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Передмова
Навчальний посібник призначено для студентів І - IV курсів технічних вузів авіаційного профілю. Основна мета посібника - навчити майбутніх інженерів користуватися спеціальною техіячнокЬ літературою і розвивати стійкі навички читання, перекладу, анотування та реферування оригінальної літератури з фаху з метою знаходження та використання інформації, необхідної для їхньої професійної діяльності. Метою посібника є також навчання студентів основам професійного спілкування англійською мовою.
Посібник включає чотири сформованих за тематичним принципом блоки (Units), які являють собою комплекс інформаційно насичених текстів, фонетичних, лексичних (тренувальних, комунікативних, перекладних) та граматичних вправ, згрупованих за порядком зростання складності, а також список термінів за контекстуальними значеннями. У кінці посібника подано термінологічний словник-мішмум.
Тематика навчальних матеріалів, безпосередньо пов'язана з майбутньою спеціальністю студентів така: причини відмови дви​гуна, спрацювання аварійних сигналізаторів, безпека польотів, обо​в’язки членів екіпажу.
Лексичні вправи включають завдання на підбір українсько- англійських термінологічних еквівалентів, синонімів та антонімів, складання та переклад термінологічних словосполучень, переклад “ланцюжків” слів з іменниками в значенні лівого означення, переклад багатозначних слів, комунікативні вправи на розвиток навичок висловлювання, узагальнення, аргументації, ведення діалогу.
Граматичні вправи охоплюють основні граматичні явища, які є характерними для англійської науково-технічної літератури.
Навчальний матеріал взято з оригінальних публікацій, журналів “Flight”, “biteravia”, “Aircraft Design and Maintenance” та інших англомовних першоджерел.
UNIT I. CAUSES OF ENGINE FAILURES
Exercise 1. Listen to the recording, read and learn,
failure
cause
improper engine operation
відмова, вихід з ладу причина; спричиняти неправильна, хибив експлуатація
adverse
midair collision engine surge heavy statics precipitation statics
overload thrust reversal fuel exhaustion seizure emergency crash
двигуна
несприятливий
зіткнення (ЛА) в повітрі
помпаж двигуна
сильні атмосферні перешкоди
атмосферні перешкоди, що
створюються опадами
перевантаження
реверс тяги
витрата палива
заклинювання
аварійна обстановка
катастрофа, аварія; розбитись,
зазнати аварії
Exercise 2. Listen to the recording and repeat
	[e]
	[«]

	error
	crash

	engine
	action

	effort
	hazard

	mention
	adverse

	weather
	traffic

	personnel
	accident

	[A]
	[< ]

	duct
	busy

	gusty
	midair

	double
	typical

	flutter
	incident

	[o]
	[«]

	body
	fail

	foreign
	main

	cockpit
	blade

	object
	safety

	proper
	failure

	complicate
	available

	ГН
	Ю-]

	crew
	haul

	grew
	cause

	choose
	short

	through
	forecast
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Exercise 3. Listen to the recording. Repeat in the intervals.
Read and translate text 1. Entitle it
Text 1
Engine failures may be caused by design or manufacture errors, improper engine operation, errors by die crew, ground personnel, air traffic control. Human errors in the cockpit and inadequate actions of the crew and ground personnel (so called human factor ) are the main cause of engine failures.
Foreign objects in engine ducts or midair collisions (aircraft-to- aircraft collision, collision with birds, aircraft-mountain collision, ground collision^ and adverse weather conditions (stormy weather, gusty crosswinds, severe icing on the aircraft skin) also result in engine failures.
Turbulence in clouds causes vibration and unstable engine operation, i.e. engine singe. Heavy and precipitation statics lead to failure of electronic equipment. Overloading results in partial engine thrust The asymmetrical and incomplete thrust reversal is the reason of engine failures. The fuel and oil leakage may cause minor engine failure. Fuel exhaustion leads to engine shutdown. Oil exhaustion is the reason of engine seizure and overheating. Engine failures complicate flight conditions and may lead to an emergency or crash.
Exercise 4. Find English equivalents to die following words and word combinations in text 1.
Зіткнення в повітрі, обледеніння, відмова двигуна, дії екіпажу, експлуатація двигуна, тракт двигуна, складні (несприятливі) умови, наземні служби, конструктивні дефекти, зіткнення з птахами, дії наземних служб, виробничі дефекти, чужорідні предмети.
Exercise 3. Translate into Russian/Ukrainian.
1.
Engine operation, engine failure, engine duct weather conditions, flight conditions, design error, manufacture error, human error, crew actions, ground personnel actions, air traffic control, midair collision.
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Exercise 6; Match die equivalents.
engine failure
crash
midair collision main cause manufacture error human errors in the cockpit emergency
adverse weather conditions design error bird strike
accident
construction error collision with birds bad weather conditions errors of the flight deck’s crew major factor collision in the air improper engine operation production error incident
Exercise 7. Fill die gaps with the prepositions: in, on, from, to, with, by, of.
1. Human errors... the cockpit are the main cause ... engine failures.
2. Foreign objects .. . engine ducts, midair collisions, adverse weather conditions, icing cause engine failures.
3. Engine failures may lead... an emergency or crash.
4. Inadequate actions ... the crew and ground personnel lead . . .
improper engine operation.
ЛА.
5. C-5 crashed during an approach ... the base, on Ms^/1992, as a result... colliding.
6. AN-32 crashed during an approach... Kiev.
7. Airplanes may collide... birds.
8. Engine failures may be caused... design or manufacture errors.
9. Heavy icing ... the tail unit was the major factor . . . TU-134 emergency landing.
10. During an approach . . . landing . . . bad weather the pilot went below minimum altitude.
Exercise 8. Translate die following wc
a) in poor visibility in that direction in the area
[image: image2.png]Q COmnnanons.

