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Penenzus

Ha MCTOAUMYCCKUC YKa3zaHus 110 TEME «KOHCprKI_II/IH H SKCILTyaTanus
JICTATCIIbHBIX aIlllapaToB».

/laHHble MeTOAMYECKHEe YKA3aHUA TMpeIHA3HAYEHbI JJIsl CTYJAEHTOB 2 Kypca
(paxkyabTeTa IKCIIYyaTALMHU JIETATEJIbHBIX aNIIAPaTOB.
Meroguyeckne ykazaHusi COCTOAT W3 7 pa3lie]ioB, HANpaBJICHHBIX Ha

COBEPLIEHCTBOBAHME HABBIKOB IE€PEBOJIa HAYYHO-TEXHUUYECKON JIUTEPATypPbl, YCTHON
peuH, aHHOTUPOBAHMUS u pedepupoBanus. Kaxnapiii paszgen, MNOCBIIICHHBIN
ONpENEIEHHOMY ACHEKTY KOHCTPYKUMHU U KCIUTyaTalyy JIETaTEJIbHbIX aIlllapaToB U
JBUTATENICH, CONEPKUT TEKCT Ui M3Y4alolero YTEeHHs, CHAOXKEHHBIN CIIOBapeM, U
CUCTEMY YNPAKHEHHUW, LEJIbI0 KOTOPBIX SBISIETCS YCBOEHUE M 3aKpEIUICHUE
TEPMUHOJIOTUYECKOW JIKCUKM IO TeMe, TOBTOpeHHUE Haubosiee CIOXKHBIX
IrpaMMaTHYECKUX SIBICHUH, COJEpKAILIUXCA B TEKCTE, NEPEBOJ KOTOPBIX MOXKET
BBI3BATh OINpeAEIEHHbIE TPYAHOCTH NMPHU pabOTe C TEKCTOBBIM MaTEpUAJIOM.

TekcT Takke CONpPOBOXKIAETCS CUCTEMOW YNPAKHEHUH, MPENyCMaTPUBAKOLIUX
pPa3BUTHE HABBIKOB YCTHOM pEYM HAa OCHOBE OOCYXAECHHUS TEMAaTUYECKOro MaTepHara,
HABBIKOB aHHOTUPOBAHMS U pedepupoBaHus.

Bces cucrema ynpaxHeHUH OTIMYaeTcsl pa3HOOOpa3HbIMU TUIIAMU YIIPaKHEHUH,
CHOCOOCTBYIOIIMX JajlbHEHIIEMY pa3BUTHIO U COBEPIICHCTBOBAHHIO OCHOBHBIX
pEYEBBIX HABBIKOB U YMEHUH CTYAECHTOB.

Cnegyer OTMETUTh aKTyaJbHOCTh TEKCTOB, MOJOOPAHHBIX W3 OPUTMHAIBHBIX
MCTOYHHUKOB HAYYHO-TEXHUYECKOM JINTEpaTyphbl ABUAITMOHHOTO MPOUIIS.

Opranuzanus Marepuaiga B MOCOOMU CIOCOOCTBYET MOJATOTOBKE CTYACHTOB K

YTEHHUIO OPUTMHAIBHOM JIUTEPATYPHI 11O CIIELUATIBHOCTH.

Penenzenr: O.H. Mapunnna
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[lenpr0  MaHHBIX  METOJMYECKMX  YKAa3aHUW  SBISIETCS  pa3BUTHE U
COBEPIIECHCTBOBAHNE HABBIKOB II€PEBOJA HAYYHO-TEXHUYECKON JIMTEPaTyphl IO
CHEUATbHOCTH, YCTHOW PEYH, aHHOTUPOBAHMS U pedeprupoBaHusl.

Kaxnapiii paszgen mocoOus COACPKHUT TEKCT, CHAOKEHHBIA CIOBapeM,
IPEIHA3HAYCHHBIA JUII  UW3Yy4alollero YTEHUSA, U KOMIUIEKC YIPaKHEHMI,
HaIpaBJIEHHBIX Ha YCBOEHUE TEPMHUHOJIOTMYECKON JIEKCHUKU MO TEME, MOBTOPEHHE
HauboJee CIOXKHBIX TpaMMaTHUECKUX SIBJICHUN, HA pa3BUTHE HABBIKOB YCTHOW peun
Ha OCHOBE OOCYX/IEHHs TEMaTHYECKOr0 MaTepuala M HaBbIKOB aHHOTUPOBAHUS U
pedeprupoBaHus.

[Ipu mnoxdope TEKCTOB HCIOJIb30BAIUCH OPHUTMHAIbHBIE MEPUOJIUYECKUE
W3JIaHUS aBUAIMOHHOTO MPOUIIS.

TekcToBbIil Marepuan W CHCTEMa YHPA)KHEHHUW, MPEJCTaBIECHHbIE B MOCOOUH,
CHOCOOCTBYIOT HOJTOTOBKE CTYJEHTOB K UTEHUIO OPUTMHAJIBHOM JIUTEpaTypbl MO
CHEUATbHOCTH.

[Ipennaznauensl JUist CTYOEHTOB 2 Kypca (akynbTeTa JKCIUTyaTaluu

JICTATCJIbHBIX allllapaToB.

Ileuararorcs mo PCHICHUIO PCAAKIMOHHO-HU3AATCIIBLCKOIO COBCTA CaMapCKOFO
rocyaapCTBCHHOIO A9POKOCMHUYCCKOT'O YHUBCPCUTCTA HUMCHH aKaJcMHKa

C.I1.Koponesa.
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Unit 1 Maintenance Training

I. Read the words and memorize them.
1. airworthy — roTOBBIH, TPUTOJHBIN K TOJIETY.
2. Bypass engine — n1ByxkoHTypHbIi TP/I.
3. To deteriorate — yXyAmarbcsi, U3HAIIMBATHCS, TOPTUTHCA.
4. Deviation — OTKJIOHEHHE.
5. To enhance — yny4iaTh, yCHJINBATh.
6. To fix a problem — pemuTth npoodyemy.
To fix — oTpeMOHTHPOBATb.
7. fly-by-wire — cucremMa 3JIeKTPOIUCTAHIIMOHHOTO YIIPABICHUSI.
8. line maintenance — TekyIee 0OCITyKUBaHUE.
9. to maintain — moAAEpP>KUBATh, OCYIIECTBIISATH TEXHUYECKOE 00CTYKUBaHUE.
10. To monitor —KOHTPOIUPOBATH, HAOTIOAATH.
11. Positioning — onpeaeneHre MECTOHAX 0K IEHUS, OPUECHTALIUS.
Global  positioning system —  BcemMupHas  CUCTeMa  OMPEICIICHUS
MECTOHAXO0XKACHUS.
12. omnerange — BceHaNpaBICHHBIN (MasiK)
13. proficiency — macTepcTBO, COBEPIICHHOE BlaJicHUuE Ipodeccuei.
14. Saving — 3KOHOMMUS.
15. Sophisticated — c10KHBIH.
16. To swap — 3aMeHUTh, OOMEHHUBATb.

17. Troubleshooting — BbIsiBIIEHHE U yCTpAHEHHUE HEUCIIPABHOCTEM.

II. Read the international words, try to guess their meanings.
Human, periodical, monitor, mechanic, occupy, occupation, condition, modification,
diagnosis, effective, instrument, reflect, to maximize, investment, emphasis, general,

to focus, to realize, authorities, manufacturer.



III. Analyse structure of the following words.
Deteriorate- deterioration; throughout; airworthy —airworthiness; depend -
dependent; airframe; avionics; employ- employer —employee; costly; replaceable;

performance; non- monitored; unnecessary; troubleshooting; update.

IV. Translate attributive phrases:

Aviation maintenance technicians; industry’s key position of importance; overhaul
and maintenance standards; today’s sophisticated avionics; airplane modification;
line replaceable units, omni-range radio navigation equipment; instrument landing
system; instrument landing system radio navigation equipment; high by-pass engine;
vision system navigation equipment; flight management system; transport —type

electrical repair, composite materials repair.

V.  Maintenance Training

Strange though it may seem, machinery deteriorates and “dies” just as human beings
fall ill and die — and in just the same way, machines can be treated by ‘diagnostic
engineers’ using techniques similar to those used by doctors to detect deteriorations
in the health of human beings.

Throughout its operating life each aircraft will be inspected periodically, its health
will be monitored and remedies will be found for each deviation from its model
condition.

It is the task of the operator to plan and perform the maintenance, it is the task of the
manufacturer to advise how to do the maintenance and it is the task of the
Government to ensure that the maintenance standards it has prescribed are carried out
in practice.

With a continued success of aviation dependent on a safe, airworthy fleet of aircraft,
aviation mechanics occupy one of the industry’s key positions of importance. To do
their job properly, though, aviation maintenance technicians (AMTs) need the proper
training to meet the overhaul and maintenance standards of today’s sophisticated

avionics and airframes.



An AMT is defined as any person who works to maintain an aircraft, aerospace
vehicle or component thereof in an airworthy condition. AMTs perform a variety of
tasks including line maintenance, heavy (base) maintenance, airframe modification
and other major repairs, engine maintenance and component maintenance.

It has become obvious that training results not only in proficiency, but in saving of
both time and money. As technicians become more skilled at diagnosing maintenance
problems, they become more efficient and more cost effective to their employers.

Aircraft on the ground (A.O.G.) is kept to a minimum, which maximizes the
operator’s investment in expensive new aircraft. Costly expenditures for unnecessary
swapping of line replaceable units (LRUs) are drastically reduced. Over time, proper
maintenance training can pay for itself through gains in efficiency and performance
provided to flight operations.

Maintenance training is evolving from an emphasis on 1960s-era technologies —non-
bypass turbine engines, electromechanical instruments, non-monitored systems, and
very high frequency omni-range and instrument landing systems (VOR/ILS) radio
navigation equipment —to modern technologies. Those technologies include very high
bypass engines, electronic instrumentation (glass cockpits), fly-by-wire, computer
monitoring and testing for all systems, global positioning system and enhanced vision
systems navigation equipment linked by flight management systems. Besides,
training programs are now being updated to concentrate on learning troubleshooting
technology rather than line maintenance. The additional time should be given to
learning transport-type electrical, electronic, power-plant, sheet-metal and composite
materials repair. Troubleshooting skills, which teach mechanics to solve and fix

problems rather than to swap LRUs should be given special attention.

