxtoueunoe HaBecHOE YCTPOHCTBO
trailer ['treils] — nprmen
mower [ 'moua] — KOCHIIKa
boom ~ — MmanumyAATOpHAS KOCHIIKA
disk ~ — poTalnmoHHast KOCHIIKA JUCKOBOTO THIIA
drum [dram] ~ — poTarmoHHas KOCHIIKA C anmapaToM OapaGaHHOTO THIIA
finger-bar ~ — manpueBas KocHIKa
reciprocating ~ — BO3BpaTHO-NOCTYMATENbHASI KOCHIIKA
rotary [ 'rout(e)ri] ~ — poTannoHHAs KOCHIIKA
sickle ~ — HoxeBast KocHIIKa
water ~ — BoJiHast KOCHIIKa
to mow ['moau] — KocHTh, OOKAITHBATh
steep [sti:p] — kpyroii
bank — 6eper
roadside ['roudsaid] — o6ourHa, MPUIOPOKHAS MMOJIOCA
sickle ['sik(a)l] — HOX pexyiero anmapata
~ section — cerMeHT HOXa (HOXKEBOM CETMEHT)
reciprocating [r1'siprokerti] — coBepiiaromuii BO3BpaTHO-MOCTYIATEILHOE
JIBIDKCHUE
bar — 6pyc
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finger-~ ['fiygoba:] — mansreBsIii Opyc

sickle ~ — HOxeBoI OpyC
triangular [trar'angjuls] blade — tpeyronbhas mnactuHa
guard ledger ['ga:d,led3o] — mpoTHBOpEKyILIAs [UIACTHHA, BKIAIBIII MATbLIA
finger-plate — npotuBopexyIIas MIaCTHHA, BKIAABILI TaJbIa
swath [swo:0] — mpokoc
swathboard ['swo:0bo:d] — moneBast mocka, oTBabHAs AOCKA
to swivel ['swiv(a)l] — BpamaTbcs, TOBOpauMBaTHCS
obstruction [ob'strakf(o)n] — mpemsTcTBHE
rear-mounted [ rio'maontid] unit — 3agHeHaBecHoit arperar
self-powered — camoxoiHbIi
mowing boat [bout] — nmoaka-kocuika
floating ['floutiy] — mnaByunit
underwater weeds [wi:dz] — copHasi BoJiHasI paCTUTEIILHOCTh

Ex. 7.2. Look through the text and name the numbers of the
paragraphs in which these things are mentioned:

a) a three-point hitch; e) a swathboard,;

b) visibility by the driver; f) disc mowers;

C) reciprocating mowers; g) drum mowvers;

d) a finger-bar; h) floating machines.

Ex. 7.3. Read the text carefully to learn about the configurations
and functions of mowers.

Mowers

A mower is a machine for cutting grass or other plants that grow on the
ground but there are also aquatic mowers.

“Large mowers are usually ganged (equipped with a number of similar
cutting units), so they can adapt individually to ground contours. They may
be powered and drawn by a tractor. The cutting units can be mounted
underneath the tractor between the front and rear wheels, mounted on the
back with a three-point hitch or pulled behind the tractor as a trailer. There
are also self-propelled mowers, which often have the cutting units mounted
at the front and sides for easy visibility by the driver. Boom mowers are
mounted on long hydraulic arms. This allows the tractor to mow steep
banks or roadsides while remaining on a safer surface.

*Mower types:

“Sickle mowers, also called reciprocating mowers, or finger-bar mowers,
have a long (typically six to seven and a half feet) bar on which are
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mounted fingers with stationary guard ledgers. In a channel® on the finger-
bar there is a reciprocating sickle with very sharp sickle sections (triangular
blades). The sickle bar is driven back and forth along the channel. The
grass, or other plant matter, is cut between the sharp edges of the sickle
sections and the finger-plates.

*The bar rides on the ground, supported on a shoe with a skid at the
inner and outer ends. The skids can be positioned higher or lower to adjust
the height of the cut. A swathboard at the outer end of the bar guides the cut
grass away from the uncut grass. The so-formed channel, between cut and
uncut material, allows the inner shoe and the wheel to ride in the channel,
and the mower cuts only uncut grass cleanly on the next swath.

®Rotary mowers can be of a disk or drum type. Disc ones have rapidly
rotating disks mounted on a bar, with sharpened edges that cut the material.
In rough cutting conditions the blades attached to the disks are swivelled to
absorb blows from obstructions. Mostly these are rear-mounted units. Self-
powered mowers of this type are used for rougher grass in land
maintenance.

"Drum mowers have their horizontally-mounted cutting blades attached
to the outside of a relatively large diameter disc fixed to the bottom of a
smaller diameter drum and are principally designed for cutting lighter grass
very quickly.

®Water mowers, or mowing boats, are developed to enable the
maintenance of canals, lakes and rivers. They are large floating machines
that have underwater cutting blades that cut the stems of underwater weeds,
gather the plants and raise them on conveyor belts, storing the vegetation on
board in a hold. Periodically this is discharged to a barge or an onshore
facility”.

Notes to the text:

1 - srcenoook, eviemka
2 — bepezosoe coopysicenue

Ex. 7.4. Match the types of mowers with the pictures (A-D).

finger-bar mower
disc mower
drum mower

mowing boat
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Ex. 7.5. Label the parts of this finger-
bar mower using the words from the box.
Refer to the text if necessary.

plant stalk  swathboard sickle bar
guard ledger inner shoe sickle section
cutting unit finger bar outer shoe finger




Ex. 7.6. Put each word or word combination in the correct blank to
get an outline of the features and functions of mowers.
1) steep banks / boom mowers
are designed to cut grass in hard-to-reach places such as

2) grassy roadsides / reciprocating mowers
are used in the maintenance of
3) ganged mowers / uneven land
In , the sections are articulate' and adjust to
4) trailer /three-point hitch
Some cutting units are mounted on the back with a while others
are pulled behind the tractor as a
5) self-powered / rear-mounted

A disc mower is an alternative to an expensive mower.
6) rougher / swivelled
In terrain, the blades can be to absorb the shock of

obstacles in the grass-plot.

7) obstructions / visibility

Exceptional allows operators to get very close to and
reduces mowing over unwanted and damaging objects.

8) underwater weeds / floating machines

There are that are specially developed for removing

1 — apHUPHO COSMHEHBI.

Ex. 7.7. What have you learned about mower types? Fill in the gaps
with the words from the box to complete the descriptions.

cut material drums sickle section  conveyance
finger plate  sickle section edges swath sickle bar

A) In (1) mowers, the stems are divided into small
portions, inserted into the spaces between adjacent fingers, and pushed by
the sections to the fingers. Then the material is cut between a moving
2 and a stationary (3) .

4) edges can be smooth or serrated and can be re-
sharpened or replaced. Guard ledger (5) are usually serrated*
on the underside and are not re-sharpened.

B) Drive mechanisms in disk mowers are located beneath the cutting
blades to facilitate the (6) flow through the machine. Disks
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may be counter rotating® to deposite this material in rows or corotating® to
make an even (7) .

C) Drum mowers are supported and driven from the top. Vertical
cylinders ((8) ) support the driving mechanism above the
ground and cut at the ground level. The cut material passes through the
narrow spaces between or under the drums, which increases energy required
in material (9)

1 — 3a3yOpeHHbIN; 2 — BpamIaroTcs B NPOTUBONOJIOKHOM HANpaBIeHHH; 3 — BpallaroTcs B
OJIHOM HAIpaBJICHUH.

Ex. 7.8. Answer the questions.

. What is a mower?

. Why are large mowers ganged, as a rule?

. How can the cutting units be attached to the tractor?

. Why do boom mowers have long hydraulic arms?

. What are the main types of mowers?

. How is the grass cut in finger-bar mowers?

. Why are disc blades swivelled in some rotary mowers?
. What are drum mowers designed for?

. What happens to the plants cut by mowing boats?

OCOoO~NOOUITWN P

Ex. 7.9. Say whether the following statements are true, false or not
mentioned in the text.

