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Pre-reading Exercises

1. Read the following international words, define their meanings.

vacuum television operation original

total temperature constant photocelectric
perfect cylinder design electron
method radio progress chemical

pas radar vitamins N

theory microscope antibiotics coffee

2. Match English and Russian equivalents.

) XHMIYECKHE HIMCHCHNR

1. perfect vacuum

2. emply space b) xodenapka

3.0t pump ¢) abcomoTnifi naxyym

4. high vacuum d) xoemoc

5. boiling temperature €)PapMALERTHNECKHE IPOIIROIITENN
6. coflec maker 1) aGeomonniil RaKyym

7. chemical changes £) TEPMOC

8. hot filament h) seacummonuii nacoc

1) TEMICPATYPA KHIICHIA
£) BLICOKMI BaKyyM
h) suicokmit sakyym

. pharmacceutical manufacturers
10.vacuum bottle
11, outer space

3. Read the text carcfully and translate it into Russian.

TEXT A. VACUUM ~ GENERAL SURVEY

A perfect vacuum would be a space from which all matter has been removed. This includes
solids, liquids, gases (including air) or any other impurities. It would be a space that contains
“nothing”. Since there 1s no method or device that can remove all matter from an enclosed space,
a perfeet vacuum s unknown and has only theoretical meaning, It was once thought that a
perfect vacuum mipht exist in outer space. Now scientist know that the llppllrcnlly cmpty space
between the stars contain a large mass of gas, which is mostly hydrogen

An incomplete, or partinl vacuum can be created with vacuum pumps. When o very high
percentage of gas 15 removed from a space, it is called a high vacuum and is equal 10 a very low
pressurc. Partial vacuums are common The vacuum bottle has o partial vacuum between double
walls. The vacuum keeps liquids near their original temperatures by preventing heat conduction. A
partial vacuum must be created in the cylinder of @ automobile engine in order 10 form the air-pas
mixture essentinl o combustion ‘The vacuum cleancr, vacuum coffee maker, and suction plunger
depend upon partial vacuums for their operation. Electric-light bulbs have air removed so that the hot
filament will not burn up in the oxygen in the air. ‘The piston movement of a lift pump crentes
vacuum, allowing water 10 rise

Industry has developed many profitable vacuum processes. Liquids under vacuum boil at a
tempeiature lower than the normal boiling temperature, This fact has been useful to food and
pharmaccutical manufacturers. Solutions of milk, sugar and fruit and vegetable juices nre
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concentrated under vacuum. This permits the water to boil off at a low temperature and prevents
scorching of the product. Vitamins and antibiotics are processed under vacuum to avoid
chemical changes that would occur at higher temperatures

In 1906 evacuated glass tube was built that could increase the power of an electric signal by
many times the original amount. It introduced the age of electronic communicating that gave us
radio, television, radar, Vacuum tubes perform vital tasks in the operation of photoelectric cells,
electron microscopes, and hundreds of other types of electronic equipment

The scientists’ interest on vacuum is constant. The history of progress in the study of vacuum 15
also the history of vacuum-pump design. At present there exist a great varicty of vacuum pumps,
compressors, chambers, devices, other types of equipment, and different technological processes in

which vacuum is used .

Notes:
matter — mamepun  partlal — wacmuvnl vacuum cleaner - nwnecoc  apparently
BEPORNINO,
Impurity - ny suction plung acac nopuenn, vacuum bottle — mepmoc. lift
pump — i nacoc, chamb camepa, oxygen - xkucropoo, hydrogen - )

Ef_qngyhennlnn Checl

4. Declde whether these statements are true or false according to the text.

1. A perfect vacuum would be a space that contains “nothing™.
2. A perfect vacuum is unknown and has only theoretical meaning.
3. Now scientist know that the appi ly empty space b the stars contain a large mass of
gns, which is mostly oxygen.
4, Partinl vacuum can be created with vacuum pumps.
5. The piston movement of a lift pump creates vacuum, allowing dust to risc
6. Liquids under vacuum boil at a temperature higher than the normal boiling temperature
7. The scientists' interest on vacuum is constant
8. Vacuum is widely used.
5. Complete the sentences,

1. A perfect vacuum is unknown and

2. The scientists say that the apparently empty space between the stars contains
3. An incomplete, or partial vacuum can be created with

4. "The vacuum bottle has a partial vacuum between. .