VI. Make up word combinations using words from groups A and B.
A. computer, special, aerospace, to meet, major, proper, maintenance, to fall, human,
key, fly, bypass, navigation, diagnostic, to perform, airworthy, line, composite, to

fix, vision, heavy.



B.

Repairs, attention, maintenance, monitoring, engine, condition, by-wire, vehicle,
a problem, system, being, engineer, standards, training, ill, position, equipment,

material.

VII. Find in text A:

a)

A

[U—

el

words with similar meanings to these:

to discover

to cheek; aim; guarantee

important; correct, appropriate, to keep
clear, evident; replacement; considerably
to develop; to modernize

words with opposite meanings to these:

. different

simple; minor
cheap; slightly; to increase

low; take-off; to exclude; to separate

VIII. Complete the sentences with the words from the text.

l.

The task of the maintenance technician is to detect all .... from the model
condition of the aircraft.

To meet ... of today’s aircraft technicians need proper training.

. A maintenance technician should have special knowledge and skills in order to ...

an aircraft in an ... condition.
With good training maintenance technicians become more skilled in ... and

therefore they become more ... to their employers.

. It is clear that proper training will ... through gains in aircraft performance and

reliability.

. Training programs should concentrate on learning troubleshooting technology

rather thanon ... .
... teaches mechanics to solve and fix problems rather than ... line replaceable

units.



IX. Paragraph study.

a) In paragraph 1 and 2 explain the meanings and functions of pronouns ‘those’, ‘its’

and ‘it’.
b) In paragraphs 2 and 3 find all Infinitives and define their functions.

c) In paragraphs 4 analyze all ing-forms.

X.  Try to explain the following terms in English.

Deviation; airworthy (or airworthiness); avionics; line maintenance; aircraft

performance; fly-by-wire.

XI. a) Define the main idea in each paragraph.

c) Write a summary of Text A. The following phrases might be useful.
The text covers the problem of ...

The article carries material about ...

The paragraph deals with ...

General/special attention is given to ...

It is interesting to note that ...

The information presented is of interest to ...

XII. Read text B and answer the questions.

1. How can you define troubleshooting?

2. Why do mechanics often take the simple way out by replacing the LRU?
3. Why is replacing the LRUs a simpler way out than troubleshooting?
4

. Why do you think troubleshooting is regarded as a more efficient technology?

Text B Troubleshooting

Troubleshooting has become one of the most important fields of maintenance

training. It can be defined as a logic process of examining the possible chain of

events that caused a malfunction and determining a solution to the problem. It is
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regarded as a more efficient alternative to blindly swapping line replaceable units
when a fault surfaces.

The current situation in general and in commuter aviation in particular is that
mechanics have a tendency to be focused on line maintenance instead of
troubleshooting. Very often the line mechanic is under pressure from the authorities
trying to keep to schedule and get the aircraft off the ground. Without actually
understanding the cause of the delay, the mechanic takes the simple way out by
replacing the LRU. But the ability to realize what a problem is and then fix it in a
relatively short time is often more important than the ability to physically do
maintenance (as mechanics put it, you can always get someone to turn the wrench).
Troubleshooting techniques can be used in every instance of aircraft maintenance.
For example, if a pilot receives no indication that the landing gear is down and
locked, the mechanic must determine whether the problem is mechanical, hydraulic
or an indication problem. Or, when the pilot tries to start the engine and it won’t
rotate, the mechanic must determine if the problem is in the starter or something
between the switch and the starter.

Learning the proper techniques of troubleshooting can be extremely cost effective

for operators and airlines.

Notes: 1. Commuter — MECTHBII, CAMOJIET MECTHBIX BO3AYILIHbBIX JIMHUI.

2. wrench — racuHbId KJIFOY.

XIII. In Text B try to replace as many words as possible with the words close in

meaning.

XV. Additional Text.

It will provide an overview of some of the skills that can be developed through
training at some overhaul and maintenance schools. Technical training may take from
six weeks to a few years depending on the specialty you select. The instruction and

the on-the-job training may prepare you for many civillian careers.
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Aircraft Maintenance Specialist
You’ll perform inspection, maintenance, and functional checks on aircraft and
installed support equipment. Working with other specialists, you’ll determine and
accomplish maintenance actions required to correct malfunctions.
Aircraft Structural Maintenance Specialist.
Maintenance of aircraft structure includes fabricating and modifying the metal
structures, repairing plastic, fiberglass, composites and bonded honeycomb. In this
capacity you’ll use chemical tests to determine metal identity. Other responsibilities
include removing corrosion by mechanical and chemical procedure, applying
protective coatings and caring for both the equipment and the hazardous materials
used in this position.
Aircraft Electrical Systems Specialist
Using test equipment and publications, you’ll inspect, troubleshoot, install and
maintain aircraft electrical systems, components, subsystems, and test equipment.
You’ll be responsible for repairing and modifying everything electrical from the
nosewheel steering to the antiskid amplifiers.
Aerospace Propulsion Specialist
In this specialty you will inspect, repair, disassemble, install, assemble, service, test
and modify propulsion equipment. You’ll be involved in field level repair,
intermediate maintenance and engine buildup.
Flight Engineer Specialist
Flight Engineer Specialists perform visual inspections according to the flight manual.
You will operate and monitor engine and aircraft systems controls, panels, and
indicators. Your duties will include computing and applying aircraft weight, balance,
and performance data.
Aircraft Pneudraulic Systems Specialist.
Aircraft pneudraulic systems include everything from pumps to brakes to the flying
boom assembly. Your job will be to check for air, inert gas, or fluid leaks, other signs
of wear and tear and then repair as needed. You’ll also maintain inflight refueling

components and associated ground equipment pneudraulic components.
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Nondestructive Inspection Technician

If you’re interested in all aspects of nondestructive inspection, from determination of
test method to preparation of fluids and parts, right through to performance and
evaluation of tests this specialty may be right for you. You’ll operate and maintain
test equipment including ultrasonic and radiographic. And your responsibilities will

include maintaining darkroom equipment such as filmholders, lead screen and film

storage facilities.
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Unit 2 Routine Maintenance

i

Read the words and memorize them.

1. Accomplish — coBepmiath, BHITOTHSATS.

adjustment — HacCTpo¥iKa, peryIMpoBaHNe, HATAIKA.

Appliance — ycraHoBKa, yCTpPOMCTBO.

Booster pump —HakauuBaronias, NoJKaurnBaronas Iomra, Hacoc.

To carry out — BBIIOJIHATB, IPOBOJUT.

AL

Cover — KpBbIIIKa, TOKPBITHE, YEXOJL.
blank cover — 3arnymika.
7. exhaust — BBIXJION, BBIITYCK, UCTOIICHUE, BHIXJIOMHAS TPYyOa.
8. Feather —(mrorupoBaTh BUHT, U3MEHSTH 1Al BUHTA.
9. Fitting — coenuHeHne, TPUKPETUICHHE.
Attachment fitting — kpenexHbIN y3e.
10.intake — BO31yx03a00pHUK.
11.Leakage — yreuka.
12.Link — cBsI3b, 3BEHO.
13.Nacelle — roniona gsuratens.
14.Pipeline — TpyGomnpoBo.
15.Premature — npexaeBpeMeHHBIM.
16.Serviceability — skcruTyaTaliioHHas HaA€KHOCTb.

17.Wear — u3HocC.

II.  a) Prefixes are used to change the meanings of the words. Translate the
words with prefixes pre-, post-, re-.

preflight, predetermine, premature;

postflight, postgraduate, postglacial;

reconstruct, reuse, refuel.

b) Add more examples with these prefixes using the words below.
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take-off, organize, school, write, launch, dinner, build, heat, war, charge, consider,

name, human, arrange, assembly.

III. Define to what part of speech the following words belong. Translate the
words.

add-addition- additional-additionally; join-joint; rely-reliable-unreliable-reliability;

attach-attachment; apply-application-appliance-applicable; leak-leakage; serve-

service-serviceability; ready-readiness; thorough-thoroughly; complete-completion-

completely; adjust-adjustment; assemble-assembly-disassembly.

IV. Translate attributive phrases:

Engine performance report; maintenance operations, routine maintenance operations,
aircraft preflight maintenance procedures; aircraft fuselage skin; engine nacelle;
engine fuel system; control system; cable links; engine control system cable links;

booster pump; fuel booster pump; fire fighting system.

V. Instructions in maintenance guides or manuals are often given in
Imperative Mood. Similar ideas can be expressed by modal structures
A. Compare and translate:
1. Inspect wheels for cracks. Wheels are to be inspected for cracks.
2. Note oil pressure and temperature. Oil pressure and temperature should be noted.
3. Make sure that all blank covers are removed. Mechanics must make sure that all
blank covers are removed.
B. make the following sentences with modal verbs imperative.
1. Fuel tanks are to be checked for leakage.
2. Proper functioning of lighting system should be checked.
3. All the control cables, tubes and pulleys must be inspected for security and
lubrication.
4. You should examine general condition of the tail wheel assembly.

5. Special attention should be paid to examining the cause of a malfunction.

15



VI. Translate the text “Useful Terms”.

Useful Terms.

Overhaul. The term ‘overhaul’ shall mean the disassembly of an aircraft, engine,
propeller, or appliance to an extent necessary for complete inspections or check or
each part, the replacement, repair, adjustment,of such part of parts as are found upon
inspections or check to require replacement, repair, and the reassembly or such
aircraft, engine, propeller, or appliance.

Check. The term ‘check’ shall mean the procedure necessary to determine the
operating conditions of a mechanism, component or part of an aircraft, engine,
propeller, or appliance, by measurement or operation, or both.

Inspection. The term ‘inspection’ shall mean a visual examination to determine the
condition of an aircraft, engine, propeller, or appliance of any component or part.
Routine maintenance (check). ‘Routine’ checks covering specified items are made
at the end of the trip or at completion or several trips.

Base maintenance (check). ‘Base’ maintenance covering all items on routine checks
and additional item will be accomplished at certain periods. These checks may be
performed at stations having special equipment or material necessary and where
personnel are available.

On-condition (station) maintenance will cover all items reported on pilot’s airplane
and engine performance report. It is to be accomplished at stations where trips

originate and maintenance personnel are bases.

VII. An Example of Routine Maintenance.

The routine maintenance operations carried out on the aircraft provide for its reliable
operation and readiness for flight; besides they guard the main joints, units and
instruments against premature wear.