1. All mowers are tractor-drawn.

2. In sickle mowers, fingers with movable finger-plates are mounted on a bar.

3. The sickle bar is driven back and forth along the channel in the finger-bar.

4. Sickle sections are triangular blades.

5. The height of the cut is adjusted with the help of the shoe.

6. A swathboard forms a channel between cut and uncut material.

7. A finger-bar mower was an early type of machine for mechanised
cutting of corn and grass.

8. Some disc models are designed to be mounted in double and triple
sets on a tractor, one in the front and one at each side, thus able to cut up to
20 foot (6 metre) swaths.

9. In drum mowers, horizontally-mounted cutting blades are attached to
the outside of a large diameter disc.

10. To reduce the high moisture content and to make it easier to
transport, the harvested underwater weeds can be chopped and pressed.

Ex. 7.10. Speak on how different types of mowers can help in road
and canal maintenance.
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Ex. 7.11. Learn the words before reading text B.
current ['kar(a)nt] — HpiHEIHUH
owner ['auns] — Biazenen
consumer [kon'sju:ma] — morpeburTens
to expand [1k'spaend ] — pacumpsTs(cs)
sales network — cetp npoax
wheel-steering technology — TexHos0THS yHpaBiaeHHs KOJTeCaMu
sliding frame — cxonb3simas pama
control unit — 6ok yrpaBieHust
mowing blade — xocnibHBI HOX
electromagnetic clutch — smekrpomarautaas Mmypra
belt pulley ['puli] — pemeHHOi 1IKKUB
to overlap [ ,suva'leep] — mepexpoiBaTh(cs)
flange [fleends] — dnanen
bolt [bault] — 6onT
cutting deck — pexymias nexa
to facilitate [fo'silitert] — o6seruars
chain curtain — uennas 3aBeca
rubber cover [ rabs 'kava] — pesuHOBast KpbILIKa
to prevent [pri'vent] — npenoTBpamniarh
gear — mecTepHs
V-belt — kuHOBOI peMeHb

integrated stabilizing winch — Bctpoernast crabunusupyromias ebeaxa

noise [no1z] — rrym
dam [dem] — nam6a, moTuHa
bank — 6eper

Ex. 7.12. Replace the words printed in italics with the words from

the word bank, which have the same meaning.

<Word Bazg. dam sales network flange

bank gears current noise

bolts

1. The report presents being or existing at the present moment trends in

the European Union market for mowers.

2. In 1992, the joint group of retailers, distributors, and agents who
contribute to selling a product of Volkswagen and Audi ceased to exist.
3. The part that sticks out around the wheels on railway trains helps to

keep them on the rails.

4. Make sure the parts to be joined together are securely held with long

metal objects which are used to fasten things together.
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5. Wheels with teeth that engage with the teeth of other wheels can serve
as an efficient means to reverse the direction of motion or change rotational
speed.

6. Automotive companies conduct numerous tests to study the causes of
a loud or unpleasant sound.

7. The structure built across a stream or river to hold water back led to
flooding and erosion, thereby destroying traditional agriculture.

8. They fall down from the steep slope bordering a river regularly.

Ex. 7.13. Look through the text and find the words having the same

meaning as:
« holder (paragraph 1) « to overlay (paragraph 5)
« client (paragraph 1) « to make easy (paragraph 6)
* to increase (paragraph 1) « to avoid (paragraph 6)

Ex. 7.14. Read the text and do the tasks that follow.
Text B: Robot Mowers Allow Hands-off Grass Care

'Spider Mower USA is an American, privately owned company and a
subsidiary of Dvorak' Slope Mowers Ltd., the manufacturer of SPIDER
mowers. Dvotak Slope Mowers was founded in 2004 by its current owner,
Mr. Lubomir Dvoiak. From its origins®, the company was successful in
launching a series of products that won the business® of many consumers
throughout the USA, Europe, Asia and Australia. During the following
decade, the Dvorak team created new mower models and expanded their
sales network to nearly 50 countries. With this tremendous® success came
the birth of the American-based company, Spider Mower USA.

“When it comes to steep slope mowers, SPIDER is simply a cut above
the rest®. Each of the remote-controlled mower models offers a wide range
of features and benefits and all of them are specially designed to keep
operators safe while mowing dangerous slopes with angles up to 60 degrees
from distances of up to 900 feet.

*The ILD02 SG SPIDER mower is a self-propelled machine with four-
wheel drive, controlled by a transmitter (remote radio controller) signal. Its
unigue wheel-steering technology ensures a high manoeuvrability both on
level ground and on slopes.

“The basic part of the machine is formed by a square solid frame, which
is connected with a sliding frame. The middle part of the sliding frame
carries all transmission parts such as the engine, the hydraulic pump, the
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hydraulic motor and the control unit. 4 mowing blades are attached to the
bottom part of the frame.

*An electromagnetic clutch is placed between the main belt pulley and
the engine. Circles formed by the rotation of blades do not overlap. The
blades are fixed and attached to the flanges by bolts.

®The cutting deck is open on two sides in order to facilitate the intake
and discharge of grass. These openings are covered by a chain curtain and
by a rubber cover, which prevent the throwing of undesirable objects. A
steel bumper above the rubber cover on the outside of the mower marks the
safe distance from the blades.

"Transmission is by chains and gears on all four wheels. The wheels are
driven by two hydraulic motors through V-belts. Wheels are steered by an
electric motor. The gel battery and the control unit are situated in the front
part of the mower.

#The mower is operated by one person using radio control. The machine
movement is controlled by two joysticks: forward/reverse and left/right.

°0On the slopes where people can barely walk SPIDER feels at home. If
the slope exceeds 40°, using the integrated stabilizing winch enables
continuing without difficulties up to an incredible 55°.

%0One of the many places where SPIDER can be seen is along roads and
highways. These areas are quite dangerous and therefore SPIDER is an
ideal solution as it can be operated from a safe distance using the remote
control.

5peed, ease of operation, quality of cut, low noise and efficiency are
essential aspects for maintaining® parks and gardens. All of this SPIDER
undoubtedly’ provides.

The low weight and the stabilizing winch enables mowing on dam
walls or river banks with steep slopes and soft terrain.

BBSPIDER mowers are easy to maintain, similar to any other traditional

Zero-turn mowers.
Notes to the text:
1 — ['dvo:3ek] [eoparcak (pamunus)
2 — ¢ MoMenma c6é0ezo 0CHOBAHUA
3 —30ech: 3a60esanu dosepue
4 — ozpommnnlit
5 — na 20108y evlue ocmanbHbvix
7 — HecomHeHHO

Ex. 7.15. Answer the questions.
1. When was Dvorak Slope Mowers founded?
2. Why is SPIDER a cut above any other steep slope mowers?
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3. What ensures a high manoeuvrability of the machine?

4. What is the basic part of the machine is formed by?

5. How many mowing blades are attached to the bottom part of the
frame?

6. What is placed between the main belt pulley and the engine?

7. What facilitates the intake and discharge of grass?

8. What kind of transmission does SPIDER have?

9. How is the mower is operated?

10. What is the maximum slope that the mower can cut?

Ex. 7.16. Say whether the statements are true of false. Correct the
false ones.

1. Spider Mower USA is an American state owned company.

2. ILD02 SG SPIDER mower is a self-propelled machine with two-
wheel drive.

3. Circles formed by the rotation of blades do not overlap.

4. Wheels are steered by an electric motor.

5. The machine movement is controlled by three joysticks.

6. SPIDER can be seen along roads and highways.

7. The machine can be used for maintaining parks and gardens.

8. SPIDER mowers are difficult to maintain.

Ex. 7.17. Join the halves of the sentences.

1. The company was successful a. carries all transmission parts.

2. The Dvorak team b. and attached to the flanges by

3. The middle part of the sliding bolts.

frame c. marks the safe distance from the

4. The blades are fixed blades.

5. A steel bumper above the rubber  d. in launching a series of products

cover that won the business of many

6. The gel battery and the control consumers.

unit e. are situated in the front part of
the mower.

f. expanded their sales network to
nearly 50 countries.

Ex. 7.18. What tasks do you think robot mowers can perform in
agriculture?