5. Vitamins and antibiotics are processed under vacuum to.

6, Vacuum tubes perform vital tasks

7. "The scientists' interest on vacuum is

6. Answer the questions to the text.

1. What is vacuum?

2. Does perfect vacuum have a practical or theoretical meaning?

3.What gas is contained between the stars of an apparently empty space? 4. How can partial
vicuum be crented? S, What examples of partial vacuum can you give? 6. In what way is
vacuum useful? 7. What is the aim of vacuum tubes? 8 What is the attitude of scientists towards

vacuum?
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7. Study the following parts of derivatives. Transform as in the models below.

VERB NOUN ADJECTIVE 'ADVERB
\Llo contam conlainment | theoretical theoretically
: 10 remove removing/removal | apparent apparently
(o cwist o existence T profitable ~ profitably
[wocreate  creaon ongmnal ~ onginally
i 10 prevent ~ prevention | constant ~ constantly
i todepend o dependence chemical o chemically
| to develop o development historical © histoncally |
; 10 avoid - avoidance usual usually
[tomove movement most © mostly
| to equip - 7mm6r§l7 o ldear clc:;rliyi

Model 1: o contain liquids — the containment of liquids
to remove all matter from an enclosed space, to create partial vacuum, to prevent heat
conduction, to move the piston, to develop vacuum processes, to use vacuum

Model 2: a theoretical existence - to exist theoretically
an apparent containment , profitable vacuum processes, an original design , practical vacuum
application

[chical & Grammar Aspccd

8. Choose the right word.

1. A perfect vacuum would be a space from which all ... has been removed.

a) metal b) matter c) matt

2. When a very high percentage of ...... is removed from a space, it is called a high vacuum.
a) liquid b) solid c) gas

3. A partial vacuum must be created in the ..... of an automobile engine.

a) cylinder b) covering c) computer

4. The piston movement of a lift pump creates vacuum, allowing. ... to rise.

a) air plane b) water c) balloon

5. Glass tube introduced the age of ..... communicating.

a) commercial b) electronic c) language

9. Insert the right words.

a) boil b) chemical ¢) vital d) common e) profitable
) interest g) vacuum pumps  h) constant

Partial vacuums are ...... .

Industry has developed many ... vacuum processes.

Lirriids under vacuum at a temperature Jower than the normal boiling temperaturc.
Vitamins and antibiotics are processed under vacuum to avoid ..... changes.

L =

a

5. Vacuum tubes perform ... tasks in the operation of photoclectric cells, electron microscopes,
ete

6. The scientists’ ... on vacuum is constant.

7. An incomplete, or partial vacuum can be created with. ...

10. Match the words and terms with their definitions.
a) device b) vacuum  c) gas d) piston ¢) design
1. drawing or outline from which something may be made
2. something invented for a special purpose
3. space completely empty of sub
4. any air-like substance
5. plate or short cylinder used in engines, pumps, etc. to pas on motion

[Summarizing

11. Make a short summary of the text. Do it according to the following plan.

1. The title of the text is... .2. The text is devoted to .. 3. The text consists of (how many
logical parts?). 4. The first part deals with... . 5. The second (third, forth, ctc.) part
describes/underlines/states. ..

6. The main idea of the text is... 7. The importance of ... is underlined. 8. Attention is paid to...

TEXT B. MODERN VACUUM TECHNOLOGY APPLICATION

1. Skim the text and answer the questions below. Define the international words’

Our world is viewed in a very different way today than it was a hundred, fifty or even ten
years ago, and not just in the types of products we manufacture but how we manufacture these
products.

With more and more of today’s entering iaturization and d d for
precision reaching tolerance, which only can be read by an electron microscope. vacuum
coatings and thin film technologies are rapidly branching out (pacumparsca) to new industes
every day.

There is a world-class family of vacuum products to meet the cvolving challenges of the markets.
Engineers as well as common people have a deep understanding of the role that vacuum plays at
every step. Fascmalmg vacuum pumping solutions are being found that reduce oum while

Collab: gineering contribute to C
with an c‘pcn eye, addressing requirements and adding value to the end product.