The routine maintenance operations include:

1. Preflight maintenance.

2. Maintenance at short- time parking.

3. Postflight maintenance performed every 25-30 flying hours.

4. Periodic maintenance performed every 100-110 and 500 100, 50 flying hours.
16



Aircraft preflight maintenance operations are performed just prior to flight with a
view to checking the systems and separate units to determine their readiness for
flight. Check the fuselage skin and engine nacelles for condition, see that blank
covers are removed from the engines and aircraft; inspect the pipelines of the fuel
system in nacelles; check the quantity of fuel, oil, hydraulic fluid and water. Test the
engines and check operation of the electrical, radio and special equipment and
serviceability of the systems.

Maintenance operations at short-time parking are performed with a view of
preparing the aircraft for further flight. In this case, refuel the aircraft, inspect the
propeller, the engine intakes and exhaust pipes. Clean the passenger cabin, wardrobe
and baggage compartments. Inspect the fuselage skin, doors, hatches, landing lights
and navigation lights.

During postflight maintenance operations inspect the power plant: the engines,
propeller, and turbogenerator.

Install in place all the blank covers, clean the skin, landing gear, cabins, and toilet
room. Inspect thoroughly the pipelines of the fuel, oil and hydraulic systems, the
attachment fittings of the engines, and turbogenerator, condition of the fuel booster
pumps, attachment of the hydraulic and oil tanks. Examine the units of the fire-
fighting equipment and check the filters of the systems.

Every 100+-10 and 500+-100(50) flying hours check additionally condition of the
engine intakes and exhaust pipes, check the fuel system for leakage. Check condition
of the engine control system cable links; test the engines with the propellers fully
feathered, check the automatic and manual feathering systems. Check the electric
wiring for condition, the electrical equipment for condition. Examine the antenne,
check the condition and attachment of the radio and special equipment; check all the

instruments and units for serviceability.

VIII. Find in the text synonyms to the words below.
Protect from, procedure, to carry out, work, airworthiness, before carefully,

connection, undercarriage.
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IX. Complete the sentences with the words from the text.

1. Aircraft preflight maintenance procedures are ... to determine its ... for flight.
The ... of the fuel, oil and hydraulic systems must be inspected thoroughly.
The condition of engine ... are checked every 100+-10 flying hours.

The fuel system should be checked for ... .

A

Check operation of the electrical, radio and special equipment and ... of the
system.
6. In case of short-time ... maintenance procedures include inspection of propellers,

engine intakes and .... .

X.  Give English equivalents to the following words and word-combinations.

Work as fast as possible.

1. HaAEXHOCTH PabOTHI, 12. KonnuecTBO TOILIMBA
2. TOTOBHOCTH K TIOJIETY, 13. 3armymkn

3. mpeamnosieTHOEe TEXHUYECKOe 00CTyKUBaHUE, 14. 3MeHeHue 11ara BUHTa
4. KpaTKOBPEMEHHAs CTOSIHKA, 15. CocTosHME IEKTPONPOBOIKU
5. oOmmBKa (hro3eisrKa, 16. C 11enpro MoAroTOBUTH CaMOJIeT
6. TpeXIECBPEMEHHBIN U3HOC, 17. BeixnonHas Tpy6a

7. TOIUIMBHAs CUCTEMA JIBUTaTEIIs, 18. KpenexHslii y3en

8. TpoBepbTE NEHCTBUE ICKTPUIECKOTO 000py0oBaHus, 19. (110)3ampaBUTh CaMOJIET
9. skcrulyaTallMOHHas HAIEKHOCTb, 20. OTnenbHbIE Y3IIbI

10.mocagounkie ¢apsl,

11.mpoBepbTe COCTOSTHUE BO3TyX03a00PHUKOB.

XI. Add any suitable words to make up word-combinations

a) objects after verbs

1. to park - 7. to check —

2. to test - 8. to clean —

3. to prepare - 9. to install —

4. to include - 10. to inspect —
5. to carry out - 11. to remove —
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6. to determine -  12. to perform —

b) attributes before nouns

1. — pipe 7. —plant
2. —equipment 8. —intakes
3. —cabin 9. — fluid

4. — maintenance 10. — hours

5. —system 11. — nacelle

6. — attachment 12. — fittings

XII. Answer the questions without looking into the text.

1.

A S AN B T

What do the routine maintenance operations include?

What is the aim of aircraft preflight maintenance?

What do preflight maintenance operations include?

What are maintenance operations at short-time parking performed for?
What maintenance procedures are carried out at short-time parking?
What operations are included in postflight maintenance?

How often is it performed?

How often are other routine maintenance procedures performed?

What kind of maintenance described in the text is the most thorough and detailed?

XIII. Speak about.

1.

Preflight maintenance procedures.

. Maintenance at short-time parking.

2
3.
4

Postflight maintenance procedures.

. Period icmaintenance.
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Unit 3 Wing Structure

1. Read the words and memorize them.

p—

airfoil- aspoguHamMmdeckasi MOBEPXHOCTbh, KPHLIO
approach- 1. mpubnuxenue, Noaxo1.2. 3aX0/] Ha MOCaIKY
bank- kpeH, BUpaxx, KpEHUTb.

bending- u3ruo.

to extend- mpocTupaTbCst, paCIIUPSITh.

fore-and-aft direction- HarpaBneHue BIIepe 1 Ha3a .
fuselage stub- cTeikOBOM y3em (ro3esika.

to glide- ckOIB3UTB.

0 ® N kWD

impact- yaap, BO3JielCTBHE.
10.1lever- ppryar.
leverage- cooTHOIIIGHHE TIJIEY phIUara, paboTa peruara.
11.obstruction- mpensTcTBHE.
12.plane- mnocKoCTb.
port plane- 1eBast KOHCOJIb.
starboard plane- mpaBasi KOHCOJIb.
13.to preserve- coxpaHsTh, IPEIOXPAHATD.
14.rigid- xecTKwHii.
15.roll- 1. 1. Bpamienue BOKpYr MNpOAOJBHON ocHu, KpeH. 2. mpober, paszoer.Il. 1.
BpAILIATHCS BOKPYT MPOAOJIBHOM OCH. 2. KATUTHCS.
16.section- 1. ceuenue. 2. cexiusi, 4acTh
wing central section- eHTpoIIaH
Cross-section MonepeyHoe CeYeHue.
17.shear- caBur.
18.slat- npeakppuIOK.
19.slot- menb.
20.split- pacuiensiTh, pacKajiblBaTh, pa3eICHHBIN.
split flap- mpocToii MHUTOK.
21.to subject — mojBeprarsb.
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22.t1lt- HaKJIOH, OTKJIOHEHHE.
23.torsion- Kpy4yeHHe.
24 track- myTb, pebCOBBIN My Th, HAMPABIISIOIIASL.

25.to withstand- BbIAEpKUBaTh, MPOTUBOCTOSTb.

II. Read the international words, try to guess their meanings.
To deform, normal, integral, inertia, to assemble, condition, contour, separate, to
start, structure, to correct, section, stress, to resist, special, neutral, elevator, passage,

permanently.

III. Word structure.

A. Define the root of each word.

Rearward, outward; resistance, pressure, outboard, suitable, leverage, linkage, width,
strengthen, exceptional.

B. To the words below add any suitable suffixes or \and prefixes to form new words.

Arrange, divide, move, relate, construct, place.

IV. Look through the terms below.

A. Make sure that you remember them.

Aileron, angle of attack, to attach, auxiliary, drag, fitting, flap, to hinge, damage, to
increase, to reduce, longitudinal, transverse, landing, spar, rib, wing tip, trailing,
edge, leading edge, to support, surface, streamline, to require, replacement, weight,
load, to retract the landing gear, unit.

B. Use these words in the sentences of your own.

V.  Match up the words from groups A and B with similar meaning and
opposite meanings.
A. Airfoil, preserve, backward, firm, stream, roll, due to, end, manual, strike, reduce,
starboard, required, repair, endure, often, integral, enormous, permanent.
B. Tip, increase, automatic, wing, port, damage, protect, separate, constant, rigid,

flow, frequent, because of, rearward, withstand, bank, impact, small, necessary.
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VI. Fill in the gaps with the words “span” or “chord”

When looking down at the airplane, one sees the ... . The ... is the distance from one
wing to the other. The ... is the distance between the leading and trailing edges. The
... of subsonic speed airplane wings is usually between five and ten times as long as
the ... . A wing with a large ... in comparison to the ... has less resistance to motion

through the air (drag) than does a wing with a small ... in comparison to the ... .

VII. Translate the following word combinations.

It must be firmly attached to; inertia stresses; under all conditions; sectional contour
of the wing; to fit snugly; the required strength; the air load is carried back through
the ribs; in neutral; retracted position; auxiliary controls; steep angle; to make an

approach; to maintain proper air flow; without stalling.

VIII. Wing Construction

The main supporting surface of any type of aircraft is the wing. The wing extends
outward from each side of the fuselage, and must therefore be strongly constructed to
withstand the enormous leverage involved in supporting that weight in flight. It must
also be firmly attached to the fuselage so that its own weight will not deform it
through the impact of landing. This means that the wing must be rigidly supported
vertically, and, in addition, must be designed to resist inertia stresses in a fore- and —
aft direction due to starting and stopping, and the pressure and rearward drag of the
air in flight. Furthermore, since the wing is an airfoil of special section, it must be
constructed so as to preserve that cross-sectional shape under all normal, and some
exceptional, conditions. The two main supports of the wing, then, are the longitudinal
(located spanwise), and the transverse (located chordwise) structures. The
longitudinal structure consists of one or more beams, called spars. The transverse
units, which follow the sectional contour of the wing, are called ribs. The skin is a
part of basic wing structure, carrying part of the wing stresses. Cantiliver wings are
generally of stressed-skin type. The wings of an airplane are not made in one single

piece from one wing tip to the other. The usual method of construction is to build the
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wings in three main sections, namely, the centre section which extends across the
fuselage and projects outwards at each side, the port main plane and the starboard
main plane. The centre section may be built as an integral part of the fuselage or it
may be a separate unit, but in the latter case, when it is assembled to the fuselage, the
two parts will fit snugly together as though they have been built as one unit. The
outer main planes will be further subdivided into main planes proper, ailerons, flaps
and wing tips. On most airplanes, wings, the tips are small units bolted to the outer
ends of the outboard panels. This construction provides an easy method of correcting
damage which would otherwise frequently require the replacement of large wing
panels. Wherever wing sections are bolted to each other or to fuselage stubs, metal

terminal fittings are used to provide the required strength.