Ex. 7.19. What are the advantages of self-driving combine
harvesters? Are there any disadvantages? Consult the Internet if
necessary.
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Fun with mowers

Ex. 7.20. Moving across and down find 8 hidden words related to
mowers and their work.
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Ex. 7.21. Put the parts of the picture (A-D) into the proper places
(1-4) to make the correct view of the mower.

79



UNIT 8

Mm

-—‘ You are to study sprinkling machines and installations —

equipment used in crop irrigation’. What words do you need to
understand their construction and functions?

1- opomrenue c./X. KyIbTyp

Ex. 8.1. Read the vocabulary attentively and choose the words be-

longing to the following categories:
| [

Sprinkling equipment:
Types of nozzles:
Elongated structures and parts:
Watering range:
Actions (verbs):

e —————————
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Vocabulary

sprinkling — moxneBaHue, OpPOILICHHE T0KICBAHHEM
~ device — 1ok IeBaNBHBIN anmapat
~ installation — noxeBanbpHas ycraHOBKa
~ machine — noxneBanbHas MalIHA
centre pivot ['pivet] ~ machine — kpyrosas qokaeBabHas MalIKHA
lateral move ~ machine — ¢pponTansHas 10XkaeBaTbHAS MaLIMHA
linear ['lin1a] move ~ machine — gpporTanbHast 10KIeBaTbHAS MAITHHA
side-roll ~ machine — gponTanbHast 10Xk IeBaNTBHAS MAITHHA
plot — yaacrok
portable ['po:tabl] — mepenocHO#M
operating unit — pa6ouuii opran
nozzle ['nozl] — moxeBanbHas HacaaKa, COIIIO
Spray ~ — pachbUTHBAIOIINI HAKOHCUHHK, Pa30phI3TUBATEIh
deflector ~— nednexropuas (ot nat. deflecto — orknonsTs) Hacagka
centrifugal ~ — rieaTpobexHas Hacaaka
drop — kars
short-range — KOpOTKOCTPYHHBII
medium-range — cpegHeCTpyHHbIH
long-range — nanbHecTpyiHbI#H
watering range — 1aisHOCTH MTOJINBA
cone [kaun] — xoHYC
spiral duct ['sparor(o)l ,dakt] — BuHTOBO# KaHaN
shaft [fa:ft] — cTBon (M0 AEBANBLHOTO amapara)
axis ['eeksis] — och
spray — noxap (MICKYCCTBCHHBII)
~ intensity — MHTEHCUBHOCTD IO
output [‘autput] — mporU3BOAUTEILHOCTH
puddle ['padl] — nyxa
runoff ['ranof] — crox
watering — moJus
stream [stri:m] — moTok
positional type — mo3uIHOHHOTO NeHCTBHS (TTepeIBUTaeMBbIC C TIO3UITUN Ha
TIO3HIINIO, TJIe OPOIICHHE TIPOBOUTCS BO BPEMS CTOSIHKH)
mobile ['maubail] type — paboTtaromue B ABHKEHUH, MOOUIIbHBIC
tube [tju:b] — Tpy6a
sectional distribution ~ — pa36opHsIit pacnpeaenuTenbHbIN TPyOOIPOBO
hydrant ['haidr(o)nt] — ruapanT (Bomopa36opHbIil KpaH)
arm — KpsLIo, KOHCOJIb, ITAHTa
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sprinkling ~ — noxaeBaabHOE KPHLIO
to transfer [treens'f3:] — nepenocutsh
irrigation [, rr'gerf(e)n] — opouieHue, noiuB
~ rate — Hopma nonusa
truss [tras] — depma (cTepikHEBast cUCTEMa C Y3JIaMHU)
two-arm sprinkling ~ — nByxkoHCONbHas qOXKAEBaTbHAS (hepma
turret ['tart] — GamrHs
self-propelled caterpillar structure — camoxoHas ryceHH4Has oropa
rib — pe6po
water pipe [paip] — BogompoBosinas Tpyoa
pipeline ['paiplain] — Tpy6omnpoBo
stub [stab] wing — oTKpbLIOK
annual ['znjusl] ditch — BpemenHbIit opocuTeNs (KaHAN IS TOJa4YH BOJIBI,
Hape3aeMblil B TIOYBE TIEPe Ha4alIOM MOJUBHOTO CE30HA)
to feed [fi:d] — momaBats
pivot point — teHTp BpaueHust

Ex. 8.2. What kinds of information do you think are mentioned in the
text given below? Look through the text and tick (v') what you have found:

a) functions of sprinkling machines and installations;

b) classification of sprinkling machines and installations;

¢) structure of sprinkling machines and installations;

d) watering range;

e) advantages and disadvantages of different types of irrigation equipment;

f) history of irrigation equipment.

Ex. 8.3. Read the text carefully to learn about the configurations
and functions of sprinkling machines and installations.

Sprinkling Machines and Installations

'Sprinkling machines and installations are devices that are used for
sprinkling agricultural crops. Sprinkling machines are mounted on a tractor
or move independently through the plot being irrigated. Sprinkling
installations are portable.

*The main operating units of sprinkling machines and installations are
short-range spray nozzles (watering range of 5-8 m) and medium-range
(15-35 m) and long-range (40-80 m) sprinkling devices.

*Nozzles do not have rotating parts. In deflector nozzles, which are the most
common, the water is separated into drops upon striking a deflector (cone); in
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centrifugal nozzles (with spiral ducts) the water is separated by centrifugal
force. At low pressure, deflector and centrifugal nozzles provide a uniform
spray with a drop diameter of 1-1.5 mm and an intensity of about 1 mm/min.

“Sprinkling devices consist of one or several shafts with nozzle tips that
rotate around their vertical axis during watering. The stream of water, which
is emitted from the tip at a speed of 20-30 m/sec and higher, is broken up
into drops by the air. The size of the drops and the intensity of the spray
may be controlled by attaching tips of different diameters and by varying
the water pressure. Long-range devices have high output, but they produce a
heavier spray than short-range nozzles; this results in the rapid formation of
puddles and runoff. Medium-range devices are characterized by low spray
intensity and small drop diameter, so they may be used for sprinkling at
high irrigation rates.

*According to their principle of operation, sprinkling machines and
installations are classified as positional and mobile types.

®positional installations consist of a sectional distribution tube with
hydrants and two sprinkling arms with short-range nozzles or medium-
range devices. While one arm is operating, the second is transferred to a
new position.

"positional short-range sprinkling machines have a two-arm sprinkling
truss attached to the turret of a self-propelled caterpillar structure. The lower
rib of the arm is a water pipe (its outer end is connected to a hydrant of the
pipeline) with stub wings to which nozzles are attached.

®positional long-range sprinkling machines (trailer, tractor-mounted, and
self-propelled) are equipped with a centrifugal pump that sucks water from
an annual ditch and feeds it into long-range devices.

Mobile sprin-
kling machines
consist of a two-
arm truss with
short-range
nozzles mounted
on a tractor.
L mmmwe . \Nater is taken
Fig. 3. Sprinkling machine from an annual

ditch by means

of a centrifugal pump.
19 According to the type of their movement, sprinkling machines can be
classified as centre pivot or lateral move (linear move, side-roll) machines.
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The first ones move in a circular pattern and are fed with water from the
pivot point at the centre of the circle. The second ones are configured to
move in a straight line, and the water is supplied by an irrigation channel
running the length of the field.

Ex. 8.4. Fill in the chart about sprinkling machines and installations.

The main The watering Types of irrigation equipment

operating units of range of according to the according to the
irrigation irrigation principle of action | type of movement
equipment equipment

P P i ) ST ) SETT

P o | P i, ) SETT ) SETT

) ST

Ex. 8.5. Find words or phrases in the text which mean the following:
1) movable (paragraph 1)

2) turning around (paragraph 3)

3) pond (paragraph 4)

4) tracked (paragraph 7)

5) automotive (paragraph 8)
6) designed (paragraph 10)

Ex. 8.6. What have you learned about irrigation equipment? Match
the terms with their definitions.