b) for taking-off
i el g
for ai maintenance




c) at the beginning of
at each airport
at night
at both ends
d) in spite of the bad weather because of snow along the runway during an approach
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Exercise 9, Complete the sentences using the words given in brackets (vibration, emergency, conditions, failures, operation, errors, crash).
1. Engine failures may be caused by design or manufacture....
2. Adverse weather conditions cause engine....
3. Engine failures complicate flight....
4. Human errors in the cockpit are the main cause of engine....
5. Inadequate actions of the crew and ground personnel lead to improper engine....
6. Engine failures may result in... .
7. Foreign objects in engine ducts lead to... .
Exercise 10. Translate into Russian/Ukrainian.
a) foreseeable failure, sudden failure, initial failure, primary failure, single failure, partial failure, total failure, twin failure, passive failure, premature failure, mechanical failure, critical failure, hazardous failure, complete failure, overstress failure, fatigue failure, flutter failure, structural failure;
b) simulated engine failure, double engine failure, asymmetric engine failure, bearing-related engine failure, power-unit failure;
c) failure due to, under any kind of engine failure, to define a failure, to prevent a failure.
Exercise 11. Make up sentences using these verb combinations.
To result in an emergency, to cause engine failure, to define failures, to prevent failures, to avert collisions, to complicate flight conditions, to avoid collision, to board an airplane.
Exercise 12. Match the pairs cf
a) synonyms: ground, icing, accident, cockpit, cause, fault, speed,
work, velocity, operation, collision, flight deck, security, failure, ice formation, land, reason, strike, crash, safety.
b) antonyms: large, advantage, complicate, reduce, possible, proper,
difficult, impossible, increase, disadvantage, small, easy, simplify, improper.
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Exercise ці/ Translate the verbs and their derivatives. Give other examples of now formation.
a) to act ~ action, to move - motion, to operate - operation, to collide - collision, to complicate - complication, to indicate - indication.
to reduce - reduction, to provide - provision:
b) to move ~ movement to equip - equipment to develop - development:
c) to assist - assistance, to depend - dependence, to differ - difference:
d) to operate - operator, to instruct - instructor, to design - designer, to lead - leader.
Exercise 14. Match all possible attributes and die nouns.
failure
error
operation
cause
collision
condition
action
main, engine, design, manufacture,
human, midair, weather, flight
production, crew, mechanical,
structural, sudden, critical,
automatic, landing, instrumental, vibration,
relative, external
Exercise 15. Match objects and die verbs.
to cause to avert to complicate
failure, collision, condition, emergency, crash, hazard, vibration, malfunction, incident, icing, error, accident, operation
to result in to reduce to define to prevent
Exercise 16. Find verbs in Simple Present Tense in text 1.
Exercised^)Put the verbs in brackets in the correct tense form.
1. Engine failure (to complicate) flight conditions.
2. Difficult weather conditions (to cause) engine failures.
3. Inadequate actions of the crew and ground personnel (to result) in improper engine operation.
4. Engine failure may (to result) in emergency or crash.
5. Human errors in the cockpit (to be) the cause of engine failures.
6. Engine failure may (to be caused) by design or manufacture errors.
7. Foreign objects in engine ducts (to lead) to vibration and fairing breaking.
8. Wing edges and tail unit icing (to result) in engine failures.
Exercise ^Answer the questions.
1. Do engine failures complicate flight conditions? How?
2. What may engine failures be caused by?
3. What may engine failures result in?
4. Do adverse weather conditions cause engine failures? Which?
5. What does “midair collision” mean?
6. Are human errors in the cockpit die main cause of engine failures?
Why? ;
.
1. Exercise $ 9. Translate die sentences Put 2 questions to each sentence.
2. В 1993 p. в СНД сталося 45 авіакатастроф.
3. 9% авіапригод сталося за вини розробників та виробників, а 4% - результат неправильних дій персоналу управління повітряним рухом.
4. Хибні дії наземного персоналу в 1993 р. завдали 9% авіапригод.
5. Хибні дії екіпажів минулого року спричинили 79% авіапригод у
СНД.
Exercise %Of Play the role of an interpreter.
- Які основні причини
авіапригод?
■ А відмова двигуна може
призвести до І
- Що спричиняє відмови двигунів?
· - Яким чином погодні умови впливають на роботу двигуна? '
· As far as I know human errors are the
main cause of air crashes.
-Yes, certainly. Engine failures
complicate flight conditions
considerably.
· Engine failures may be caused by
design or manufacture errors, midair
collision, errors of the crew, ground
personnel, air traffic control as well as
adverse weather conditions.
· Wing edges and tail unit icing as well
as strong crosswinds may result in
engine failures.
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- Що відбувається, якщо в
- Foreign objects in engine ducts lead
тракт двигуна потрап-
to vibration and fairing breaking,
ляють чужорідні пред​мети?
Exercise dy Translate into Russian/Ukrainian.
1. Stormyweather and gusty crosswinds appeared to be a major factor in Douglas DC-10 crash at Faro, Portugal, on December 21,1992.
2. Boeing 727-200 crashed during an approach to Tripoli International airport, Libya, on December 22,1993, as a result of colliding.
3. Inadequate actions of the crew and ground personnel might be a major factor in TU-134 crash at Ivanovo, Russia, on June 24,1992.
4. Yak-40 crashed during an approach to Khorog (Tadjikistan) on August 1,1993. It was caused by overloading.
5. Heavy icing of the wing leading edge resulted in TU-134 emergency landing at Kiev, Ukraine, on December 10,1993.
6. AN-32 crashed during an approach to Kiev, Ukraine, on April 5, 1992 due to errors of the flight deck’s crew.
Exercise 22. Read and reproduce in Russian/Ukrainian.
1. On approach to landing the crew of a three-engine airliner noticed a defective landing gear warning. While all the members of the cockpit crew were busy attending to die problem, the unmomtored plane flew on autopilot into the swamps of Florida killing one hundred people.
2. A flight engineer inadvertently cut off the flow of fuel to all the engines but then managed to restart them. He was worried about his critically ill wife and was totally absent mentally at the time of the incident
3. The captain of a regional aircraft was known to be a difficult manager. He paid no attention to his staff. During an approach to landing in bad weather he went below minimum altitude. Out of fear for his position the copilot did not intervene. The aircraft was destroyed when it crashed into a wood. The flight captain lost his life.
Exercise 23. Change the sentences from exercise 22 using expressions:
appear to be a major factor of, result in, as a result of, cause, be caused
by, due to, lead to.
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Exercise 24. Translate text 2 and entitle it
Text 2
Before take off the crew of a short-haul flight received instructions to proceed to flight level Ї70. During the climb at a speed of 270 knots, air traffic control instructed the crew “go to 300”. The crew understood this to mean the altitude and a corresponding message back to ground control was not corrected. Only when the aircraft appeared on radar at an altitude of more than flight level 180, was misunderstanding discovered. Air traffic control |iad not meant altitude but speed when it said “300”. The incident .was passed on to all interested bodies and has assisted other crews and air controllers in recalling die importance of correct radio procedure.
Exercise 25. Put 3 key questions to text 2.
Exercise 26. Translate and entitle text 3.
Text3
More traffic will bring more accident It is estimated that civil aviation will expand by up to 10% per year and that the number of airliners will double within 10 years.
In order to maintain flight safety additional efforts are needed to reduce the growing hazards of midair collisions. Techniques whichhave proven successful must be continually emphasized and impfo'ved as technology permits. In addition, new safety technology musrbe applied as it is developed.
. ..
"“Changes in the way the world air transport jndustry operates has prompted the European Joint Aviation Authorities (JAA) to commission a study to see whether human factors affect cockpit safety.
Factors such as the growth of global airline alliances and the introduction of common licensing standards for all European pilots increases the likelihood that more crews will comprise pilots whose mother tongues and cultures differ, says the JAA
Tt says: “There is no suggestion that any problems are insuperable, nor arc they seen as a reason to look unfavourably on these developments in the civil aviation industry. However, the JAA, through the UK Civil
11
„ Aviation Authority, has commissioned a research project to investigate the nature and extent of thepotential safety issues”.
, _
Other factors that. may have cockpit safety repercussions are increased competition, the-continuing growth in demand for air transport leading to possible pilot shortages and congested skies, and the introduction of "new concepts in air transport provision such as ‘no frills’ airlihes and virtual airlines”, says the JAA
The research will be done by e UK-based consortium headed by Icon Consulting, working with industrial specialist Human Reliability Associates and die International Air Transport Association.
Exercise 27. Give your opinion on “ Causes of Engine Failures " using these expressions:
The point is (that)..., the trouble is (that) ...; I think ..., I should say ...,
I would say, I wonder..., You mean..., It is beyond comparison... .
Exercise 28. Write out all the terms referring to the topic "Causes of Engine Failures”.
Exercise 29. Make up the plan of the topic "Causes of Engine Failures”.
Exercise 30. Make a report on “Causes cf Engine Failures".
Exercise 31. Make sure you know these words.
accident
^adverse
air incident
air traffic control
aircraft-mountain collision
bird strike
· катастрофа, аварія; розбиватись,
зазнати аварії
· несприятливий
· авіапригода
· управління повітряним рухом
· зіткнення літака з горою
· зіткнення з птахом
cause
cockpit (flight deck)
complicate
condition
· причина; спричиняти
· кабіна льотного екіпажу
· ускладнювати
· умова, стан; обумовлювати
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	crash
	- катастрофа, аварія; розбиватись, зазнати аварії