Ailerons. The method of construction used in the main planes proper is usually

continued in the ailerons.

The principal member in normal aileron design is the spar. Since this is subjected not

only to bending and shear loads, but also to torsion, a tube is particularly suitable.

The torsion applied to it by the operating lever is resisted by the air load on the

surface, which is carried back through the ribs. The ribs are pressed from alluminium

alloy and are attached to the spar by means of long bolts.

Wing Flaps. Relatively large airfoils hinged to the trailing edge of the wings near the

fuselage are called “wing flaps”. Three general types are described below.

(1) The plain type when in neutral appears almost to be a part of the wing itself, but
hinged so it can be moved downward as desired.

(2)In the split trailing edge type, the lower half of the trailing edge of the wing is
hinged so that the flap can be lowered. The upper half may also be hinged, so that
it can be raised to increase drag without increasing the lift.

(3) The Fowler flap is an arrangement by which the lower part of the trailing edge of
the wing rolls back on a track. This movement increases the effective width of the
wing and lowers the trailing edge about 40° below its retracted position.

Operation. Most flaps are operated by the main hydraulic system, which is used also

to retract the landing gear and to perform other functions. A few flaps are electrically
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or manually operated. Auxiliary controls, manually, operated, are usually added for
use in emergencies. Linkages between the controls and flaps are of the same types
and require the same inspections and service as those used on other movable surfaces.
Flaps increase the drag and the lift of airplane wings. Increased drag permits the
airplane to dive or glide at a steep angle without the excessive increase in speed
which would otherwise occur. Thus, airplanes equipped with flaps may land more
easily on a field where they must make an approach over obstructions. Increased lift
also permits the airplane to land at lower speed than is normally possible.

Slots. Some airplanes have an air passage between the leading edge of the wing and a
slat attached to the wing by brackets; some have a passage built permanently into the
leading edge of the wing; and some have a passage which is opened automatically, as
a section of the leading edge rolls forward on a track when the airplane tilts upward at
a steep angle. These passages are called slots. The air stream which flows through
this slot when the airplane has a high angle of attack helps to maintain proper flow of
air above the wings. This in turn makes it possible for an airplane with slots to fly at a
steeper angle of attack without stalling than would otherwise be possible. Slots also
permit an airplane moving slowly as it approaches a landing on a small field to
reduce speed still more without going into a complete stall when the nose is slightly

tilted up.

IX. Add any suitable words to the words below to make up word

combinations:
A. Verb+noun B. Adjective+noun C. Noun-of+noun
To withstand- -controls method of —
To support - -edge replacement of —
To resist - - flap type of —
To correct - - surface part of —
To increase - - angle cross-section of-
To retract - - position angle of —
To reduce - - field half of —
To maintain- flow of-
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X.  Give English equivalents to the following word combinations.

Hamnpasnenue Bnepen u Ha3aa; MONEPEYHOE CEUCHHUE KPbLa; MpaBas /JieBasi KOHCOJIb;
yaap TpH mocanake; GopMa cedeHHs; MPH BCEX YCIOBHX; PACIOJIOXKEHHBIX IO
pa3smMaxy Kpbljia; TPOJOJBHBIA AJIEMEHT KOHCTPYKIIMU; Harpy3kd Ha KpbLUIO;
BBICTYIIA€T HAPYXKY; COOCTBEHHO OCHOBHBIE HECYIIUE MOBEPXHOCTHU; CTHIKOBOU y3el
dbrozensika; NoJABEPraeTcs U3rubaroiei/cKpydrBaromen Harpyske;
3aIBUHYTOE/yOpaHHOE TIOJIOKEHUE, B aBAPUMHOM /4pe3BbIUAiHOW OOCTaHOBKE;
KPYTOH yTOJ; Ype3MEPHOE YBEIMYEHUE CKOPOCTH; OTKJIOHSETCS BBEpX; O€3 CphiBa

IIOTOKA; B CBOIO OUCPCIb.

XI. Complete the sentences with the words from the text.

1. The wing must be strongly constructed ... the enormous leverage.

2. The ... units, which follow ... of the wing are called ribs.

3. ... extends across the fuselage and projects ... at each side.

4. If the centre section is a ... unit, it must fit ... into the fuselage as though the two
parts have been built as ... .

5. ... are usually small units bolted to the outer ends of the wings which provides an
easy method of correcting ...

6. Since the spar is ... to bending, ... and ... loads, a tube seems to be the best
solution.

7. The torsion applied to the aileron by the operating ... is ... by the air load on the
surface.

8. In the ... trailing edge ... the lower half of the trailing edge is ... and thus the flap
canbe ... .

9. Flaps permit an easier landing on a field where airplanes have to make an ... over

10.Permanent or automatically opened air passages in the ... of the wing are called
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XII. Paragraph study.

1. Paragraph 1 is difficult to read because it is very long. What is the subject
discussed in it? Try to break it down into smaller topics and accordingly divide the
paragraph into smaller parts. Suggest headings for them.

2. In the passage “Ailerons” find all Passive structures and translate them.

3. In “Wing Flaps” define the functions of the Infinitive and Participle II in the
sentence (1).

4. In this paragraph find the words “which”, “same”, “those”, “otherwise”, “thus”.

What words or ideas do they refer to?

5. Analyze the first and the last sentences in paragraph “Slots”.

XIII. Arrange the following sentences to make up a meaningful text. Pay special
attention to the words this, these, that, therefore.

1. That movement is called rolling if it is used during straight flight, and banking if it
is applied in a turn.

2. Like the elevators in the tail, they are hinged 10 that the back or trailing edge can

be moved up and down.

In flight it causes one half of the wing to rise and the other to fall.

Built into each end of the wing is a long rectangular section extending to the tip.

Banking is necessary in making turns to prevent skidding.

AN

These two ailerons are so connected to the controls that when one turns down, the
other turns up.
7. Therefore the plane tilts about its longitudinal axis.

8. These are the ailerons.

XIV. Give definitions for the following terms.
Cross-section, spar, rib, wing centre section, tips, fuselage stub, lever, split trailing

edge flap, slat.

XV. Speak about:
a) Basic wing structure.
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b) The usual method of wing construction.
c) Control surfaces.

d) Structure and operation of ailerons.

e) Types of flaps and their operation.

f) Slots.
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II.

I11.

Unit 4. Inspection and Maintenance of Aeroplane Units.
Read and memorize the following words:
to arrest —OCTaHOBUTb, 3aJICPIKATh
chafing stript — mosroca v MPOKIAAKA IS TPEAOXPAHCHUS OT UCTUPAHUS
cowling — o0TekaTeNb, KaroT
clamp — 3axum, ckoba
to distort — nedpopmupoBaTh(cs)
drain hole — npenaxHoe oTBepcTue
to dent — nenaTh BMATHHY, 3a3yOpUBaTh
evidence — CBUIETENHCTBO, MOJATBEPKACHHUE; TaHHbIC TPU3HAKU
fairing — oO6TekaTenb, o0TeKaeMast OOIIMBKA
failure — BrIXOM U3 CTPOS, OTKA3, Mopya
injury - mopua, OBPEXJICHUE
to mar — yJapuTh, MOBPEIUTh; TOPTUTH
rigid — )KeCTKuUi; TBEPAbIi; HETOIBM)KHBIN, HETIOIBMYKHO 3aKPETUICHHBIM
rough — HEPOBHBIH, IIEPOXOBATHIN; PEIKUIA
security — 0€30I1aCHOCTb, HAJIEKHOCTh
spray — cTpys
thoroughly — ocHOBaTenbHO, THIATENHHO
violent — CHUIBHBIN, HHTCHCHUBHBIN; PE3KUI
to warp — KOpoOUThCS
welded joints —cBapHbIE BB

wrinkle — ckJiajgka, MOpIIHHA
Read the following international words and try to guess their meaning.
condition, accumulate, structure, indicate, vibration, inspection, arrest,

extremely, personnel, special, prevent, stationary

Translate the derivatives and define to what parts of speech they belong.

1. to corrode — corroded - corrosion;

2. evidence — evident — evidently;

28



. to indicate — indicator - indication;
. extreme — extremely — extremity;

. to investigate — investigation — investigative — investigator;

3

4

5

6. to attach —attached —attachment;

7. to protect — protective — protection;

8. to move — movement — movable;

9. practice — practical — practicable — practicability — practicality —practically;

10. excess — excessive — excessively;

11. to join — joint — jointly;

12. to place — to replace — to displace — place — placement — replacement —
replaceable — displacement;

13. to vary — varied — variety — various;

14. safe — safely — safety

IV. Match up

1. the synonyms

a) inspection, injury, similar, covering, to occur, permanent, to accumulate, to
indicate, thoroughly, to arrest, to permit;

b) to happen, to point out, examination, to allow, same, to store, coating, to stop,
carefully, damage, constant;

2. the antonyms

a) internal, to break, weak, to distort, loose, landing, rough, to loosen, rapid, intact,
dangerous;

b) violent, rigid, smooth, external, to create, safe to tighten, take off, slow, to

straighten, damaged

V. Translate the sentences paying attention to the modal verbs. Define the
voice of the predicate.
1. Quantum mechanics as part of a basic course in physics can no longer be avoided

by the serious engineer.
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9.

10.

VL

30

The process can be easily simulated in laboratory; no matter how peculiar its

mechanism may seem to a non-specialist.

. He must check up the data, or the results will be wrong.

Energy can be classified into mechanical, heat and chemical kinds of energy.

. Each metal possesses certain distinct combinations of properties that may be

varied for specific applications by alloying it with relatively small amounts of
other metals.

The properties of this element must be described in detail.

. This machine can be built today by any of a number of capable manufacturers.

. You should carry out this experiment using the technique developed in our

laboratory.
This phenomenon cannot be observed in nature.

The condition of this installation must be thoroughly investigated.

Translate the sentences. Define the function of the infinitives and

participles.

. When broken the unit should be replaced immediately.

. If not properly tightened bolts will allow movements.

A great number of experiments had to be made to study the properties of the
substance.

It 1s to be assumed that the results obtained will influence greatly the
development of this promising branch of physics.