1) installation
2) nozzle

3) centrifugal
4) intensity

5) hydrant
6) turret

A) a small, circular tower
B) the degree or amount of strength or force that
something has
C) a complete mechanical apparatus fixed in position
for use
D) a vertical pipe that is connected to the main water
system and can supply water

E) moving away from the centre
F) a narrow piece attached to the end of a tube or pipe
so that the liquid that comes out can be directed in a
particular way

Ex. 8.7. Fill in the blanks with the words from the box to outline the
configurations of sprinkling machines and installations:

lateral move

deflector

sprinkling arm
spiral ducts

centre pivot
stub wings

output
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1. In nozzles the water is separated into drops upon striking a
cone.

2. In nozzles with the water is separated by centrifugal force.

3. Long-range devices have high .

4. While one is operating, the second is transferred to a new
position.

5. The lower rib of the arm is a water pipe with to which
nozzles are attached.

6. sprinkling machines move in a circular pattern.

7. sprinkling machines move in a straight line.

Ex. 8.8. Answer the questions.

1. What is the function of sprinkling machines and installations?

2. What are the two main types of nozzles? Which one is the most
common?

3. What is the size of drops provided by nozzles? What is the intensity
of the spray?

4. What do sprinkling devices consist of?

5. What is the speed of water emitted by the nozzle of a sprinkling
device?

6. What are the best devices for sprinkling at high irrigation rates?

7. What do positional installations consist of?

8. What do positional short-range sprinkling machines have?

9. What are positional long-range sprinkling machines equipped with?

10. What do mobile sprinkling machines consist of?

Ex. 8.9. Say whether the following statements are true or false.
Correct the false ones.

1. Sprinkling machines cannot move independently through the plot
being irrigated.

2. Sprinkling installations are portable.

3. Nozzles have many rotating parts.

4. The size of the drops and the intensity of the spray are impossible to
control.

5. Long-range devices they produce a heavier spray than short-range
nozzles.

6. Positional short-range sprinkling machines take water from an annual
ditch.

7. Positional long-range sprinkling machines take water from a hydrant.
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8. A centrifugal pump feeds mobile sprinkling machines from an annual
ditch.

9. Centre pivot sprinkling machines are fed with water from the pivot
point.

10. Side-roll machines are fed with water from an irrigation channel
running the length of the field.

Ex. 8.10. Speak on the advantages and disadvantages of spray nozzles
and sprinkling devices. Make use of the expressions given below.

On the one hand ..., but on the other hand ...
This results in ...

There could be a problem with that.

So they may be used for ...

Ex. 8.11. Learn the words before reading text B.
cropland — maxoTHas 3eMiIs1, TAXOTHOE YTO/BE
profoundly [pra‘faundli] — ouens, cunbpHO; cepbE3HO
course [ko:s] — xo11; HanpaBiIcHHE
well — konozer;
gasoline ['gaes(o)li:n] — 6eH3uH
aquifer [‘eekwifo] — BoJOHOCHBII CIIOM, BOIOHOCHBII TOPU3OHT (1OUGbL)
irrigator [ mriger'to] — memmoparop
labour-intensive [ letharin'tensiv] — tpymoémxuii
seedbed preparation — moaroroBka marrHu
FOW Crop — mpomarrHas KyJabTypa
drought [draut] — 3acyxa
to make a circuit of the field — o6wexars nosie mo kpyry
gun-style sprinkler — nanbHOCTPYHHBIH H0KAEBAIBHBIN armapar
to disassemble [ disa'sembl] — pa36upars; 1eMOHTHPOBATH
set-up — ycraHoBKa
evaporation [1 vaep(s)'rerf(s)n] — ucnapenue
feed crop — kopmoBast KynbTypa
interstate highway ['harwer] — dbenepanpHas aBTocTpaaa
feedlot ['fi:d, lot] — oTkopMoOUYHast TIOIIATKA
meatpacking plant — mscokomGuHAaT
community [ko'mju:nati] — MecTHOE COOOIIECTBO; HACEICHHBIN MyHKT
retailer ['ri:terlo] — mara3uH po3HUYHO# TOPrOBIH
wage [weid3] — 3apaboTHas riara

86



property tax ['propotr taks] — Hamor Ha HENBHKUMOCTD

finite ['famart] — orpanu4eHHbII

natural recharge ['net(s)r(s)! ri:'fa:ds] — ecTecTBeHHOE MOTIONHEHHE
profitable ['profitobl] — npuOkLIBEHEIH, BEITOAHBII

Ex. 8.12. Choose the word that best fits the blank.

1. is caused by a lack of rainfall, causing serious water shortages
(cropland / drought).

2. An is a body of rock or sediment that is completely saturated
with water (irrigator /aquifer).

3. happens when a liquid substance becomes a gas (evaporation /
set-up).

4. If a wants to sell lots of a product then it is positioned on

shelves at average eye level (community / retailer).
5. Nowadays the Belarusians more and more use the Swedish
saws, capable of cutting an enormous tree in a few minutes (well /
gasoline).
6. A(n)
interstate highway).

connects different states together (meatpacking plant /

Ex. 8.13. Look through the text and find the words having the same

meaning as:
« totally (paragraph 2) « salary (paragraph 9)
« direction (paragraph 2) « limited (paragraph 10)

« time-consuming (paragraph 4) e« beneficial (paragraph 11)
Ex. 8.14. Read the text and do the tasks that follow.

Text B: How Centre Pivot Irrigation Brought the Dust Bowl*
Back to Life

YIf you live in the Great Plains, sooner or later you’ll get a question
about those “crop circles” that can be observed from airplane windows
during flights over the region. The answer is contained in the question: Put
simply, they are circles of cropland.

“The circular pattern', however, is different from the regular patchwork
many people imagine traditional farm fields to be. The shape is the result of
the centre pivot irrigation, a development of the post-World War 11 era that
profoundly changed the course of American food production.

By the late 19th century, farmers had started pumping groundwater
from wells, first using power from windmills® and later from gasoline
engines.
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*Groundwater irrigation from the aquifer received a boost in the 1930s
and 1940s, when pumps powered by automobile engines accessed water
from greater depths. Irrigators laid pipes across fields of crops, with
sprinklers spaced at intervals. The practice was labour-intensive, requiring a
lot of workers to move the pipes for seedbed preparation, for cultivation of
row crops, and for harvest.

*The 1930s also witnessed* a long drought across much of the country,
which brought into question the suitability of the region for agriculture. It
was during the “Dirty Thirties” that a portion of the region in Colorado,
Kansas, Texas, and Oklahoma, suffering from extreme conditions, became
known as the “Dust Bowl.”

®In 1948, an innovative Nebraska farmer named Frank Zybach®
developed a new type of sprinkler system, the centre pivot, which he
patented in 1952. Placing the pump at the centre of the field next to a well,
irrigation pipes supported by trusses were mounted on wheeled towers that
could make a circuit of the field under their own power®, leaving that
distinctive circle pattern. Gun-style sprinklers sprayed water out from the
pipes at set intervals, with smaller nozzles closest to the pivot and the
largest nozzles at the end of the line. The system could cover 133 acres of a
160-acre field, and didn’t have to be disassembled by workers when it was
time to plant, till, or harvest.

"Ever more powerful motors allowed irrigators to increase the systems’
scale, with the largest set-ups covering all but the corners of a 640-acre
section of land. Over time, farmers positioned sprinkler nozzles closer to the
ground, resulting in less evaporation.

The centre pivot irrigation was a technological triumph — and it also
transformed the agricultural geography of the country. With feed crops
becoming available in the Great Plains and easily portable via the new
interstate highway system, feedlots and meatpacking plants moved to the
region.

*Water for irrigation and large-scale animal feeding didn’t only grow
crops and livestock, it gave life to the Great Plains communities that
depended on agriculture. Families and labourers shopped at local retailers
and deposited wages in local banks, keeping small towns alive, and
irrigators paid the property taxes that sustained local governments. Centre
pivot irrigation supported local high schools, clubs, churches, and a whole
way of life that would have literally dried up if the fields were less
productive.
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%I recent years, it has become apparent’ just how finite the Ogallala
Aquifer is. While water levels have increased in some areas, in most parts
of the aquifer they have declined at a rate faster than natural recharge —
sometimes by a foot per year — because of production agriculture.