	define
	- визначати, встановлювати

	detect
	- виявляти, знаходити

	emergency
	- аварійна обстановка

	engine duct
	-тракт двигуна

	engine surge
	- помпаж двигуна

	error
	- помилка

	failure
	- відмова, вихід з ладу

	fuel exhaustion
	- витрата палива

	ground personnel
	- наземний персонал

	heavy statics human factor
	· сильні атмосферні перешкоди
· людський фактор

	icing
	- обледеніння

	improper engine operation
	- неправильна, хибна експлуатація двигуна

	malfunction
	- несправність, відмова

	manufacture
	- виробляти

	manufacturer
	-виробник

	midair collision
	- зіткнення (ЛА) в повітрі

	oil leakage
	- теча (витікання) мастила

	overload
	- перенввантаження

	partial engine thrust
	- неповна тяга двигуна

	precipitation statics
	- атмосферні перешкоди, .що створюються опадами

	prevent
	- запобігати ’ . г призводити до тогось, закінчуваті

	result in
	

	seizure
	- заклимовдння ...

	thrust reversal
	-реверс тяги

	trouble
	- несправність, відмова, аварія, поломка


У
г
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UNIT II. ENGINE FAILURE WARNING SYSTEM
Exercise 1. Learn the names ofengine failure warning indicators.
I v
Maximum vibration limit warning indicator - аварійний сигналізатор максимально допустимого рівня вібрації; v low oil presugjre warning indicator - аварійний сигналізатор мінімального тиску в мастилі; ‘
low oil wamihg indicator - сшналізатор мінімального залишку маслила; -
emergency oil remaining warning indicator - сигналізатор аварійною залишку мастила,
chips-m-oil warning indicator - аварійний сигналізатор появи металевої стружки в мастилі;
oil overheating warning indicator - аварійній сигналізатор перегріву у внутрішніх мастильних порожнинах;
emergency gas temperature warning indicator - аварійний сигналізатор небезпечної температури газу;
low fuel pressure warning indicator - аварійний сигналізатор мінімального тиску палива;
engine overheat warning indicator - аварійний сигналізатор перегріву двигуна;
fire warning indicator - аварійний сигналізатор пожежі усередині двигуна.
Exercise 2. Listen to the recording and repeat
	[O:]
	[e]
	Ш
	[b]