It was as recently as December 1937 that the first flight of radio-controlled

airplane using automatic landing techniques was accomplished.

. A pilot flying under condition of unknown wind direction or force should use

every radio aid and navigational facilities to determine accurately his position.

. Knowing the landing speed and the load it is possible to calculate the wing area

that will be necessary.

. There are many things to be taken into consideration when designing a spaceship.

The air flowing over and under a wing causes the pressure to be less than

atmospheric on the upper side of the wing.



10. For combustion to be rapid the fuel and oxidant must be quickly mixed.

VII. Read and translate the text carefully.

Inspection and Maintenance of Aeroplane Units.

Wings
Skin, and, Protective Coating.

In, the inspection of wings, fuselages, and similar structures, it is very important to

watch for evidence of corroded or cracked skin, and injuries to protective coating.

1. Since corrosion is most likely to occur in pockets and corners on the inside where
water or salt spray may accumulate, drain holes must always be kept open.
Internal members may also be broken or distorted and weakened as the result of
unusually violent maneouvres, extremely rough air, or hard landings. Buckled or
displaced covering, loosened rivets, etc, may indicate internal failure. Parallel
wrinkles may indicate warped frame members. In case such external conditions
develop, the condition of the internal structure must be thoroughly investigated
and repairs made if necessary.

2. Small cracks leading away from rivets frequently occur in the metal covering.
They are usually caused by vibration. As a temporary means of arresting the
development of such cracks small holes are drilled at the extremities or just
beyond. Permanent repair is made by patching. Since the aluminum-alloy sheet
used for covering is very springy and hard to bend, it is likely to crack if one tries
to straighten sections that are bent or dented.

3. Aluminum-alloy surfaces from which the protective coating has been chipped,
scratched, or worn, thus exposing the metal, should be recoated at once, since
corrosion develops very rapidly.

Engine Mounts. Cracked, bent, or broken members of engine mounts are extremely

dangerous and, without exception, must be repaired or replaced by the personnel

authorized to do such work before the airplane is again permitted to be flown. Cracks
are most likely to occur at welded joints and if small, may be very difficult to discern

through the protective coating. This is especially true if the structure is not kept
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thoroughly clean. Special care must be exercised in inspecting for such cracks. If not
properly tightened, mounting clamps and bolts will allow movement of the mount,
with consequent rapid wear of the bolts, elongation of bolt holes, and serious
vibration. When damaged protective coatings should be retouched promptly to
prevent the rusting of exposed promptly to prevent the rusting of exposed steel
surfaces.

Cowling and Fairing. Care must be exercised in the handling of all cowling or fairing
so that it will not be bent or broken. Many pieces, especially long strips or large
sections, are not sufficiently rigid to support their weight unaided. Smaller parts,
although formed so they are rigid as a unit, may be constructed of light gage material
which is easily damaged. Cracks and dents will be repaired as on other sheet metal
parts. All attachment devices must be kept in working condition and replaced at the
first sign of looseness or excessive wear. The finish of cowling or fairing must be
kept intact, and if marred during assembly should be retouched as soon as practicable.
Where motion is necessary between pieces of installed cowling, chafing strips of
fabric or fiber are used. These should be renewed whenever wear might permit metal
parts to rub together.

The various items which require special attention in inspection and maintenance

of movable surfaces are

Security. The security of attachment of movable surfaces must be checked
periodically. Such parts loosen more readily than those which are stationary. Bolts on
hinges, as well as those on the rollers and tracks, must be secured and safetied. All
such units also have full, free movement to perform the service required.

Condition of Surfaces. The frames of these surfaces must be kept free from corrosion,

breaks, and warping. Metal surfaces must be checked for cracks, loose rivets, etc.

VIII. Give English equivalents of the following words and phrases.

croco0 3a7epKaTh; JAPEHAXXHOE OTBEPCTHE CIEAYET AEpPkKaTh OTKPBITHIM;, MOXKET
yKa3blBaThb Ha BHYTPEHHIOIO HEHCIPABHOCTb, BAXXHO CJIEAUTh 3a MpU3HAKAMU
KOPpPO3HMH; BPEMEHHBIN CHOCO0 3aJep)KaTh PacHpOCTPAHEHUE TAaKUX TpPEIIHH; Oe3

HNCKIIIOUCHUS;, BO3HUKATb Ha CBAPHBIX MIBAX; C€CJIM HC 3aKPCIUICHBI HAAJIC)KAIIHUM
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00pa3om; 4TOOBI MPEIOTBPATUTH PHKABJICHHE OTKPBITHIX CTAIBHBIX MOBEPXHOCTEH;

JOCTAaTOYHO X(CCTKHﬁ; 0e301aCHOCTD KPCILICHUA.

IX. Complete the following sentences in Russian and then translate them into

1.

English.
BHyTpeHHHE KOMIOHEHTHI MOTYT OBITh TAaK)K€ pa3pylIeHbl WK J1e(hOPMUPOBAHBI
U OCIIa0JICHBI B PE3YJIbTATE. ..
B cnydae, ecau co3maroTcs TakMe BHEIIHUE YCIIOBUS, COCTOSIHUE BHYTpPEHHEU
KOHCTPYKLUH. ..
[TockonbKy JUCT U3 aTIOMUHHMEBOrO CILJIaBa, HCIOJb3YIOUIUICS ISl MOKPBITHUS,
OYEHb YIIPYIUH...
TpecHyTble, U30THYThIE UM CJIOMaHHbIE KOMIIOHEHTBI paM KPETIJICHUs JBUTATENsS

MpCaAcCTaBJIAOT coOoi HPCBBBIqaﬁHy}O OITIaCHOCTD H, 0e3 UCKITIOUCHHS. ..

. IIpu moBpex1eHNHN 3aIUTHBIE TOKPBITHUS CIEAYET. ..

Bce ycTpoiicTBa KperieHHus JOIKHBI COAEPHKATHCA. ..

Tam, rie HeoOXOAMMO JABUKEHUE MEXKTY YaCTAMH YCTAHOBJICHHOTO OOTEKATEII . ..

Agree or disagree with the statements. Correct the wrong statements.

. Corrosion is unlikely to occur in pockets and corners on the inside where water or

salt spray may accumulate and it is not necessary to keep drain holes open.

Small cracks caused by vibration frequently occur in the metal covering.

. Aluminum-alloy surfaces from which the protective coating has been chipped,

scratched, or worn should be recoated at once.
If properly tightened mounting clamps and bolts will not allow movement of the
mount with consequent rapid wear of the bolts elongation of bolt holes and serious

vibration.

. The finish of cowling or fairing need not be kept intact and should not be

retouched if marred.
There is no necessity to check periodically the security of attachment of movable
surfaces.

The frames of the surfaces must be kept free from corrosion, breaks, and warping.
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XI.

[E—

W ® 2o kWD

10.
11.

Answer the questions.

. What is essential in inspecting the wing?

Where does corrosion often occur?

Why should the operator keep drain holes open?

What may cause failure of internal structure?

What can serve as an evidence of internal failure?

What are cracks in the metal covering caused by?

What is one of the means of arresting the development of cracks?

Why must special care be exercised in inspecting engine mounts for cracks?
What are the requirements of cowling and fairing handling?

Why should mounting clamps and bolts be well tightened?

Which items require special attention in inspection and maintenance of movable

surfaces?

XII. Find in the text and translate the sentences containing the following

a)
b)

grammatical forms:
Modal Verbs;

Infinitive and Participles. Define their function in the selected sentences.

XIII. Translate into English.

1.
2.
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OTH pacCTOSIHUS BO3MOXHO U3MEPUTH C OOJIBIION TOYHOCTHIO.
Heobxoaumo 6110 MpoBecTH OOJBIIOE YUCIO IKCIIEPUMEHTOB, YTOOBI H3yUUTh

CBOWMCTBA TOr'0 BEIIECTBA.

. Hamra 3agaya 3akiroyanach B TOM, 4TOOBI OMPEACTUTH CKOPOCTh PEAKITUH.

JIMCTaHLIMOHHOE yTIpaBieHHE HEOOXO0IMMO UCII0JIb30BATh IIPU YIIPABICHUU
9TUMH YCTPONCTBAMM.

KocMOHABT MOKET BBIIOJHATH BCE HEOOXOAUMBIE ONEPALIUU, CBA3AHHBIE C
OCYLIECTBICHUEM CBA3U C 3€MJIEH U YIIPABICHUEM IIOJIETOM, HE TIOKUAsi CBOETO

Kpeca.



6. DIEKTpUYECKUN MOTOP-YCTPOMCTBO, MPUMEHAEMOE JIJIsl IPe0Opa30BaHUs
AJIIEKTPUYECKON SHEPTUU B MEXAHUYECKYIO.

7. C 5TuUM BEIIECTBOM HEOOXOIUMO 00paIIaThCsl ¢ OOJIBIION OCTOPOKHOCTHIO.

8. OOcyxnas cBOICTBa BEPXHHUX CIOEB aTMOC(]EphI, yueHbIE OTMETUIIHN PSAJ] BAXKHBIX
aCIEKTOB, KOTOPbIE HEBO3MOXKHO UCCIEA0BaTh 0€3 MOMOIIU KOCMUYECKUX

JIeTaTEIbHBIX annapaToB.
XIV. Represent the following points in the form of a brief report:
1. Inspection of wings.
2. Inspection of engine mounts.

3. Inspection of cowling and fairing.

XV. Write a summary of the text.
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Unit 5 Fuselage

L. Read and memorize the following words:
accessible - gocTymHbIN
to complicate —yclIoXHSTD
engine mount (ing) — paMa KperieHUs JBUTATEIIsI, MOTOpaMa
excrescence - HapocT
fail-safe design — mpouHast KOHCTpyKUHMs (HaAeKHas MPHU OTKa3e HEKOTOPBIX
AJIEMEHTOB)
fatigue — yctanocTh (MeTaLIOB)
hatchway — nrok
obstruction - mpensTCTBUE
payload — mone3Hast Harpy3ka (KOMMEPUYECKUN Ipy3)
to pierce— mpoH3aTh, MPOOUBATH
plywood — danepa
to rely on (upon) — ronararbcsi Ha
reinforced shell —ycunennas obmmBka
robust — Kpenkuii, MpOYHbIH
similar — mogoOHBIN
torque - KpyTALUA (BpallaroIfiil) MOMEHT
tubing — cuctema TpyO

weight penalty — yXyaiieHne BECOBBIX XapaKTEPUCTUK

II.  Read the following international words and guess their meanings.
passenger, pilot, construction, portion, adequate, corrosion, centre, object, reaction,

machine, function.