Vacuum Technology and Equipment are being developed in many parts of the planet, such as
Africa, America, Belarus, Canada, China, Denmark, France, India, Italy, Russia, Tawan, UK
etc. Various vacuum pumps, compressors, portable equipment and stationary industnal vacuum
systems are developed and produced there.

Vacuum systems and technologies aim to provide unnvalled customer service by being mdustry
focused. Primarily, the industry segments can be divided into three divisions, which are Chemical,
Industrial, Energy and Environmental

\. Pharmaceutical end products in Chemical Division produce and package pharmaceuticals
in the form of tablets, vials and ointments Fsmbhshmcnm in lhxs mmm may undertake one or
more of several p including such as ch , fer distillation,
solvent extraction and recovery, filling, freeze drying, se-pannon, vacuum drying, etc.

2. Food, drink and beverage industry in Industrial Division means production process, which
must meet high standards of purity to preserve the unique charactenstics of the brand. Creating 2
soft drink’s unique flavour and ensuring the purity of bottled water, stringent production and

ol
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quality standards are of importance. Typical throughput modes for this division are filling,
distillation, degassing, cooling water, product transfer, clcaning, mixing, packaging, etc

3. Power generation in Energy & Environmental Division comprises cstablishments primarily
engaged 1 operating clectric power generation facilitics. These facilities convert other forms of
cnergy, such as waterpower, fossil fuels, nuclear power and solar power into clectrical energy.
Typical applications in energy gencration are boiler feed, condensate, water - cooling, heat
transfer. :

Vacuum technology and cquipment are applicd in various branches in Belarus: carpet
production, beer production, soap production, poultry processing, textile industry, water purifying,
tire production, jewelry and houschold appliances making, leather working, etc. Sputtering is quite a
new technological process applied in Belarus though it is not very widely used because of its high
cost

Notes:

Tolerance — Oonycmumbiiz npeden, vacuum coating — eaxyymwoe noxkpvimue, thin film —
monxas ménka, meet the evolving challenge — ¢ npocre.

MeHOEH UM/ NPUMAZANUAM, llaborative gineering - ¢ e UM f
npoexmui/obujee unxcenepwoe Oeno, performance — npou mo/ S mb.
unrivalled - ne wweroupuii cebe paswoix, solvent extraction — p ); P
recovery — 60cc lpexynep degassing — 2aza, throughput modes —

pexxcumbi/cnocobel npoussodumensiocmu , end products — Koneunvie npodykmoi, sputtering —
nanwincHue, Cost - cCmoumMocme

1. What is our world today? 2. What is necessary to take into account in manufacturing? 3. What
is the main tendency in the market now? 4.Who shows interest to vacuum technology
development? 5. What can you say about the application of vacuum in industry? 6. In what way
is vacuum technology and equipment applied in Belarus? 7. How is the new technological
process employed called? 8. Is sputtering widely used, why?

TEXT C. A BIT OF HISTORY
1. Scan the text and describe the major milestones of Otto von Guericke activity.

Otto von Guericke was born November 20, 1602 in Magderburg, Germany, and died in May
11, 1686. But he managed to make a great contribution into the whole science and vacuum
equipment, in particular. The German physicist, engineer, scientist, and natural philosopher, Otto
von Guericke invented the first air piston pump and used to study vacuums and the role of the air
in combustion and respiration processes. Thus, his major scientific achievement was the
establishment of the physics of vacuum. The first piston type vacuum pump was invented by
Otto von Guericke to pump water out of the mine as far back as 1640. His latter pump designs
used lever-operated pumping systems. With his experiments Guericke proved that substances
were not pulled by a vacuum, but were pushed by the pressure of the surrounding fluids.

In 1663, von Guericke also built the first machine to create an electric spark. Guericke applied
the barometer to weather prediction and thus prepared the way for meteorology. His later works
focused on electricity. He invented the first electrostatic generator.