	call
	defect
	chip
	heat

	flaw
	detect
	give
	leak

	board
	prevent
	equip
	lead

	small
	develop
	limit
	these

	floor
	protect
	finish
	field

	warning
	connect
	incident
	receive
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Exercise 3. Listen to the recording. Repeat in the intervals. Read and translate text 1.
Text 1. Engine Failure Warning Indicators
Engine flaws and defects are detected with the aid of warning devices installed on board an aircraft. Warning devices give all necessary information to the crew in flight. The crew take measures required to prevent destruction of the engine. There are following engine failure warning indicators, maximum vibration limit warning indicator; low oil pressure warning indicator; low oil level warning indicator, emergency oil remaining warning indicator; chips-in-oil warning indicator; oil overheating warning indicator; emergency gas temperature warning indicator, low fuel pressure warning indicator, engine overheat warning
· destruction of the engine
· emergency gas temperature
· low fuel pressure
· chip-in-oil
· engine overheat warning
indicator
· low oil level warning
indicator
· fire warning indicator
Exercise 5. Translate the verbs and their derivatives.
To detect - detection, to limit - limitation, to destruct - destruction,
to prevent - prevention, to install - installation, to indicate - indication,
to require - requirement, to warn - warning, to heat - heating,
to overheat - overheating, to infortp - information, to collide - collision,
to press - pressure.
indicator, fire warning indicator.
· Exercise 4. Match die equivalents.
· сигналізатор пожежі усередині двигуна
· сигналізатор мінімального залишку масла
· аварійний сигналізатор перегріву двигуна
· зруйнування двигуна
· небезпечна температура газу
· мінімальний тиск палива
· металева стружка в мастилі
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Exercise#. Find synonyms of the following words in text 1.
Fault, break-up, malfunction, help, mount, lubricant, warning light.
Exercise 7. Divide into groups according to the peats of speech: information, indicator, limited, overheating, device, vibration, without, installed, remaining, equipment, preventive, destruction, warning, prevention, human, during, low, necessary, required.
Exercise 8. Translate.
Model: control - керування, керувати Heat, aid, board, measure, limit, plan, space, need, oil, cost, face, design, / cause, ground, result, use, call.
ExerciseФ. Complete die sentences using die words given in brackets. Translate the sentences.
(engine failures, warning devices, flight deck, crew, engine)
1. Engine flaws and detects are detected with the aid of... .
2. Warning devices are installed in... .
3. Warning devices give all necessary information to... .
4. The crew take measures required to prevent destruction of ... .
5. Engine warning indicators indicate... .
Exercise 10. Answer the questions.
1. What is used to detect engine defects?
2. What devices are engine flaws and defects detected by?
,
3. What information do warhing devices give to the crew?
4. Who takes measures to prevent destruction of the engine in flight?
5. What measures must the crew take in case of engine Mure?
6. What warning indicators are installed on board an aircraft?
7. Where are warning devices installed?
Exercise 11. Put questions to die underlined words 1- Engine defects are detected with the aid of warning devices.
2. Warning devices give all necessary information to the crew in flight.
3. Warning devices arc installed on board an aircraft
4. The crew take measures required to prevent destruction of the engine
S. Engine Mure warning indicators detect engine defects
d
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Exercise, 12. Match the terms to the definitions.
Model: a device indicating (that there is ) fire inthe engine -
1. A device indicating that the pressure in the сії system is below die’ predetermined level-... .
2. A device indicating that engine overheating takes place -... .
3. A device indicating that the pressure in the fuel system is below the predetermined level that is dangerous for engine operation -....
4. A device indicating that the amount of oil in the oil system is below the predetermined level-... .
5. A device indicating that there are chips in the oil system -... .
6. A device indicating that the vibration of the engine casing is above the predetermined level -... .
Exercise 13. Translate.
Fire warning indicator, engine defect, drips-in-oil warning indicator, oil overheating, emergency oil remaining, engine flaw, low fuel pressure.
Exercise 14. Give definitions ofthe following terms.
Fire warning indicator, low oil pressure warning indicator, engine overheat warning indicator, low fuel pressure warning indicator, low oil level warning indicator, chips-in-oil warning indicator, maximum vibration limit warning indicator.
Exercise 15. Name engine failure warning indicators.
Exercise 16. Make up key questions on text 1.
Exercise 17. Listen to file recording, read and learn.
detaching
bearing
jamming
^breakdown
leakage
oil jet
clogging
· обрив, від’єднання, зйом, від стиковка
· опора, підшипник, несучаплощита”™
· заклинювання, заїдання
· поломка, несправність, вихід з ладу
· теча, втік
· мастильна форсунка
· засмічення, забиття
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response
sealing oil copier labyrinth packing coking shutdown to shut down reduction valve
· спрацювання» чутливість» зворотний
сигнал '
· ущільнення, герметизація
· маслорадїатор
· лабіринте ущільнення
· коксування, нагароугворення
· зупинка (двигуна), вимкнення
· вимикати, зупиняти (двигун)
· редукційний кгіапан
Exercise 18. Listen to the recording and repeat.
	f A }
	[ae]
	[I 1
	[r]
	fei]