III. Form derivatives with the help of the suffixes. Translate them.
1. nouns from the following verbs with
the suffixes — a) — tion (-ation)

b) - sion
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Model: a) to direct — direction; b) to preclude — preclusion
a) to locate; to combine; to construct; to add; to inspect; to protect; to obstruct; to
consider;
b) to provide; to divide; to corrode; to decide.
2. adjectives with the suffixes — a) — able
b) - ible
Model: a) to change - changeable;
b) to respond — responsible;
a) to adjust; to allow; to move; to steer; to vary; to replace; to remark;
b) access; to permit; to reverse; to admit; to compress; to sense; to convert.
3. adverbs from the following adjectives with the suffix — ly

vertical; satisfactory; similar; separate; different; various; easy.

IV. Translate the words formed by conversion. Use some of them in your own
sentences.

design — to design; cause — to cause; control — to control; pipe — to pipe; load — to

load; store — to store; pilot — to pilot; shape — to shape; seat — to seat; damage — to

damage; space — to space; bank —to bank; separate — to separate.

V.  Match up

1. the synonyms:

a) to include, cargo, entire, formidable, damage, to achieve, rigid, to fulful,
obstruction, accessible, requirement, penalty;

b) injury, to accomplish, demand, whole, obstacle, to contain, available, freight,
loss, huge, stiff, to obtain.

2. the antonyms:

a) difference, safety, occupied, to leave, vital, to store, separated, rear, to attach,
strong, to transmit, replaceable;

b) front, to stay, fixed, to lose, similarity, weak, danger, to disconnect, vacant,

unimportant, to receive, connected.
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VI. Translate the sentences. Define the function of the infinitive.
The large transport planes have rows of seats to carry many passengers.
The forward end of a one — engined airplane is designed to carry an engine.

Refrigeration units are used in airplanes to cool air.

b=

Tsiolkovsky was the first to approach the problem of jet propulsion scientifically
and to prove the possibility of utilizing a jet — propelled vehicle for interplanetary
communications.

5. This research airplane is designed to fly at more than 3,600 mph and to reach
heights of up to 100 miles.

6. To fly day after day in high — speed airplanes the pilot must be mentally and
physically fit.

7. The activities involved in various space programs are believed to have created a
revolution in scientific research and technological development.

8. To find the answers to these questions and many others a number of research
rockets were sent into space.

9. To provide a uniform internal temperature inside, the generator the engineers
designed a special thermal control device.

10. Overheating of the engine is to be avoided.

11. The differences observed are too small to be considered.

12. The space environment between 200 and 1,000 km from the surface of the Earth
can be considered safe enough to establish stable orbits for the various types of
space vehicles.

13. Engines of the carrier rocket must have sufficient power to launch the satellite

into the Earth’s orbit.

14. To imagine modern science without optical instruments is absolutely impossible.

VII. Read and translate the text.

Fuselage.
The fuselage of all airplanes is similar in design and location. The main differences

are the size and the use for which the airplane is designed. A small, light aircraft has a
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fuselage to carry one or two passengers, including the pilot, and a few pounds of
baggage, which make up the entire payload of the airplane. The large transport planes
have rows of seats arranged to carry many passengers with room in the front of the
fuselage for baggage, radio equipment, etc. In this type of airplanes the pilot, and
copilot are far forward in the fuselage in a separate compartment from the passengers.
The fuselage of cargo- carrying airplanes has large spaces in which cargo may be
stored. In light airplanes the fuselage may be made of welded steel tubing covered
with fabric, a wooden framework covered with light plywood, a combination of metal
and plywood, or of wood and fabric.

Fuselages of most present-day airplanes are of all-metal construction, often of the
monocoque design. The monocoque design relies largely on the strength of skin or
shell to carry various loads. This design may be divided into three classes-
monocoque, semimonocoque and reinforced shell. Different portions of the same
fuselage may belong to any of these classes.

The purely structural effort required to design a large, highly pressurized fuselage
with numerous cut - outs for windows and doors is a formidable one. To make
adequate provision against catastrophic failure from fatigue and corrosion on the one
hand and from external damage caused by “foreign” objects such as propeller or
turbine blades on the other hand further complicates the task.

The trend today is to make a fuselage of fail-safe design wherein structural safety is
provided by the multi-load path concept, and to achieve this safety for as low a

weight penalty as possible.

The Functions of the Fuselage
In the case of one-engined aircraft the forward end is designed to carry an engine. In
multi-engined aircraft the forward end of the fuselage may be occupied by
navigational instruments and the navigator himself.
As an engine mounting the structure must be extremely rigid and capable of
withstanding the thrust and torque reaction of the power unit in addition to its weight

vertically, and sideways when the machine 1s banked over.
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The engine mounting should be easily replaceable, a condition which has additional
importance when two or more different types of engines might be in use. Not only
must it fulfil these requirements and carry the engines satisfactorily, but it must also
do it in such a way as to leave all the vital parts easily accessible. All the engine
equipment, such as filters, controls, fuel, oil and water pipes must be so attached as to
give the possibility of inspection.

The engine mounting is separated from the fuselage proper by a fireproof bulkhead of
thin asbestos board sandwiched between aluminium sheets.

The centre portion is known to act as a bridge between the engine loads in front and
the tail loads behind.

Through this centre section the whole weight of the aircraft must be carried to the
main planes when in flight and to the undercarriage when landing. This part of the
fuselage is the nerve and brain centre of the whole machine. In it are contained the
pilot and all controls, the passengers and cargo if a commercial machine.

The outside which acts also as a weather protection to the people and goods carried in
the machine will be pierced with cockpit openings, doors, windows and different
hatchways. The rear end of the fuselage must carry the tail and transmit its loads to
meet their reactions forward. These loads will be vertical from the tail plane and
elevator, horizontal and torsional from the fin and rudder.

Finally the fuselage as a whole must be a streamlined shape with fair lines from front
to rear, and without excrescences, hollows or other obstructions to the air flow. Such
are the functions of the fuselage.

Turning now to its qualities the first consideration appears to be that it must be

weight. But weight is not everything. The structure must be strong, rigid and robust.

VIII. Make up English — Russian pairs of the word combinations equivalent in

meaning.
1. adequate provision against 1. BHENTHEE TOBpEXKIEHUE
2. formidable task 2. mporpaMma KOHCTPYKTOPCKHUX
pabot
3. catastrophic failure 3.cooTBeCTBYyIOLIAsl Mepa
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PEI0OCTOPOKHOCTH

4. external damage 4. BbIICPKHUBAsE OCEBOE JIaBIICHUE U
pEaKTUBHBIA MOMEHT

5. structural safety 5. 6€3 BBICTYIOB, BIIAJIUH WU APYTHUX
MPENSATCTBUI

6. multi-load path concept 6. rpa”AnoO3HasA 3a7a4a

7. withstanding the thrust and 7. yXyJIILIEHHE BECOBBIX XapaKTEPUCTUK

torque reaction

8. structural effort 8. KaTacTpopUIECKHI 0TKa3

9. weight penalty 9. HaIE)KHOCTh KOHCTPYKIIUH

10.without excrescences, 10. 3akoH pacrpeaesieHust Harpy30K

hollows or other obstructions

IX. Fill in the blanks with the proper words.

l.
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The fuselage of all airplanes... in design and location.

Fuselages of most present-day airplanes are of... .

The monocoque design... on the strength of skin.

The engine mount is separated from the fuselage by a fireproof... .
The fuselage as a whole must be of a... shape.

Engine mounting must have all the vital parts easily... .

All the engine equipment must be so... as to give the possibility for... .

all-metal construction, relies, is similar, attached, streamlined, accessible, inspection,

bulkhead

X.

1.

Choose the right form from the forms given in brackets.
The size and the use for which the airplane (designed, is designed) differ one

fuselage from the other.

. The fuselage of cargo-carrying airplanes (have, has) large spaces in which cargo

may (be stored, stored).

41



XI.

. Structural safety of a fuselage of fail-safe design (provided, is provided) by the

multiload path concept.
The forward end of the fuselage (designed, is designed) to carry an engine in one-

engined aircraft.

. The engine mounting (separates, is separated, separated) from the fuselage by a

fireproof bulkhead.

The centre section of the fuselage (contained, is contained, contains) the pilot and
all controls, the passengers and cargo if a commercial machine.

The rear end of the fuselage must (carries, be carried, carry) the tail and transmit

its loads to meet their reactions forward.

Say if the following statements are true or false. Correct the wrong

statements.

. The fuselage of all airplanes is similar in design and location differing only in the

size and the use for which the airplane is designed.

. The large transport planes are designed to carry many passengers and have room

in the front of the fuselage for baggage, radio equipment, etc.

. In light airplanes the fuselage may be made only of wood or metal.

The strength of skin is unimportant in the monocoque design of the fuselage.

. The present- day trend is to make a fuselage of fail-safe design wherein structural

safety is provided by the multi-load path concept.
The engine mounting should be fixed because only one type of an engine is

usually used.

. The centre section of the fuselage is the nerve and brain centre of the whole

machine acting as a bridge between the engine loads in front and the tail loads

behind.

. Such parameters as the shape and weight of the fuselage are not to be considered

while designing an aircraft.

XII. Answer the questions.

1.
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What is the fuselage of a light plane made of?

What kind of fuselage do most of the present-day airplanes have?
What does the monocoque design rely upon?

What classes of the monocoque design are known?

Why is it difficult to design a large highly pressurized fuselage?
What is the modern trend in design of the fuselage?

What is the function of the forward end in one-engined aircraft?

What is the function of the forward end in multi- engined aircraft?

10. Why must the engine mounting structure be extremely rigid?

11. How must all the engine equipment be attached?

12. How is the engine mounting separated from the fuselage proper?

13. What is called "the nerve and brain centre"?

14. What loads act at the rear end of the fuselage?

15. What is the shape of fuselage?

16. What qualities must the fuselage possess?

XIII. Match up the terms with the corresponding definitions.

1.Corrosion

2. Fatigue

3. Skin

4. Pressure

5. The fuselage

6. The power plant

1. The main body of the airplane containing
the cockpit, passenger and baggage
compartments.
2. The force per unit area acting on a
surface
3. Surface chemical action, especially on
metals, by action of moisture, air, or
chemicals
4. One of the most essential parts of the
airplane developing power for
propelling the airplane.
5. The final covering of the fuselage
carrying various loads

6. The deterioration of metals owing to
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repeated stresses above a certain
critical value, it is accompanied by
changes in the crystalline structure

of the metal

XIV. Find in the text the following grammatical forms:
a) Modal verbs;

b) The infinitive. Define its functions.
XV. Make up a plan of the text and render its main ideas according to your

plan.