The German scientist Otto von Guericke was the first to demonstrate the ~ properties of
vacuum in a practical way by his well-known “Magdeburg Experiment” in 1654. The scientist
joined two small copper hemispheres (i.e., 20 inches [51 cm] in diameter) in an enclosed space.
Then he pumped the air out of that enclosure and rigged a team of eight horses together to
attempt to separate the hemispheres. The horses could not pull them apart. Later he used 16
horses. They were also unable to separate two evacuated copper hemispheres. Once the air was
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allowed back into the container the spheres were casily moved apart. Thus, the power of the
vacuum was realized

Many researchers of the past made a contribution to the development of vacuum science,
namely: Evangelista Torricelli, Ludwig Eduard Boltzmann, Michael Faraday, Thomas Edison.
Amadeo Avogadro, John Dalton , Robert Boyle.

Robert Boyle (born January 25, 1627, in Ireland) was a chemist and a natural philosopher. He
was noted for his pioneer experiments on the properties of gasses and investigated whether small
animals survive in a vacuum. The idea of "empty space” has been an important notion of art.
Thus, Boyle's experiment became part of the standard repertoire of the cighteenth-century so
called "travelling scientists”. A home theatre performance of this sort is shown in famous picture
by Joseph Wright of Derby: "An Experiment on a Bird in the Air Pump”, 1768. Nowadays there
are also artists who pay attention to vacuum, for example, Igor Poyarkov.

In 2004 spectators in Germany were again impressed by the Otto von Quericke experiment
made in the open air with the teams of draft horses. They say the most of the audience believed
that present day draft horses would be able to separate the hemispheres, but their hopes were not
justified.

Except being a physicist, scientist, engineer, natural philosopher Otto von Guericke was also
the first showman.

Notes:

combustion and respiration — czopanue, oxucnenue u ovixanue, make a great contribution —
gnocums exnad, piston pump — nopwneeoi Hacoc, electric spark — ucxkposoi pazpAo,
hemispheres — nonycepoi, enclosure - .xamepa, kopnyc, rig a team — npucnocobums ynpaxcxy,
be impressed by — o A noo ene draft horse — ynpaxcHas, 10MO8aA,
maznoeas nowao, repertoire - penepmyap, cnexmp, design — modens, Juzaun

2. Skim the text and answer the questions.

2.1. What is Otto von Guericke? 2.2. Where and how was the Otto von Guericke experiment
made? 2.3.Who else made a contribution into vacuum technology? 2.4. What did Robert Boyle
pay his special attention to? 2.5. Did only scientists study vacuum? 2.6. Which animals: tigers,
rabbits, lions, cats, dogs or horses were used in Magderburg cxperiment, why? 2.7. Was this
experiment repeated? 2.8. Are you interested in arts?

TEXT D. PUMPS

1. Skim the text and answer the questions below. Define the international words’
meanings.

A pump is the device that expends energy to raise, transport, or compress fluids-liquids and
gases Vacuum pump is a device for reducing the pressure of a gas in a vessel by removing the
gas. The term pump is generally used for liquid-handling or hand-operated devices while the
term compressor is used when the pressure of a gas is increased in 2 motor-driven machine. A
gas pump is generally called a compressor. The German scientist Otto von Guericke was the first
to demonstrate the properties of vacuums in a practical way. The scientist’s first pumps were
inverted pumps (for fire fighting) and could evacuate larger volumes of air than could be done
using static methods.

The vacuum pump was originally invented to help chemusts to study the properties of gases
and the newly discovered phenomenon called electricity. The history of progress in the study of
vacuum is the history of vacuum-pump design. Before 1900, most pumps were hand-operated
ones. In the 20th century the rotary oil pump, the molecular pump, the vapor condensation pump,
and the oil diffusion pump were developed. These pumps made a high vacuum possible. Now it
is known that efficient pumps can reduce the pressure of the gas to between 100 and 0.1 pascal
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Perhaps the best-known pump is the human heart Blood enters the heart through a sct of
onc-way inlet valves. As the fluid container — the heart contracts, pressure is increased and the
blood is forced into the arteries through onc-way outlet valves. In machines, only the fluid is
compressed, rather than contracting the whole container. A vacuum pump removes air from a
container 1o create a vacuum. Force pumps of many types are used for vacuum pumps including
rotary pumps and piston pumps. In the 21" century the vacuum pump has become a major
necessity for the progressive lifestyle

Pumps can be classified on four main principles: on the working pressure region; on the
principle of operation; on the number of stages (single stage, multistage); on service fluid. There
are different pump types:

- Dry Pumps (non-lubricated) provide a clcan vacuum over the entire vacuum range. Dry
pumps require little maintenance and don't generate any waste material.