“In 2013, a group of farmers in Kansas created a 99-square mile
conservation zone in which all participants reduced their water use. As one
farmer stated, “We had to change the culture. We took water for granted.”
As of 2018, many of those who reduced their water use claimed that
agriculture can be profitable even with reduced pumping. But efforts like
these are the exception to the rule. The unwillingness to compromise short-
term gain for long-term sustainability, of course, is just as American as the

ingenuity that created centre-pivot irrigation the first place.
Notes to the text:
1 - paiion nsinsuvix oyps ¢ CLLA
2 — Kpy2o6oit pucynok
3 — 06vrunoe nockymnoe wiumoe
4 — naonroanace
5 — 3aiibax ["zatba:K]
6 — camocmoamenvno
7 — ouesuono

Ex. 8.15. Answer the questions.

1. What can be observed from airplane windows during flights over the
Great Plains?

2. What does the circular pattern result from?

3. When did groundwater irrigation from the aquifer receive a boost?

4. When did the region witness a long drought?

5. Who developed the centre pivot type of sprinkler system? When?

6. How did gun-style sprinklers spray water out from the pipes?

7. What was the scale of the largest set-ups?

8. How did the centre pivot irrigation transform the agricultural
geography of the country?

9. How did it give life to the Great Plains communities?

10. What happened in Kansas in 2013?

Ex. 8.16. Say whether the statements are true of false. Correct the
false ones.

1. Traditional farm fields are like circles.

2. The centre pivot irrigation was a development of the post-World War
Il era.

3. By the late 18th century, farmers had started pumping groundwater
from wells.
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4. Pumps powered by automobile engines accessed water from greater
depths.

5. The long drought of the 1950s brought into question the suitability of
the region for agriculture.

6. Frank Zybach patented his invention in 1953.

7. The pump was placed at the centre of the field next to a well.

8. Wheeled towers could make a circuit of the field under their own
power.

9. In recent years, it has become apparent that the Ogallala Aquifer is
infinite.

10. All the farmers in the Dust Bowl are willing to reduce water use.

Ex. 8.17. Join the halves of the sentences.

1. Irrigators laid pipes a. requiring a lot of workers to

2. The practice was labour- move the pipes for seedbed
intensive, preparation.

3. The system didn’t have to be b. local high schools, clubs and
disassembled by workers churches.

4. Over time, farmers positioned c. across fields of crops, with
sprinkler nozzles sprinklers spaced at intervals.

5. Centre pivot irrigation supported  d. closer to the ground, resulting in
6. In most parts of the aquifer less evaporation.

7. Agriculture can be profitable e. water levels have declined at a
8. The unwillingness to compromise  rate faster than natural recharge
short-term gain for long-term f. when it was time to plant, till, or
sustainability harvest.

g. is typical of Americans.
h. even with reduced water

pumping.
Ex. 8.18. Do you think the Dust Bowl could survive without centre
pivot irrigation? Why? / Why not?

Ex. 8.19. What are the latest trends in irrigation? Consult the
Internet if necessary.

fun with sprinkiing machineg

Ex. 8.20. Moving across and down find 8 hidden words related to
sprinkling machines and their work.
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Ex. 8.21. Find the odd word in each line.

1) plot place site drop

2) irrigator  well driver builder

3)cone pyramid output cylinder

4)rib  tube pipe duct

5) community set-up society people

6) profoundly greatly very portable

7) lateral  centre pivot  linear  side-roll

8) short-range  medium-range  shooting range  long-range
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VOCABULARY

A
access — JOCTyII
account for — mpuxoauthes (Ha I0IH0)
accuraCy — TO4HOCTh
achievement — moctmwxkenue
adjust — ycraHaBIIHBaTh; PETYINPOBATH
agitator — meranka
aid — momorars
air-ride suspension seat — cueHbe ¢ IHEBMAaTHYECKOM OABECKOM
amount — KOJIM4ECTBO
amperage draw — motpeGisieMast Cujia TokKa
angle — yron
annual ditch — BpemenHsIii oOpocuTenb (KaHAN UL TIOJAYM  BOJIBI,
Hape3aeMbIil B MOUBE [EePe/l HAYaIOM MOIHBHOTO CE30Ha)
approximately — mpubnu3uTENHEHO
apron — 3acionka (¢apTyk) KOBIIA CKpenepa
aquifer — BOJOHOCHBII CITOM, BOJOHOCHBIN TOPU30HT (12046bL)
arbitrary — mpou3BobHO BBIOpaHHBIH
arm — 1) crpena; 2) KpblIo, KOHCOJIb, IITAHTa

hydraulic ~ — runpoctpena

sprinkling ~ — goxneBaibHOE KPBLIO
aSSess — OLCHUBATh
avoid — u36erathb

axis — ocob
axle — ocp
tri- ~ — TpexocHbIi
B
backfiller — oOopymoBanume st 0OpaTHOM  3aChIIKM  TPAaHILCH;
KaHABO3aChIIILHK
backhoe — o6parnas nonata
bank — Geper
bar — 6pyc

sickle ~ — HOeBOI OpyC
barge — mananma

crane ~ — rIaBy4Mi KpaH
belt pulley — pemenHoit mkus

blade — orBan
brush-rake ~ — oTBaj THIIA KyCTapHUKOBBIE TPAOIH
bull ~ — ycunennsiit orsain
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strait ~ — mpsiMoii oTBa
S-U ~ — nonycdepnueckuii oran

universal ~ — cepuyeckuii oTBa
blasted rock — B3opBanHast mopoaa
bolt — 6oxar

boom - 1) pama (uenHoro TpasieekonaTens); crpena (IKCKaBaTopa)
Mono ~ — MOHOCTpeNa
knuckle ~ —moBopoTHas cTpena
hinge ~ — mapuupHas ctpena
triple-articulated ~ — TpexcekiuonHas crpena
boost — oBbImIaTH
bottom sediments — nonsbie oTIOXKEHMSI
bowl — xoBmr (ckpernepa)
bucket — koBI (3kckaBaropa)
general purpose ~ — yHHBepCaIbHBII KOBLI
large capacity ~ — xoB1 GOJIBIIO BMECTUMOCTH
C
cab — xabuna
power sliding ~ — pa3nBrxHas KabHHA € IEKTPOIPHBOIOM
cable-operated excavator — s3kckaBaTOp ¢ KaHATHBIM [IPHBOIOM
capability — Bo3amMokHOCTB
capacity — 1) MoHOCTE; 2) 00beM
bucket ~ 06bem kopmIa
engine ~ MOILIHOCTb JABUTaTels
caterpillar track — rycennunas nenra
centre pin — nenTpansHas namnda
centrifugal pump — teHTpOOEKHBIM HacOC
chain — nerms
~ curtain — uenHas 3aBeca
digging ~ — pexxyas nemnb
challenge — croxnast 3a1aua
civil engineering — cTpouTenbCTBO
cleanup — 3aunctka 326051
clutch — 3axum
coalface — yromnpHsiii 3200it
community — MecTHOe cOOOILECTBO; HACSICHHBIH TYHKT
conditions — ycioBust
conduct — mpoBoaAUTH
CONe — KOHyC
confirm — moaTBepKIATH
consistency — mocTosHCTBO
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consistent pace — mocTosHHASA CKOPOCTh
consumer — noTpeouTesb
contractor — moapsAunUK
control unit — 610k ympaBieHust
controls — cpenctBa ympaBiaeHUsI
conventional — crangapTHbIH
conveyor — KoHBeiiep

~ arrangement — koHBeliepHOe yCTPOHCTBO

~ belt — nenrounsIit KoHBElEP
cooling pond — npya-oxJaguTens
cost-cutting — 3KOHOMHUYHBIH, CHU)KAFOLIXIT CTOMMOCTh
counterweight — mpoTuBoBec
COUrSe — XOI; HAIPaBICHHE
crawler — ryceHHYHBINH TPaKTOp
cropland — maxoTHas 3eMJIs1, ITAXOTHOE YrOAbE
current — HpIHEIIHUIA
curvature — kxpuBu3Ha
CUrve — KpUBU3HA

lateral ~ — monepeunas KpuBH3HA
custom fit — ykoMIuIeKTOBaTh 110 HHANBUIYAIbHOMY 3aKa3y
CUt — BBIEMKa; KOTJIOBaH
cutting deck — pexyias nexa
cutting unit — pexxyruii anmapar