XVI. Compose a summary of the text.
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Unit 6 Cockpit and Cabins

L. Read and memorize the following words:
to catch v. — 3a)xuMaTth, 3aLCIUIATh
catch n. — 3amenka, 3anop
convenient — yJT0OHbIN
emergency release — pslyar aBapuitHoro copoca (OTKpbITHS)
enclosure — 3aKkpbITO€ OTBEpCTHE (OKHA, IBEPH)
flashlight - pyu4Hoit snexkTpuueckuii GoHapb, CATHATIBHBIA OTOHb
to foul — 3acopsTh, 3arpsA3HATH
hazard — onacHocTh
installation — ycTanoBka, cOOpKa, MOHTax
jamming — 3aeJlaHue, 3aKJIMHUBaHUE, 3aKUMaHUe
latch — 3amienka, 3aMOK, 3aJIBH)KKa
padding — HaOuBKa, TPYHTOBKa
to prevent — npeaoTBpamiaTh
projection — BBICTYTI, BBIIAIOMIASCS YaCTh
seam — II0B
shock cord — pe3nHOBBIN aMOPTU3ALMOHHBINA ITHYP
strap — peMeHb, JIIMKa, 3aBsi3Ka
tension — HATSHKEHUE, HATIPSDKEHHE
web — TkaHb
webbing — TKaHEeBbI MaTepual, JIEHTa, TeChMa

windshield — cMoTpoBoe cTekI10

II. Read the international words and guess their meaning

inspection, object, microphone, baggage, ballast, individual, section, minimize,

condition, interval
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II1. Form nouns from the following verbs. Translate them.
To install, to inspect, to vibrate, to project, to correct, to apply, to operate, to equip, to

attach, to adjust.

IV. Find the roots of the following words, translate the words.

a) properly, securely, periodically, positively, easily, correctly, regularly,
immediately

b) jamming, holding, resulting, clothing, loading, fitting, webbing, moving,
weakening

¢) maintenance, emergency, cleanliness, safety, occupant

d) careful, technical, excessive, defective

V. Make up pairs of

1. synonyms

a) to adjust, strain, loose, operation, entire, proper, adjustment, periodic, hazard, to
secure, attempt

b) appropriate, regular, attachment, danger, performance, to attach, whole,
unfastened, effort, fit, tension

2. antonyms

a) order, to allow, to minimize, moving, to result from, regularly, to include, to
raise, excessive, to install, careful

b) stationary, to exclude, disorder, to remove, to forbid, seldom, to maximize,

careless, to result in, insufficient, to lower

VI. Translate the sentences into Russian

1. Proper installation of equipment is important in the inspection and maintenance
of an airplane.

2. Flashlights should never be allowed on the floor of the cockpit.

3. They may create a serious hazard by jamming the flight controls.

4. Extra length of microphone cords should be coiled and taped to a convenient part

of the airplane.
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5. The, metal frames holding the windshields and windows must be kept free from
corrosion and cracks.

6. The padding about the individual sections of glass or composition material should
be maintained properly.

7. All locks, catches and hinges must be securely attached.

8. A damaged seat should be replaced.

9. The tension of the shock cord must be adjusted to raise the seat easily when the
release is operated.

10.A weight of 500 pounds must be lifted from the floor gently to prevent impact
loading.

VII. Read and translate the text.
Cockpit and Cabins

Visual Check. Cleanliness, order, and proper installation of equipment are important
in the inspection and maintenance of an airplane. Loose objects such as tools
microphones, or flashlights should never be allowed on the floor of the cockpit. They
may create a serious hazard by jamming the flight controls. Extra length of
microphone cords or similar equipment should be coiled and taped to a convenient
part of the airplane so that they cannot foul the controls. Regular checks should be
made to see that the data and map cases in the cockpit contain the required Technical
Orders and maps. Before take-off the cockpit, baggage and tool compartments must
be checked to see that all contents are properly secured so that they cannot damage
the airplane during manoeuvers. When ballast i1s used a check must be made to see
that it is properly located and securely fastened.

Enclosures, Windshield, and Windows. The metal frames holding the windshields
and windows of enclosures must be kept free from corrosion and cracks. The
padding about the individual sections of glass or composition material should be
maintained properly in order to minimize cracks resulting from vibration.

Doors. Door locks must latch positively and lock or unlock easily. All locks, catches

and hinges must be securely attached. The operation of the emergency release must
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be checked periodically and correction made if it does not work properly. All

moving parts are to be oiled lightly at regular intervals.

Seats and Safety Belts. Seats should be inspected regularly for cracks or sharp

projections which might catch or tear the clothing of the occupant. If a damaged seat

cannot be repaired, it should be removed and replaced.

I.

When a seat is installed, its attachment and all fittings must be securely fastened.
The adjustment must operate easily and positively. The tension of the shock cord
must be adjusted to raise the seat easily when the release is operated. Periodic
inspection is required to keep all these parts in good operating condition,
inspection includes a careful test of the shock cord as directed in Technical
Orders.

When a safety belt is installed it must be checked to see that webbing, straps,
buckles, seams, etc, are in good condition; that the attachments are secure; that it
is adjusted correctly; and that the release operates properly. This inspection is

repeated at regular intervals.

. All safety belts must be given a regular weight test. Each type is tested while

web and leather parts are adjusted to their greatest length. During the test, a
weight of 500 pounds must be lifted from the floor gently to prevent impact
loading-that is excessive stress due to sudden application of a force-and lowered
immediately to prevent unnecessary strain on the material of which the belt is
made. No attempts should be made to tear the stitching or webbing of a belt by
hand. If any part is found to be defective or deteriorated, or if it shows any

evidence of weakening or failure during the test the entire belt will be replaced.

VIII. Make up English-Russian pairs of the phrases equivalent in meaning

1. all contents are properly secured 1. moboe m1oKa3aTeabLCTBO

ocnabJeHus ¥ TIOBPEKICHUS

2. securely fastened 2. KoMno3uimonHbie MaTepraibl
3. to prevent impact loading 3. Xoporee paboyee COCTOSTHUE
4. excessive stress 4. IIpo4HO 3aLemIeHHbII
5. web and leather parts 5. TmiarenpHas mpoBepKa
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aMOPTHU3ALIMOHHOTO IIHYpa

6. to be defective or deteriorated 6. [IpenoTBpatuTh yaapHyIo
HArpy3Ky

7. good operating conditions 7. TkaHEeBBIC U KOYKAHBIE YaCcTH

8. any evidence of weakening and 8. Bce coneprxrumMoe HaJIe:)KHO

failure 3amepTo

9. composition materials 9. N36bITOUHOE HATIPSHKEHUE

10. a careful test of the shock cord 10. bbITh HEMCTIPABHBIM WJIN

W3HOIIEHHBIM

IX. Fill in the blanks with the proper words

1. Before take-off the..., baggage and tool... must be checked.

2. The padding about the individual sections of glass or composition materials
should be... properly.

The operation of the... release must be... periodically.

The adjustment must... easily and positively.

This inspection is repeated at... intervals.

All... belts must be given a regular weight....

Doors locks must latch....

® N kW

All moving parts are to be... lightly.

test, positively, cockpit, checked, emergency, oiled, maintained, compartments,

safety, operate, regular

X. Agree or disagree with the following statements. Correct the wrong
statements.
1. Cleanliness, order, and proper installation of equipment are unimportant in the

inspection and maintenance of an airplane.
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2. Before take-off the cockpit, baggage and tool compartments must be checked to
see that all contents are properly secured so that they cannot damage the airplane
during manoeuvers.

3. It is unnecessary to check the operation of the emergence release and make

correction if it does not work properly.

When a seat is installed its attachment and all fittings may be allowed to be loose.

The inspection of a safety belt is repeated at regular intervals.

Weight tests of all safety belts are conducted very rarely.

NS s

If any part is found to be defective or deteriorated the entire belt must be

replaced.

XI. Put each word from the first group together with a suitable word from
the second.
1) loose, to foul, proper, to create, regular, to result from, emergency, to keep free, to
operate, safety, periodic, to prevent
2) a serious hazard, intervals, object, from corrosion and cracks, installation,
unnecessary strain, the controls, inspection, vibration, easily and positively,

release, belt.

XII. Give answers to the following questions
1. What is important in the inspection and maintenance of the aircraft?
. What may create a serious hazard?
. What must be checked before a take — off and why?
. What must be kept free from corrosion and cracks?
. How must all locks, catches and hinges be attached?
. Must the operation of the emergency release be checked periodically?
. Why should seats be inspected?

. What is done with the seat if it cannot be repaired?
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. What must be checked when safety belts are installed?
10. How is a regular weight test of a safety belt conducted?

11. When is the entire belt replaced?
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XIII. Find in the text the following grammatical forms

XIV.

XV.

XVIL

a) Modal verbs, explain their application;

b) the infinitive, define its functions.

Translate the sentences into English using the vocabulary of the lesson.

1.

[IpaBunpHass ycTaHOBKa OOOpYJOBAaHMS OYEHb BaKHA NPH OCMOTPE
caMmoJIeTa.

HesakpernnienHble nOpeaMeTbl, TakKHe KakK dJeKTpudyeckue (¢oHapH,
MUKPO(QOHBI M T.[. MOTYT TMPEACTABIATh CEPHbE3HYIO OMACHOCTH IS

npuOOPOB U SKUMAXKA.

. Metannuueckue paMbl OKOH M BETPOBOT'O CTCKJIa AOJIKHBI 06eperaTbc;1 oT

pKaBUMHBI U TPEIIUH.
Tpemunbl B pe3yiibTaTe BUOpAIM JOKHBI ObITh CBEJICHBI 10 MUHUMYMa.
Bce 3amku, 3anopbl U NETIU JOJIKHBI OBITh HAJCKHO MPUKPEIICHBI.
Ilepronnyeckn [OIKHO TIPOBEPATHCA JEUCTBHE pblyara aBapUHUHOIO
copoca.