	cut
	gas
	mid
	seat
	case

	pump
	damage
	disk
	seal
	brake

	shut
	traffic
	chip
	lead
	blade

	bucket
	jamming
	spill
	leakage
	chamber

	trouble
	accident
	increase(n)
	increase(v)
	failure


Exercise 19. Listen to die recording. Repeat in the intervals. Read and translate text 2. t
,
Text 2. Warning indicators response
Mechanical deformation or damage of gas turbine engine rotating parts leads as a rule to increasing vibration of the engine casing. The maximum vibration limit warning indicatorJs on in case of:
,
· compressor, turbine or nozzle diaphragm blades detaching;
· turbine disk damage;
· compressor rotor jamming;
· accessory drive assembly breakdown.
Troubles in oil system operation may cause the engine shaft bearing damage with consequent oil leakage and сщ jets clogging.
The following troubles result in the “low oil pressure warning indicator” response:
· loss of sealing in oil lines,*
· pipelines damage;
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· loss of sealing inofr cooler, -
· internal engine damage;
· reduction valve failure;
’
· bearings damage.
The low oil level warning indicator is onin case of the following troubles'.
· oil pump drive breakdown;
· turbine bearing damage;
· labyrinth packing def ect.
The chips-in-oil warning indicator is illuminated when there is:
· bearing seat damage; л
*
· transmission internal damage;
· rotor bteakdown;
,
· accessory drive shaft damage;
· oil coking;
«-
Engine overheat and fire warning indicators are illuminated in case of:
· engine rotor bearing damage;
· labyrinth packing breakdown;
· engine drive damage;
· fuel or oil system failure;
· compressor blades and turbine buckets damage, turbine disks breakdown;
· combustion chamber components breakdown.
To prevent the engine from further destruction it should be immediately shut down in the event of any warning indicator illuminating.
Exercise 20. Match the equivalents.
a) defect
breakdown
sealing
seal
malfunction
trouble
b) to switch on * to activate
break-up
flaw
to illuminate to light up
to start up to be on to actuate to turn on
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Exercise 21. Translate the universal words. Mind their pronunciation. Deformation, rotation, maximum, vibration, limit, component, indicator, compressor, diaphragm, assembly, operation, labyrinth, transmission, rotor, construction, functional, system, element, process, phase, activities.
Exercise 22. Find derivatives erf these words in texts 1,2.
Operate, proper, adequate, collide, warn, vibrate, coke, pack, lose, seal, respond, remain, heat, form, rotate, increase, case, detach, break, clog.
0
Exercise 2$i Find English equivalents of the following words and word 4 ч combinations in texts 1,2.
Руйнування двигуна, макимально допустимий рівень вібрації, аварійний задишок мастила, небезпечна температура газу, мінімальний тиск палива, обрив лопатки, поява металевої стружки в мастилі, руйнування диска турбіни, заклияовання ротора компресора, витік мастила, засмічення форсунок, порушення герметичності в магістралях системи мащення несправність ущільнень, руйнування підшипника, коксування мастила, руйнування привода двигуна, вимкнення двигуна, пожежа в двигуні.
Exercise 24. Give Ukrainian equivalents.
Engine overheat, mechanical deformation, engide casing, fire indication, loss of sealing, oil lines, reduction valve failure, bearing damage, labyrinth peeking d&fect, fire warning, engine drive damage, fuel system failure, turbine disks breakdown.
і
Exercise 25. Translate using a dictionary.
Pipe breakdown, engine destruction, autopilot ^perfection, drive shaft damage, tank rapture, engine stopping, surface crack, pressurization problem, fuel exhaustion, fuel spill, engine disintegration, engine tearway, oil leakage, compressor < stall, asymmetrical thrust reversal, oil starvation, oil exhaustion, engine surge.
Exercise 26. Match all possible attributes (b) to the nouns (a).
a) defect, failure, device, deformation, damage, cooler, overheat, breakdown, indicator,
b) engine, oil, bearing, mechanical, warning, rotor, system, packing
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Exercise 27. Make up sentences using the verb combinations.
To be equipped with, to depend on. to be designed for, to serve for, to lead to, to be caused by, to result in, to prevent from.
Exercise 28. Compkte ihe sentences.
1. Mechanical deformation or damage of gas turbine engine rotating parts leads as a rule to... .
2. Troubles in oil system operation may cause... .
3. Engine overheat warning indicator is illuminated in case of... .
4. The maximum vibration limit warning indicator is on in the event of... ■
5. To prevent,the engine from further destruction it should be... .
Exercuse 29. Play the roU cf an interpreter.
· Як виявити відмови двигунів?
· 6 якому випадку необхідне вимкнення двигуна в польоті?
· Що може спричинити підсилення вібрації корпусу двигуна?
· Чим небезпечні дефекти в системі мащення двигуна?
· При яких дефектах спрацьовує сигналізатор “Мінімальний тиск мастила”?
· Мабуть, найнебезпечнішою є пожежа в двигуні?
· Engine failures are detected with the aid of warning devices.
· In the event of any warning indicator illuminating the engine should be immedietelly shut down to prevent it from further destruction.
· As a role, increasing vibration of the engine casing results from mechanical deformation or damage of gas turbine engine rotating parts.
· Troubles in oil system operation may lead to engine shaft bearing damage and oil jets clogging
· The loss of sealing in oil lines and pipelines damage result in the “low oil pressure warning indicator” response.
· Exactly. When the engine is on fire^this may even lead to engine detaching
V
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Exercise 30. Change into Present Indefinite Passive.
Model: Engine failures complicate flight conditions . -
Flight conditions are complicated by engine failures.
1. They carry out visual examination of fire detectors.
2. We may detect engine defects with the aid of engine failure warning indicators.
3. This device indicates the vibration of the engine casing
4. Human errors in the cockpit cause engine failures.
5. Foreign objects in engine ducts may cause vibration and fairing breakdown.