D
densified — ycunenusiit
depth — rmy6una
design — koHCTpyKIIHS
device — ycTpoiicTBO, MpUCTIOCOOICHIE
digging — BeieMKa TPYHTa; PBIThE; KOTIAHUE
digging chain — pexymias uens (TpaHIICeKOIATEs)
digging force — ycunue pesanus (KoBIiia 3KCKaBaTopa)
dimensions — pasmepsr
disposal area — rumpooTBan (MeCTO pa3MereHus BEIHYTOTO TPYHTA)
ditch — xanasa, pos

drainage ~ — rpeHaXkHas KaHaBa
drag coupler — coeMHHUTENTBHOE 3BEHO
drag rope — TAroBbIii KaHaT
dragging ability — tsiroBast cnoco6HOCTB
dragline — mparnaiin, kKaHaTHBIN CKPEOKOBBIN IKCKABATOP
drainage pipe feeder unit — yctpoiicTBO mogayuu ApeHaXHBIX TPYO
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draw — TaIuTh, TAHYTH
dredge — ycTpoiicTBO A5 A7 pa3pabOTKH IPyHTA O BOAOH
dredger — cyaHo [uis1 pa3paboOTKU rPyHTa MO BOJO#
backhoe ~ 3emnieuepnanka ¢ KOBIIOM «0OpaTHAas JTOMaTa
bucket-line ~ — MHOTOYEpIAKOBBI 3eMiIeUePIATIbHbII CHAPS (3eMiIe-
yepraka)
clamshell ~ — rpeiidepnas 3emneuepnanka
suction ~ — 3eMJIeCOCHBIIH CHapsI (3eMCHApPSII)
auger suction ~ — 3eMcHapsI C IIHEKOBBIM PBHIXJIUTEIEM IPYHTa
cutter suction ~ — 3emMcHapsiz ¢ Gpe3epHBIM PHIXIIUTENIEM IPYHTA
plain suction ~ — 3emMcHapsi co CBOOOHBIM BCAChIBAHHEM
trailing suction hopper ~ — camo00TBO3HBIIi 3eMCHApPSsI/T C BOIOYAIIHM-
CsI BCACBIBAIOIINM TIYIIBIIONPOBOIOM
dredging — mogBoIHAs BEIEMKA TPYHTA; 3eMJICUEpPIIaTeIbHBIC PA0OTHI
canal ~ — rHOyTrITyOHTEBHBIE PA0OTHI
~ vessel — CYJHO JJIs pa3pabOTKU TPYHTA O] BOJOU
drive — mpuBOI; Iepeaya || IPUBOAUTE B ABUKCHUE
final ~ — 6oproBas mepenaya
dumping — BeIrpy3Ka; pa3rpy3ka B OTBa
dumping place — otBain (MecTO BBITPY3KH)
E
earthmoving — 3emJisiHbie pabOTHI || 3eMIIEPOHHBIIH
earthworks — 3emisiabie paboThI
edge — kpomka
cutting ~ — pexxyiast KpoMKa; HOX KOBIIIA CKperepa
efficient — s pexruBHbIi
ejector — BeITANKUBATEIb (TIOPOABI M3 KOBIIA CKpEnepa)
electromagnetic clutch — snextpomaruurhas my¢ra
emerge — nosiBIATHCS
empty — nycroi
enable — naBaTh BO3MOXHOCTB, TO3BOJISATH
engine — MOTOp, JBHraTelb
~ capaclty — MOITHOCTb JBUTATENS
enhance — yBenu4uBaTth, HOBHIILIAT
ensure — obecre4nBaTh
estimate — oueHuBaThL
evaporation — ucriapeHue
excavator — 3KCKaBaTop
cable-operated ~ — skckaBaToOp ¢ KaHATHBIM MIPUBOIOM
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hydraulic~ -  okckaBarop ¢  THIPABIMYECKHM
TUIPABIMYECKHUI KCKaBATOP
walking ~ — mararomuii 3kcKkaBaTop
expand — pacumpsaTh(cs)
explore — uccnenoBats
external — BHeLIHIIA
=
facilitate — oberuars
feasible — BBITTOTHUMBIIA, OCYIIIECTBUMBII
feature — xapakrepucTrKa; XapaKTepPU30BaATHCS, OTINIATHCS
feed — mogaBath
feed crop — kopmoBast KynbTypa
feedback — obparHas cBsi3b
feedlot — oTkopmouHas momAaaKa
final drive — 6opToBas nepenaua
fine tuning — Tounas Hactpoiika
finger-plate — npotuBopexyIIas MIACTHHA, BKJIAABILI MaJbIa
finite — orpanuueHHBII
fit — ocHamaTh; ycraHaBIMBaTh; MOHTUPOBATH
flange — dnanen
fleet — mapk (marun)
flight — ckpebok (ckpenepa)
floating — maByuwmii
foot — omopa, nana (wararomero sKkcKaBaropa)
force — cuia
fragmented — paznpo6ieHHbIi
frame — pama
track ~ — rycenmunas pama
frequency — wacrora
fuel — rorueo
G
gain — moy4arh; JOCTUraTh
ganged — CeKIHOHHBIIA
gasoline — 6ensun
gear — 1) mepenada; 2) mecTepHs
gearing — pexyktop
grade — ypoBeHb rpyHTa
grader — rpeiinep
grind — mepeMaisiBaTh
ground hold - crernenue ¢ rpyHTOM
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ground speed — mocrymnaresibHas CKOPOCTh
guard ledger — npoTHBOpeXKYIIast MIACTHHA, BKIIAIBIII Tabla
guide — ynpaBmsith