Bce nerxymmecs 4acTu JOJKHBI CIErKa CMa3bIBaThCHL.

TpemnHbl WM OCTPBIE BBICTYNBl CHUIACHUW MOTYT 3alENUTh OHCKAY
MacCaXKupa.

Ecnu moBpexneHHOE CUACHHE HENb3s MOYMHUTH, €ro CleayeT yopaTrh u

3aMEHUTH JPYTUM.

10.0OcMOTp NpUBSA3HBIX PEMHEN MPOBOIUATCS PETYISAPHO.

11.Yt06Bpl mpenoTBpaTUTh YIAPHYIO Harpy3Ky, Ipy3 cCieayeT IMOJHUMATh

OYCHb OCTOPOIKHO.

12.Ecnun npuBsi3HON peMeHb 0ciiaben WK MOPBajCs BO BpEMs UCTIBITAHUS, €ro

CJICcaycCT 3aMCHHUTD.

Retell the text concentrating on the most important points in the

inspection and maintenance of an airplane.

Write a summary of the text.
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Unit 7. The Future

L. Read and memorize the following words:
formidable - 3HauMTENHHBIN; TPOMAAHBII, OTPOMHBIN
afford — naBaTh, IpPeAOCTABIATE; MO3BOJIATE; TOCTABIIATh
dethrone - cBeprath ¢ mpecTosa; pa3BeHIYNBATH
expensive — 0porou, T0poroCTOSITUN
ensure — o0ecrneynBaTh, FapaHTUPOBATh
1Ssue — CIOPHBIN BOIpoC, mpodiema
substantial — cyIiecTBeHHBIN, BaXKHBIHN, 3HAUYNTEIbHBIN
breakneck: at (a) ~ pace ( uiu speed) caomsi TOJOBY, C TOJTOBOKPYKUTEIHHOM
OBICTpOTOM
permeate — IPOHUKATh, PACTIPOCTPAHSATHCS
mainstream - OCHOBHOE HaIlpaBJICHUE, TJIaBHAS TUHUS
recognition — y3HaBaHHUE; OMTO3HAHUE
influential — BIUSITETEHBIN, BaXKHBIN
schedule — HameuaTh; NIAHUPOBATH
lurk — ocTaBaTbcst He3aMeUEHHBIM
averse — HepacCIOJIO)KEHHbIN, HEOXOTHBIN
incentive — moOykJIeHHEe, CTUMYJI
yielb — npousBoaUTH, AaBaTh (IJIOABI, JTOXO)
tolerant — TepnMMBbIiA; TOMYCTUMBIN; BBIHOCIUBBIN

ownership — COOCTBEHHOCTb, BIaJCHUE

II. Read the international words and guess their meaning.
Commercial, aerospace, industry, product, protection, resources, microelectronics,

operation, service, configuration, passenger, technology.

III. Give the initial words of the following derivatives.
Prediction, reinforced, affordability, finally, environmental, contribution, scientific,

reduction, unmanned, acceptable, successful, reasonable, promising.
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IV. Translate the words formed by conversion. Use some of them in your own
sentences.

Advance - to advance; face - to face; challenge — to challenge; cost — to cost; design -

to design; manufacture - to manufacture; force - to force; influence - to influence;

equal - to equal; approach - to approach; a potential - potential.

V. Match up the words which are similar in meaning

a) development, to suggest, challenge, to tackle, formidable, research, to exploit,
opportunity, to transform, shape, substantial, reason, aim, application
b) issue, immense, to offer, investigation, to solve, improvement, chance, to employ,

form, to change, cause, use, significant, purpose.

VI. Read the text carefully. Try to understand all details.

The Future

A prediction: the commercial airliner of the future will be supersonic, hydrocarbon-
fuelled and human-crewed; while the combat aircraft of the future will be hypersonic,
hydrogen- fuelled and human-supervised. The question: when exactly will that future
materialise? Probably not as soon as the pace of technological development over the
first century of aviation would suggest. Why? Because the industry that has advanced
from doped fabric and bracing wire to reinforced plastic and fly-by-wire in just over
90 years faces formidable challenges as it enters the 21 century.

The first of those challenges is cost, or perhaps value would be a better word - or
affordability. The aerospace industry is finally coming to terms with the fact that its
products are too expensive. So, by the end of the first century of aviation
performance has been dethroned and cost crowned king.

The second challenge is environmental, and involves ensuring that aerospace makes
its contribution to protection of the earth's environment. Tackling emissions and noise
issues is likely to consume a substantial part of the commercial aviation industry's

research resources over the early years of the 21% century.
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The third challenge lies in exploiting information technology. The breakneck pace of
commercial microelectronics development is only just beginning to make itself felt in
aerospace, and ultimately will permeate every aspect of the industry; from design,
through manufacture to the operation of civil and military air and space vehicles.
Tackling cost and environmental challenges will also present the industry with its
greatest opportunities, as it will force aerospace deeper into the mainstream of
commercial technology development. Rapidly evolving commercial products and
processes are already transforming the way aircraft are designed and manufactured,
and they promise to change aerospace vehicles beyond recognition.

Today, it is fairly easy to predict the shape of aviation in the first quarter of the 21
century because, the aircraft that will be most influential are already in design or
under development.

These include the Airbus Industrie A3 XX large airliner, the Lockheed
Martin/Boeing F-22 fighter and the Bell 609 civil tilt-rotor - all scheduled to enter
service in the first few years of the 21 century. Another is the Joint Strike Fighter
(JSF), which is planned to become operational around 2010.

The technological choices that these aircraft represent will set the tone for the
opening years of the 21* century. Advances lurking in laboratories are unlikely to
influence aviation much before the second quarter of the 21* century.

And the reason is risk; the aerospace industry has become as risk-averse as it is cost -
conscious, because risk equals cost.

New technologies must now "buy" their way on to programmes, and risk reduction
has become the name of the game.

The second- generation supersonic airliner is unlikely now to enter service before
2025, although a supersonic business jet could become available earlier. Developing
a smaller less technically challenging and more environmentally acceptable aircraft
could pave the way for certification of a supersonic airliner.

Work now under way at Dassault and Gulfstream cannot be expected to yield an
operational supersonic business aircraft before 2010, but the issues of airport noise,

sonic boom and high-altitude emissions are less with a smaller aircraft and successful
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development of a supersonic business jet would certainly reduce the risk attached to
certificating a supersonic airliner.

By 2025 it would be reasonable to expect to see a new generation of subsonic
transports, beyond the A3XX. Likely concepts include ultra-high capacity and global-
range aircraft that would appeal equally to commercial and military customers.
Potential configurations include blended wing/body and joined-wing designs, already
being studied. The aim of both layouts is to reduce drag by using a very high aspect-
ratio wing, and a key enabling technology is composite primary structure.

Work is already under way on new manufacturing technologies, such as stitched
composites that would produce strong, light, damage-tolerant airframes, but the risk
is still too great to expect their application to large passenger- carrying transports
much before 2020. There are also other promising technologies that still have to be
demonstrated, such as active aerodynamic and structural control to suppress flutter in
a very high aspect-ratio wing.

Other drag reduction technologies, such as passive and active laminar flow control,
could find earlier application in subsonic transports, possibly in later versions of
existing and already planned aircraft. Technology development work 1s well under
way, but cost remains the issue. As long as fuel prices remain low, the incentive to
reduce airframe drag will be limited.

The same applies to advancing commercial engine technology, where the emphasis
today is on reducing cost of ownership. A greater focus on reducing noise and
emissions can be expected in the early years of the 21% century. This could result in a
renewed drive to reduce fuel consumption substantially. Pratt & Whitney is already
showing the way with development of its PW 8000 very-high-bypass turbofan, which
is planned to be available after 2005.

Post-reading.

L. Give Russian equivalents of the following words and phrases.
Hydrocarbon-fuelled; human-supervised; the pace of technological development;

reinforced plastic and fly-by-wire; the commercial aviation industry's research
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resources; the civil tilt-rotor; reusable launch vehicle; ultra-high capacity and global
range aircraft; blended wing/body and joined-wing designs; composite primary

structure.

II.  Give English equivalents of the following phrases.

Ha BomopogHOM TOIUIMBE, NUJIOTHUPYEMBIM HKHIAKEM, TPOMAJIHbBIE IMPOOJIEMBI,
JielaeT CBOM BKJIAJ B MpoOJieMy 3alllUThl OKpYXKaloIleld cpeabl Ha 3eMIIE;
TOJIOBOKPYKUTEIBHO OBICTPOE pa3BUTHE KOMMEPYECKONM MHUKPOIJIEKTPOHUKH;
00€emaT U3MEHUTh aBHAKOCMUYECKHE alllapaThl 10 HEY3HABAEMOCTH; IEPEIOBBIC
pa3palboTKu, Tasmiuecs B JiabopaTopusiX, OECHHJIOTHBIH BOCHHBIA JieTaTeIbHBIN
anmapar, CBEpX3BYKOBOI aBUajlaliHEpP BTOPOIO MOKOJEHUS, KPbUIO C OYEHb OOJIBILIUM

YAJIUHCHHUCM.

III. Find in the text aviation terms and give their Russian equivalents.

IV. Say whether the following statements are true or false. Correct the wrong
statements.

1. The future in aviation technology will materialise not as soon as the pace of
technological development over the first century of aviation would suggest.

2. The aviation industry doesn't face any challenges as it enters the 21 century.

3. Rapidly evolving commercial products and processes are already transforming the
way aircraft are designed and manufactured.

4. Today, it is impossible to predict the shape of aviation at the beginning of the 21%
century.

5. Affordable access to space is one of the most important technologies for the 21%
century, and it presents no risk.

6. The second-generation supersonic airliner is likely to enter service in the first
years of the 21* century.

7. Work is already under way on new manufacturing technologies, such as stitched

composites, that would produce strong, light, damage-tolerant airframes.
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V. Answer the questions

1. What features will aircraft of the 21* century have?

2. What promises to change aerospace vehicles beyond recognition in the 21
century?

3. What aircraft will dominate in the first quarter of the 21* century?

4. What vehicles are planned to be developed?

5. What layouts, designs, manufacturing technologies are under development for

future aircraft?

VI. Speak about formidable challenges which the aerospace industry faces on

entering the 21* century.

VII. Compose a summary of the article.

VIII. Describe an aircraft of the future as you imagine it.
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