- Water-Lubricated Pumps provide a rough vacuum at low initial cost and are very simple to
operate. These pumps are corrosion resistant but are not suitable for water vapor sensitive
systems.

- Oil-Lubricated Pumps offer high capacitics, high vacuum/pressure levels, and lower noise
levels. Diffusion pumps feature an ultra-high vacuum. Oil-lubricated pumps, however, require
routine maintenance and oil changes, and the oil may contaminate your vacuum. There are also
Rotary-Vane Pumps and others.

Osmotic pumps are based on the principle of osmosis and find their practical application in
medicine.

Some examples of the present day vacuum pump designs and their characteristics are in the table
below

Primary/Rough Vacuum

Dry Scroll Pumps Oil-free, for absolutely clean
ications. From phere to 102 mbar

PP

Rotary-Vane Pumgs Includes the new Smart Pumps. From
atmosphere to 2 x 10~ mbar

High and Ultra-High Vacuum

Diffusion Pumps High-performance, cost-effective process
pumps. From 10" to 10 mbar.

Turbo-molecular Pumps Process pumps with monolithic
rotors and high fore-pressure tolerance. From 10 to 107"

mbar.

Ton Pumps Ultra-high vacuum pumps in diode, noble
diode, and Star-Cell® versions. From 10 to 10" mbar.
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Vacuum pumps are uscd in many industrial and scientific processes including:

a) The production of most types of electric lamps, vacuum tubes, and CRTs where the
device is cither left evacuated or re-filled with a specific gas or gas mixture

b) Semiconductor prc g, notably ion impl ion and sputtering

<) Electron microscopy

d) Medical processes that require suction

e) Mass spectrometers to create an ultra high vacuum between the ion source and the

detector

f) Vacuum engincering
g) Vacuum pumps are also used to produce a vacuum that may then be used to power
hanical devices. In gasoline-powered automobiles, a vacuum is produced as a side effect of

the operation of the engine and the flow restriction created by the throttle plate.

h) In an aircraft, the vacuum source is often used to power gyroscopes in the various flight
instruments. To prevent the loss of i ion in the event of an electrical failure,
the instrument panel is deliberately designed with certain instruments powered by electricity and
other instruments powered by the vacuum source.

Note: mbar is a pressure unit, Torr is also a pressure unit

1. What is a pump? 2. Do you see the difference between the term “pump” and “compressor’? 3
Who

was the first to demonstrate the properties of vacuum in a practical way? 4. Do you pay attention
{o vacuum pump designs or any design? 5. What is special about the previous centuries pumps?
6. In what century did high vacuum become possible? 7. How can pumps be classified? 8. Which
is the best- known pump? 9. What are osmotic pumps used for? 10. What pressure units do you
know or come across in scientific articles? 11. Would you like to have a hand in making new
pumps?

Section IL. Lexical-Grammar Tests

JLast Toro, 4To6bi MPABHALHO BHINOIHHTL KOHTPO/IbHbIE paGoThi, Heo6x0aMMO YCBOHTE
CIeayIOUHIi rpaMMaTHYecKH#i MaTepua:

1.CymecTBuTensHOE. MHOXKECTBEHHOE 4HC/0. CYWECTBHTENLHOE B (YHKIHH ONpENETCHHA

(mepeBox.)

2. Uma npwiararensHoe. CreneHu cpaBHeHnA. CpaBHATEMbHBIC KOHCTPYKLIH.

3.MecTonMeHHS: JIHIHBLE, TIPHTAKATETbHBIC, BOMPOCHTELHBIC, YKa3aTe/IbHbIE,
P OTHOCH HOTp 13

4.CnoBoo6p Pacripoctp ¢ Cy(Q@HUKCH CYUECTBHTCILHLIX, MPHAArATCIBHbIX,

[J1ar0JI0B M HAPEHH; IPHCTABKH; KOHBEPCHA.

5. BHOo-BpeMeHHbIE GOpMEI rnarona:

axTHBHBINA 3an0r — opmbi Indefinite, Continuous, Perfect (Present, Past, Future)
6. MHOro3HaYHOCTB [1arosios: to be, to have, to do.

7. O6opor: There +to be.
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