6. The rfight engineer must test the chips-in-oil warning indicator.
7. The crew must take measures to prevent engine destruction.
Exercise 31.. Change into Past and Future Indefinite Passive.
Model: Engine defects are detected with the aid of warning devices.
Engine defects were detected with the aid of warning devices.
Engine defects will be detected with the aid of warning devices.
1. Engine failure warning indicators are installed on board an aircraft.
2. Engine overheat and fire warning indicators are illuminated in case of fuel or oil system failure.
3. The left engit$ is cut off.
л
4. The fire is extir^uished.
5. Visual inspection of the fire-extinguishing equipment is carried oik each month.
6. The cause of oil coking is investigated.
7. This device is used for indicating pressure in the oil system.
8. Flight conditions are complicated by engine failures.
Exercise 32. Use verbs in an appropriate form.
1. Engine defects (to detect) with the aid of warning devices.
2. Engine failure warning indicators (to install) on board an aircraft.
3. The engine overheat warning indicator (to illuminate) in case of die engine rotor bearing damage.
4. The pipelinfes damage (to result) in the “low oil pressure warning indicator” response.
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5. The fire warning indicator (to ilhiirynate) in case of engine drive damage.
Exercise 33. Answer the^uestions.
1. What does mechanical deformation or damage of gas turbine engine rotating parts lead to?
2. What does oil leakage or oil jets clogging result in?
3. What causes engine overheat and fuje warning indicators illumiiiating?
4. What indicator is on in case of oil coking?
5. What may lead to engine shaft bearing damage?
6.  What may compressor rotor jamming be caused by?
>
Exercise 34. Learn the phraseology of inflight abnormal circumstances.
L Inflight fire
The left engine is on fire.
Engine 2 is burning.
The fire warning light is oa
We suspect fire in the forward cargo compartment.
There is smoke of unknown origin in the cockpit.
2. Aircraft system failures We have the pressurization problem.
We are unable to extend the flaps. \
We are finable to have the flaps up> *
There is fuel exhaustion.
There is fuel spiU on the starboard side.
The speed indicator is out of order.
Hot air from the engines is getting inside the passenger compartment.
It may be indication failure.
3. Engine failures
Engine 3 failed at take off.
The left engine is cut off.
1'he engine disintegration took place.
The engine detaching is possible.
Engine 2 is out due to oil leak.
A bird struck the left engine.
This engine has oil exhaustion.
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There is the asymmetrical and incomplete thrust reversal.
This damage is due to some foreign object.
We have the compresaor stall of the left engine.
There is an unwanted thrust reversal in the left engine.
There is severe icing.
There is turbulence in clouds.
We are troubled by statics.
' ■ -
Exercise 35. Translate into English
1. З руйнуванням елементів газотурбінного двигуна, які обертаються, збільшується рівень вібрації корпусу двигуна.
2. Порушення роботи системи мащення призводить до руйнування опор двигуна, течі мастила та засмічення форсунок.
3. Для того, щоб відвернути подальше руйнування двигуна, якщо спрацював один ізаварійних сигналізаторів, необхідно виконати вимкнення двигуна.
4. У випадку руйнування опор ротора двигуна спрацьовує сигналізація “Пожежа усередині двигуна”.
5. Порушення в роботі системи мащення можуть призвести до руйнування турбопроводу та підшипників.
6. Двигун слід вимкнути і у випадку теча мастила.
7. Через пожежу в двигуні можливий його обрив.
8. Витік палива в лівому двигуні.
9. Для виявлення відмов двигунів на борту є аварійна сигналізація.
10. Аварійні сигналізатори, встановлені нв борту літака, видають інформацію екіпажу. Л *
11. Екіпаж вживає заходів* щоб відвернути руйнування двигуна. Exercise 36. Make up key questions on text 2.
Exercise 37. Translate text 3 and entitle it
Text3
Shutdown occurs either manually by moving the auxiliary power unit (APU) switch to “off”, or automatically in the event of overheat, low oil pressure, high oil temperature or APU fire warning. The low oil pressure warning provides indication of unsafe oil pressure during engine operation.
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A “fault light” for each revcrscr is located in the engine module on the overheat panel. When this fault light is illuminated, the Master Caution is triggered after 15 seconds to indicate that a subsequent failure in the reverser system may cause uncommanded reverser motion.
Exercise 38 Write out cdl the new termfrifn texfo3.
Exercise 39. Make up the plan of text 3.
'
Exercise 40. Speak on:
1. Engine Failure Warning Indicators. 2. Warning Indicators Response. 3. Engine Shutdown.
Exercise 41. Make sure you know these words.
bearing
breakdown
chip
clogging
· coking
· опоре, підшипник, несуча площина
· поломка, несправність, вихід із ладу
· стружка
· засмічення, забиття
· коксування, нагароутворення
destruction detaching engine casing engine drive engine rotor bearing flaw
jamming labyrinth packing leakage oil cooler oil jet overheating reduction valve response sealing
-руйнування
· обрив, від’єднання, відстиковка
· кожух двигуна
· привід двигуна
· опора ротора двигуна
· дефект, тріщина
-заклинювання, заїдання
· лабіринте ущільнення
· теча, витік
· маслорадіатор
· мастильна форсунка
· перегрів
· редукційний клапан
· спрацювання, чутливість
· ущільнення, герметизація
shaft
shutdown
shutdown
· вал
· вимикати, зупиняти (двигун)
· зупинка (двигуна), вимкнення
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ШІТ III. FLIGHT SAFETY
Exercise 1. Listen to the recording, read and learn.
flight safety
meet the demands
reliability
navigational) aid
pilot’s skill
· безпека польотів
· відповідати вимогам -надійність
· навігаційний засіб
· кваліфікація пілота
elimination consumption on-condition maintenance
record record hand over process process
· усунення
· витрата, споживання
· технічне обслуговування за станом
-запис
· записувати, реєструвати
· передавати, вручати
· процес
· обробляти (дані)
Exercise 2. Listen to the recording and repeat
	fe]
	[эв]
	[ou]
	[Є1]