hardened — u3 3akaneHHo# cTamu
hardness — mpouHoCTh, TBEPAOCTH
hauling — TparcnopTrpoBka
heavy use — MHTEHCHBHOE HCIIOJIL30BAHIE
heavy-duty — mpenHasHaueHHBIA [uist paboThl B TKEIOM pexuMme (B
TSDKENBIX YCIOBUSIX); CBEPXMOIIIHBIH
height — BeIcoTa
hinge — mwapuup
hoist coupler — onpoxuaHo# 610K
hole — sima
hood — kamot
hopper — 1) koBur (ckpemnepa); 2) — TpOM
house — moBoporHast rardopma (IKcKaBaropa)
hull — kopryc cynaa
hydrant — ruapasT (Bogopa300pHBIil KpaH)
hydraulic fluid — pa6ouas xuaKocTb
hydraulic quick-disconnect blocks — ruagpaemudeckuie OGbicTpOpa3beMHbIE
Onokn
I
implement — opyaue
improvement — yiyuiiieHue; yBean4eHne
increase — yBennuuBaTh
inertia — uueprus
inexperienced — HeoONBITHBII
inspection — ocMoTp, poBepKa
install — ycranaBmiBaTh; MOHTHPOBATH
~ drainage — ykmaapIBath IpeHak
interstate highway — ¢enepansnas aBToctpama
investigation — uccnenosanue
irrigation — oporienue, moJTUB
~ rate — Hopma nonusa
irrigator — menmoparop
J
jet propulsion — peakTuBHOE ABUKEHUE
jib — ctpena
job site — pabouas romaaka
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L
labour-intensive — Tpymoémkuit
launch — BeimyckaThb
lay — ykiaasiBath, IpOKJIa/IbIBaTh
~ cables — yknazapiBats kabenu
~ pipes — yKJiaIbIBaTh TPyObl
length — nuna
lengthen — yaumsTs
level — yposens
leveling — mranupoBka (MOBEPXHOCTH)
lever — peryar
life-size — B HaTypanpHy!O BETHUHHY
limit — rpanwra, npemen || orpaHUYHBATE
limitation — orpanuueHue
loading — 3arpys3ka
long-range — nanpHeCTpyHHBIH
lower — omyckath
M
maintain — o0cIIy>KHBaTh; COIEPKAThH B HCIIPABHOCTH
make a circuit of the field — o6bexaTh mose o kpyry
manoeuvre — nepemMeniath (KOBII qpariiaiHa)
manually — Bpyunyto
material handling — 3arpyska-pasrpyska MaTeprajioB
measure — u3MepsTh
meatpacking plant — mscoxomOuHaT
medium-range — cpeHecTpyHHBIH
mighty — MomtHBIt; MOTY9Hi
mobile type — paGoTaroiyie B ABHKCHUH, MOOHIIbHBIC
mode — pexum
modular design — MoaysHas KOHCTPYKITHS
MOonNitor — OTCIIeKMBaTh, KOHTPOJIUPOBATH
motor — ABUrarTelsb, MOTOp
hydraulic ~ — ruapomorop
infinitely variable displacement ~ — Geccrymenuaro perymupyemsrii
JBUTATEIIb
MOouNt — MOHTHPOBATh, YCTAHABJIHMBATH; KPEITUTHCS
mounted on tracks — Ha T'yCEHUYHOM X0y
mounted on rubber tires — Ha MHEBMOKOJIECHOM X0y
MOW — KOCHTh, OOKaIlIMBaTh
MOWer — KoCHJIKa
boom ~ — manumyIATOpHAS KOCHIKA
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disk ~ — poranmoHHast KOCHJIKA JUCKOBOTO THIIA
drum [dram] ~ — poTanuoHHast KOCHJIKa C anmnapaTom 6apabaHHOTO THIA
finger-bar ~ — manpuesas kocunka
reciprocating ~ — BO3BpaTHO-TIOCTYyMaTEIbHAS KOCHIIKA
rotary ~ — poTaiiOHHAs KOCHJIKA
sickle ~ — HOeBast KocHIIKa
water ~ — BoJiHasi KOCHITKa
mowing blade — kocHIbHBII HOXK
mowing boat — noaka-Kocuika
mud — 1) ui; rpsi3k; 2) GONOTHBIN TPYHT
N
natural recharge — ecrecTBeHHOE ITOIOIHEHHE
navigable — cymoxoHbrii
noise — urym
nozzle — noxxaeBaibHas HACAAKA, COILIO
centrifugal ~ — rieaTpobexHas Hacaaka
deflector ~ — netnexropuas (ot nar. deflecto — orkonsTs) Hacanka
spray ~ — pacubUIMBAIONINI HAKOHEYHUK, Pa30pbI3ruBaTellb
o]
obstacle — mpensitcTBHE
obstruction — npensTcTBUE
one-piece — HETbHBIH
on-site — Ha MecTe HKCIUTyaTalliK; Ha 00bEKTe
open-cut coal mine — yronbHsIii pa3zpes
operability — skcrtyaranroHHbIE KauecTBa
operate — 1) paborars; 2) NPUBOAWTE B JBWXKCHHE; VYIIPABIATH;
3) aKCIUTyaTHPOBATH
operation — meiictBue; paboTa; omeparust
dump ~ - BeIrpy3ka
SWing ~ — MoBOpPOT Ha BEITPY3KY
operating unit — pa6ounit opran
optional — KomMOMHUTENBHBIM, YCTAHABIMBAEMBIH 110 JKEJIAHUIO 3aKa3unKa
output — mpon3BOIUTEIHHOCTH
overlap — nepexpbIBaTh(cs)
Owner — Biajiererr
p
patent-pending — oxumaronnii BeIIa4n nMaTeHTa
payload — mone3Hast HarpysKa; rpy30H0IbEMHOCTb.
pedal — negans
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performance — mpou3BOAUTEIBHOCTE
piled — cBaneHHbIl B Ky4dy
pipe — mynbIonpoBoA; TPYOOIpPOBO
suction ~ — BCachIBAIOIIHIA TYIBIOMPOBO]
pipeline — mympmionpoBo; Tpy6OIPOBOA
~ distribution — pa3Boxka Tpy60onpoBoaoB
pivot — Bpamiats(cst), HOBOpauYUBaTH(Cs)
pivot point — ieHTp BpameHust
plate — miactuna
plot — ygacrtok
portable ['pa:tobl] — neperocHoi
positional type — mo3unMOHHOrO NeHCTBUA (MepeBUraeMble C O3HLIUH Ha
MO3HIIHIO, TJI¢ OPOUICHHE IPOBOIUTCS BO BPEMSI CTOSIHKH)
POWer — MOLIHOCTb|| TPUBOJUTE B IEHCTBHE
engine ~ — MOIHOCTh JABUTATEIS
~ output — BeIXO/IHAsI MOIIIHOCTh
power-to-weight ratio — oTHOIIEHHE MOIITHOCTH K BECY
pressure — naBjicHUE
prevent — npenoTBpaath
profitable — mpuGEITBEHEIN, BEITOAHBIN
profoundly — oueHs, CHIIBHO; CEPBEIHO
property tax — Hajior Ha HEABUKUMOCTh
puddle — myxa
pull — tsiHyTH
pump — Hacoc || HarHeTaTh, Ka4aTh
centrifugal ~ nuentpobesxHbIit Hacoc
~ OUt — BEIKauUMBaTh
pumping rate — ckopocTh OTKAQ4K{
purpose-built — ciennabHbIA, CienUaIbHOrO Ha3HAYCHHS
push-tractor — Tpakrop-Toykau
Q.
quantity — koIM4ecTBO
quarry — kapbep, OTKpbITas pa3paboTka

raise — mnoHUMAaTh

range — psi; CIekTp || KomebaThes B peenax

rear attachment — 3agaee HaBecHOE 0OOPyMOBaHNUE

rear-mounted unit — 3ajHeHaBECHOI arperart

reciprocating — coBepmIaroIIHii BO3BPATHO-TTOCTYTATENBHOE IBHKCHUE
reclamation work — menropatiBHbIC PabOTHI I
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recovery cycle — uuki u3BiedeHus

reinforced — ycuseHHBIH, yKpeIUICHHbIH

release — ocnabuTh; OTIYCTHTH

remote-control — ¢ AUCTaHIMOHHBIM YIIPABICHAEM
removable — cbEMHBIIT; cMEHHBII

replaceable — cmenmbrit
reposition — mepecTaBisiTh

represent — mpeacTaBisATh (B BUAE YETO-I.)
rescue — criaceHue
research — (HayuHoe) uccienoBaHue
resemblance — cxoxctBo
retailer — marasuH po3HHYHON TOPrOBIIH
retrofit — noocHamiath, 10060PYI0BATH; MOACPHH3UPOBATD
return on investment — oxyraeMocTh HHBECTHIIUH
reversible — pesepcuBHBI
rib — pe6po
ripper ['ripa] — prIxiurens
multi-shank ~ — MHOT03YGEBII PEIXIUTEH
single shank ~ — o1HO3YGBII PEIXJIHTED
roadside — o6o4rHa, MPUIOPOKHAS MOTOCA
robotic — po6oTH3MPOBAHHEIH
rock — kaMeHb; rOpHasi MOPOJIa; CKaIbHAs TOPO/Ia
rope — KaHar
drag ~ — TAroBBIM KaHAT

hoist ~ — mogbeMHBI KaHAT
steel ~ — cranbHOU KaHAT

wire ~ — IIpOBOJIOYHBIH KaHAT
rotating platform — mosopotHas miardopma (3KckaBaTOpa)
routine maintenance — TexyIiee TEXHUYECKOE 00CITyKUBaHUE
rover — Be31exon
rOW Crop — mpormariHas KyJibTypa
rpm (revolutions per minute) — [arcno] 060POTOB B MUHYTY, 00/MUH
rubber cover — pe3auHOBas KpbIlIKa
rubble — me6ens
runoff — crox
S
sales network — ceTp poaask
sand — mecox
saving — 5KOHOMHs
SCOOp — KoMaTth
scraper — ckpernep
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elevating ~ — ckpernep ¢ 3;1€BaTOPHON 3arpy3Kon
pull-type ~ nmpunenHoi ckpernep
twin engine auger ~ — AByXMOTOPHBIII CKperep o [IHEKOBO# 3arpy3Koii
twin engine push-pull ~ — IByXMOTOpPHBIN CIBOEHHBIN CKpEIIEP
scraping — 1) BeIYepIbIBaHKE; 2) 3a4HCTKA; COCKAOIMBAHKE; 3) CKPENEPHBIE
paboTHI
seedbed preparation — moAroToBKa MamrHu
self-offload — camopasrpyxartscst
self-powered — camoxotHbI#
self-propelled — camoxoaHbIit
~ caterpillar structure — camoxoHasi ryceHHYHast ONOpa
settling pond — oTcroitHuk
Set-up — ycTaHOBKa; YCTPOHCTBO
Sewer — KaHaIu3arust
shaft — creoun (noskaeBamBHOTO amnmapara)
shape — hopma
shovel — xoB sxckaBaTopa
front ~ — npsimast TonaTa (TUI KOBIIA YKCKABATOPA)
power ~ — wMexaHWYeckas Jormara (MexXJonaTa); OJHOKOBIIOBBIN
9KCKaBaTop
shoving — 1) cnBuranue; OTTaJKUBaHUE; 2) YCTPAHCHUE
shore — Geper
short-range — KOpOTKOCTPYIHBII
sickle — Hox pexyrero ammapara
~ section — cerMeHT HOXa (HOXKEBOM CETMEHT)
side cutter — 6okoBast pexyIas KpoMKa
side wings — 60koBsI€ IIEKH (OTBaJIA)
simplify — ympomars

site — mecTo
construction ~ — crpouTeNbHas IIOIIAIKA, CTPOMILIONIA KA
size — pa3mep

skilful — ymenbrii

slew — Bpamiats(cs), HoBOpauMBaTh(Cs)
sliding frame — ckonp3simas pama
slurry mixture — ruzpocmecs, mynbna
smooth — riaBHbI

S0il — rpyHT, 3emiis, mo4Ba

solids — TBepbIe YacTHIBI

SOUrce — HCTOYHHK

spare — u30aBiATh (OT YETO-I1.)
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speed — ckopocTh
spiral duct — BuHTOBO# KaHaI
Spoil — BeIHYTHII TPYHT; OTBaN
~ pile — otBan, TeppukoH
spray — 10716 (MCKyCCTBEHHBIIN)
~ intensity — ”HTEHCUBHOCTD TOXKISI
spreading — pacnpenenesHue
sprinkler — moxneBanbHBIN amnmapar
gun-style ~ — manpHOCTPYHHBIN MO IEBATBHBIN ammapar
sprinkling — noxxaeBaHue, OpoOIICHHE A0XKICBAHHEM
~ device — 1oK/IeBaNIBHBIH anmnapaT
~ installation — noxneBanbpHas ycTaHOBKa
~ machine — noxxeBanbHast MalIMHA
centre pivot ~ machine — kpyrosast moxeBaIbHas MaIIHHA
lateral move ~ machine — gponHTansHast 10KA€BaTbHAS MAITHHA
linear move ~ machine — pponTasnpHast noxxeBaIbHASI MAITTHA
side-roll ~ machine — ¢ponTansHas g0 aeBaNIbHAS MALTHHA
steep — kpyToi
stick — pykosTh (KOBIIIa 9KCKaBaTOPa)
strain — Harpyska
stream — nmoTok
strength — npounocTs
stub wing — oTKpBLIOK
stumpbuster — usmeapUMTEND HEH
sucking — BcaceiBanne
suction inlet — BcaceiBaroiiee oTBEpCTHE
surface — moBepxXHOCTh
flat ~ — poBHas ropusoHTANBHAS TOBEPXHOCTh
inclined ~ — HakIIOHHASI TOBEPXHOCTH
suspended — moaBelIeHHBIN
suspension — moBecka
sustain — moyIepKUBaTH
swath — mpokoc
swathboard — moneBast Jocka, OTBaIbHAs 10CKA
SWiNg — ka4aTh(cs), paCKaYMBaThLCS; IOBOPAYMBATECS
~ operation — moBOpOT Ha BBITPY3KY
swivel — Bpamatbcsi, TOBOpa4MBATHCS
T
tackle — paGoTtats ¢
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tailing pond - xBocroBoii mpyx (WIs XpaHEeHHs PaJUOAKTHBHBIX,
TOKCHMYHBIX M JPYFMX OTBAJIbHBIX OTXOJOB OOOTAIEHUS TIOJNE3HBIX
HCKOTMAEMBIX, HMEHYEMBIX XBOCTaMH)
take turns — nenate uTo-i1. MO OUYEpeU

tank — 6ax
fuel ~ — ToruBHEIH Oak
hydraulic oil ~ — macio6ak ruapocucTeMbI

target values — nieneBbie 3HaYeHUS
tele-operated — ¢ AUCTAHIIMOHHBIM YIIPaBJIEHHUEM
terrain — TeppuTOpHs; MECTHOCTh
three-point hitch — Tpéxtoueunoe HaBecHOE YCTPOHUCTBO
throw — 3a6paceiBarh (KOBIII)
tilt — onpoxuabIBaTHCS
tip — HaKOHEYHHUK
tool — pabGouwii oprau; opyue
toothed wheel — (potoproe) koseco ¢ 3yObsiMu
torque divider — pactipeenuTens KPyTSIIETO MOMEHTa
tracked — rycenuumbIit
trailer — mpunen
transfer — neperocutsb
transmission shift point — Touka nepekiroueHnsT KOPOOKHU MEepeaay
trench — kanaBa; Tpammres
trencher — Tpanmeekonareb, TPaHIICHHBIN 3KCKABATOP; KAHABOKOTIATEIH
chain-type ~ — uenHo#i TpaHIIeeKonaTeb
portable ~ nopraruBHbI# TpaHIIEEKOMATEb
wheel ~ — poropHsIit TpaHIIeeKOIaTEH
trial — ucrBITEIBATS, TOIBEPTaTh UCTIBITAHHIO
triangular blade — tpeyronbhas macTuHa
truss — gepma (cTeprkHEBas CHCTEMa C y3J1aMH)
two-arm sprinkling ~ — nByxkoHconbHas qOXKAEBaIbHAs (hepma
tube — tpy6a
sectional distribution ~ — pa36opHBIit pactpeneUTeNBHbIN TPyGOPOBO
tungsten-steel alloy — crais, lerupoBatHas BoJib(ppaMom
turret — Gamras
U
undercarriage — maccu, X0J0BO€ YCTPOUCTBO
underdrain installation — 3akpbitast ApeHa)xKHasl yCTaHOBKA
underwater weeds — copHast BOAHas PACTHTEILHOCTD
uneven — HepOBHBII
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unlike — B oTimane ot
utilize — ucmonp30BaTH
\Y
variable — perymupyemsrit
V-belt — k1uHOBOI pemMeHb
vehicle — TpancopTHOE CpencTBO
unmanned aircraft ~ — GecuIOTHBIIT IeTaTEIbHbIHA annapat
verification test — npoBepouHbIe HCTIBITAHKS
versatile — yauBepcanbHbIit
vibration — BuGpanus
vibrotactile — BUGpoTakTHILHBIA
view — 0030p; BU]I
visibility — BumuMocTs; 0630p
volume — o6bem
volute — crimpanbHas KaMepa, yauTka (LEHTPOOEKHOIO HAcOca)
W
wage — 3apaboTHas miara
water pipe — BomonpoBo/siias Tpyoa
watering — monus
~ range — 1agbHOCTh TOJIHBA
waterway — BoiHbIH ITyTh; (apBaTtep
wear and tear — usHoc
wear-resistant — n3HOCOYCTOHYMBBII
weight — Bec
well — xonozen
wheel — 1) xosteco; 2) pyis; 3) dppesa
rock ~ — ¢pe3epHsIil TpaHIIeeKONaTeIh; CKalbHas (pe3a
toothed ~ poroproe koJeco ¢ 3yObsimu
~ slip — mpoOykcoBka konéc
~-steering technology — TexHoorust yrnpaBeHus KOJIeCaMu
width — mmpuna
winch — nebenka
integrated stabilizing ~ — BcTpoennas crabunnsupyrorias edeaxa
winding up — moarsaruBanue (C IOMOIIBIO JICOSTKH)
workload — o6bem paboTh
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