	get
	gas
	go
	aim

	level
	fan
	low
	aid

	engine
	hand
	over
	case

	expert
	crack
	know
	stay

	record
	valve
	flow
	fail

	central
	carry
	home
	great

	telephony
	package
	stroke
	change

	temperature
	tankage
	process
	safety


Exercise 3. Listen and repeat in the intervals. Read and translate text l.Entide it
Text 1
One of the major requirements for any flight is flight safety. The efforts of aircraft designers, engineers, aviation experts, the personnel of all facilities at the airport are aimed at meeting the demands of flight safety. It depends also on the reliability of aircraft systems, ground and air navigational aids, pilots’ and flight engineers’ skill, efficiency of radio
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telephony communication and so on. Nowadays the motto is safety, increased reliability, reduced maintenance and operational cost- effectiveness, that’s a great improvement in systems reliability and a centralized maintenance system that should considerably reduce the number of unnecessary component changes.
As far as engines are concerned this means elimination of breakdowns in flight, avoiding excessive fuel consumption due to improper operation and as low maintenance costs as possible.
The “on-condition maintenance” concept consists essentially of recording ail the main engine parameters such as pressure ratio, exhaust gas temperature, turbine operation, fuel flow, vibration during each flight. The data of engine operations are recorded with an onboard computer. The computerized system produces a cassette carrying in recording of all the engine parameters which can be handed over on the aircraft’s return to its home airport to provide direct processing in the central computer.
Exercised Translate the verb-пот pairs.
To communicate - communication, to vibrate - vibration, to operate - operation, to eliminate - elimination, to reduce - reduction, to consider - consideration, to provide ~ provision, to consume - consumption, to rely - reliability, to press - pressure, to compute - computer, to depend - dependence, to maintain - maintenance, to perform - performance, to require; - requirement, to effect - effectiveness.
Exercise 5. Match the English-Ukraiman equivalents.
centralized maintenance system navigational aids flight engineer’s skill reliability of aircraft systems data processing excessive fuel consumption on-condition maintenance radio telephony communication meet the demands flight safety increased reliability
безпека польотів відповідати вимогам радіо телефонний зв’язок технічне обслуговування за станом надмірне споживання пального обробка даних надійність систем літака кваліфікація бортінженера навігаційні засоби підвищена надійність централізована система технічного обслуговування
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Exercise 6. Match synonyms.
demand
security
breakdown
consumer
effectiveness
reliability
durability
user
safety
requirement
damage
efficiency
Exercise 7. Determine the parts cf speech and translate.
Requirement, designer, personnel, recorded, meeting, safety, navigational, reduced, increased, effectiveness, centralized, considerably, unnecessary, essentially, vibration, improvement, recording, processing, central, avoid, maintenance, onboard.
Exercise 8. Translate die words used both as noms and verbs
Aim, change, shutdown, cost, record, hand, return, process, damage,
design, demand, ground, aid, pilot, number, mean, fuel, condition, flow.
Exercise 9. Write out nouns ending in “tion”, “er", "merit", "ty“ fromtextl.
Exercise 10. Write ad international words from text 1. Translate diem.
Exercise 11. Find verbs in Passive Voice in text 1. Translate these sentences.
Exercise 12. Match objects to die verbs and translate die word combinations.
to perform to present to meet to record to check to lower to eliminate to improve
maintenance
information
demands
main engine parameters
the fuel level
maintenance costs
breakdown
reliability
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to provide to avoid
data processing
excessive consumption
Exercise 13. Find in text 1 English equivalents of die following words ’ and word combinations.
Надійність, технічне обслуговування за станом, відповідати вимогам, усунення дефектів у польоті, уникали надмірної виграти пального, реєструвати основні параметри двигуна, централізована система технічного обслуговування, поліпшувати надійність систем, наземні навігаційні засоби, безпека польотів.
Exercise 14. Translate into Ukrainian.
Aviation experts, aircraft system reliability, flight engineer, radio​telephony communication, reduced maintenance and operational cost, centralized maintenance system, excessive consumption, engine parameters, pressure ratio, turbine operation, fuel flow, onboard computer.
Exercise 15. Write out 15 noun + noun combinations from text 1.
Exercise 16. Complete he sentences and translate hem.
1. One of the major requirements for any flight is

2. The efforts of aircraft designers, engineers, aviation expats, the
personnel of all facilities at the airport are aimed at meeting the demands of

3. Nowadays the motto is safety, increased reliability... .
4. The “on-condition maintenance” concept consists essentially of recording all the main engine parameters such as ... .
5. The engine operation data are recorded with an onboard... .
6. The computerized system produces a cassette carrying in recording of ... .
Exercise 17. Answer he questions.
1. What is one of the major requirements fen any flight?
2. Whose efforts are aimed at meeting the demands of flight safety?
3. What does the flight safety depend оті?
4. What is meant by aircraft effectiveness?
5. What are the main engine parameters?
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6. Where arc the engine operation data recorded?
7. How are the engine operation data recorded?
8. What does the computerized system produce?
Exercise 18. Act as an interpreter. 1. Від чого залежить безпека польотів?
2. Що означає термін “технічне
обслуговування за станом”?
3. Де реєструються дані про роботу двигуна?
4. Що входить до поняття “ефективність”?
5. Які переваги має
централізована система технічного обслуговування?
· Flight safety depends on the
reliability of aircraft systems,
ground and air navigational aids,
pilots’ and flight engineers’ skill,
efficiency of radio telephony
communication and so an.
· The “on-condition maintenance
concept” consists of recording
all the main engine parameters
such as pressure ratio, exhaust
gas temperature, turbine
operation, fuel flow, vibration
during each flight.
· The data of engine operation
are recorded with an onboard
computer.
· Nowadays by effectiveness is
meant the improvement in
systems reliability, reduced fuel
consumption, lower
maintenance costs.
· One of the advantages is
reduced number of unnecessary
component changes.
Exercise 19. Give your opinion on “Flight Safely" using the expressions: To my mind...
To begin with ...
In my opinion...
I wonder...
As far as I understand ...
I would say ...
As far as ... is concerned...
Surely ...
It goes without saying...
The trouble is that...
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Exercise 20. Translate text 2 and entitle it
Text 2
The centralized computer will present its information “in clear” on its own display unit and will show the procedure for removing the part, > thus reducing the down time.
It is possible to establish an air-to-ground link allowing the on​board maintenance computer to transmit data to a computerized ground- based maintenance system so that the work to be done can be prepared even before the aircraft lands.
Exercise 21. Put 3 key questions to text 2.
Exercise 22. Make up the plan of texts 1,2.
Exercise 23. Speak on:
1. Flight Safety.
2. Computerized Maintenance System.
Exercise 24. Form Present Participle of the verbs and translate them. Model: to operate - operating
працювати - працюючий
To produce, to fly, to improve, to avoid, to check, to remove, to reduce, to establish, to allow, to transmit, to prepare, to increase, to consume, to form, to process, to cany, to require, to consist, to record, to flow.
Exercise 25. Translate “Present Participle + Noun” combinations.
Model: flying airplane - літак, що летить Carrying plane, lifting force, producing power, passing fuel, landing aircraft, flowing oil, operating equipment, recording device, warning indicator, transmitting apparatus.
Exercise 26. Write out sentences with Present Participle from tads 1,2, name theirfunctions and translate.
Model: The flying airplane is Boeing-737.
Літак, шо летить - Боінг-737.
, (Participle I as an attribute)
зі
They are living by Boeing-737.
Вони летить літаком Боінг-737
(Apart of the predicate in Present Continuous)
The passengers flying bv Boieng-737 are US businessmen. Пасажири, які деталь літаком Боінг-737. це американські бізнесмени.
(Attributive Participial construction)
Exercise 27. Paraphrase the following sentences and translate.
Model: The little girl is reading. - Маленька дівчинка чигає.
The reading girl is little. -Дівчинка, що читає -маленька
1. The tell teacher is speaking. 2. The large engine is operating- 3. The turbo-fan engine is starting. 4. The hot water is running. S. The onboard computer is recording
Exercise 28. Replace the attributive clauses by Participial constructions. Model: The device which provides indication of oil pressure is new. - The device providing indication of oil pressure is new.
1. The onboard computer which records the engine operation data is of great importance.
2. The centralized computer which presents information on its own display is widely used.
3. This device which indicates die vibration of the engine casing is of a new design.
4. Warning devices which give all necessary information to die crew in flight are located in the cockpit.
5. The troubles which result in the “low oil pressure warning indicator” response are dangerous
Exercise 29. Complete each sentence using Participial construction. Translate them.
Model: We discuss the problem (to deal with flight safety).
We discuss die problem dealing with flight safety.
1. The engineer installed the device (to determine the quantity of fuel).
2. The teacher explains material (to have a great significance for further investigation of the problem).
3. The computerized system produces a cassette (to record engine parameters).
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4. They used the fire detectors (to consist of some elements).
5. We deal with indicators (to control pressure).
Exercise 30. Form Past Participle afihe fallowing verbs and trxmslate.
Model: to check - checked, перевіряти - перевірений To test, to equip, to increase, to correct, to record, to reduce, to maintain, to drain, to install, to centralize, to detect, to indicate.
Exercise 31. Write out sentences with Past Participle from texts 1,2, determine their functions and translate.
Model: The translated text is not difficult (Past Participle as an attribute)
The text is translated bv the students.
(A part of the predicate in Present Indefinite Passive)
The text
flre students is not difficult
(Participial construction)
Exercise 32. Replace die attributive clauses by Participial constructions. Model: Warning devices which are installed on board an aircraft reive all necessary information to the crew in flight - Warning devices installed on board an aircraft give all necessary information to die crew in flight
1. The airplane which is operated on the grass strip is small.
2. The data which were submitted for consideration were of great importance.
3. The chips which were detected in the oil system caused oil coking.
4. The fire which was detected in APU caused engine drive damage.
5. The fuel which is used for jet engines must be clean.
Exercise 33. Translate in the way shown.
Model:
The device used is a fire-detector. - Пристрій, шо
використовується - датчик пожежі.
1. The control system used is reliable.
2. The method employed is progressive.
3. The article mentioned is very interesting.
4. The warning device used is an engine failure warning indicator.
5. The defects detected are hazardous.
6. The experts concerned are informed.
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Exercise 34. Make sure you know these words.
aim at
air navigation computer
avoid
concept
concern
consumption
costs
display unit effort
elimination flight computer flight safety hand over meet the demands motto
navigation(al) aid onboard
· on-condition maintenance
· цілитись, прагнути
· аеронавігаційний обчислювач,
комп'ютер
· уникати
· поняття, ідея, концепція
· мати відношення, стосуватися
· втрата, споживання
· втрати
· блок індикації
· зусилля, спроба
· усунення
· бортовий обчислювач
· безпека польотів
· передавати, вручати
· відповідати вимогам
· дивіз, гасло
· навігаційний засіб
· бортовий
· технічне обслуговування за
станом
parameter pilot's skill pressure ratio
process
record
reliability
transmit
television radar navigation
· параметр
· кваліфікація пілота
· ступінь стиску
· процес; обробляти дані
· запис; записувати, реєструвати
· надійність
· передавати (по радіозв’язку)
· телерадісшокаційна
аеронавігація
UNIT IV. FLIGHT ENGINEER’S ACTIVITY
Exercise 1. Listen to Ле recanting, read and learn. cany out
- викопувати
complete
- закінчувати, завершувати
completion
- завершення, закінчення
mission
- місія, завдання
assign
- призначати, назначати
co-pilot
- другий пілот
navigator
- штурман
course
- курс, напрямок
skilled
environment
feedtank
consumption
pressurized
airborne
serviceability
кваліфікований, майстерний
оточуюче середовище
витратний бак
споживання; витрата
герметизований
бортовий; авіаційний, що
знаходиться в повітрі
експлуатаційна придатність
Exercise 2. Listen to the recording . Repeat in die intervals. Read and translate tact 1.
Text 1. Flight Engineer as a Crew Member
Flight crew is a term referred to a total number of people on board an aircraft who carry out work connected with flying the aircraft or successful completion of the mission assigned to the aircraft.
The crew depend on 3 main factors: 1) the type of the aircraft; 2) the available space in the aircraft; 3) the purpose of the mission.
Aircraft may be operated by the crew of four; pilot (a person who flies the airplane), co-pilot (an assistant pilot), navigator (one who directs and controls the course of a ship or aircraft) and flight engineer (a person skilled in flight engineering).
The flight engineer assists pilots in Ate mechanical operation of the aircraft He is responsible for performance of engines and systems during
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preflight, flight and post-flight operations. He is responsible for the proper functioning of the environmental control system as well.
The flight engineer determines the actual fuel load, total weight and centre of gravity. Fuel conservation is his responsibility too. He should inform die crew about fuel quantity in a feed tank, the operation of booster and fuel transfer pumps.
Special attention must he given to the engine control panels, aircraft systems operation, landing gear retraction.
Flight engineer should switch on the automatic control of air conditioning system and watch the pressure drop, altitude, temperature and consumption of air supplied to the cockpit and pressurized cabins. During the horizontal flight die flight engineer must check the automatic airborne control system, automatics of fuel consumption and watch the fuel level and the fuel consumption indicators
During approach he is to observe the quantity of the remaining fuel, serviceability of the fuel system and pressure in die emergency braking system.
He prqieres postflight reports on the engine performance, minor or major malfunctions in its operation, fuel consumption. He also prepares general report about the availability of the aircraft four the next immediate flight
Exercise 3. Match the equivalents.
падіння тиску
на борту літака
збереження палива
палнвоперекачувальний насос
запас палива на боргу
повна вага
пілотування за приладами
характеристики двигуна
витрата пального
несправність
Malfunction fuel transfer pump fuel load total weight instrument control engine performance fuel conservation on board an aircraft fuel consumption pressure drop
)
Exercise 4. Translate into Russian/Ukndnian.
Flight engineer, responsibility, completion, serviceability, emergency, approach, altitude, feed tank, inspect, controls, environment, pressurized, crew.
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Exercise 5. Find 20 words which may be used both as nouns and verbs in text 1.
Exercise 6. Find verbs in Passive Voice in text 1.
Exercise 7. Form nouns with die help of suffixes: "ment", “tion”, “or/eru, “ance/ence”. Translate Лет.
To inspect, to operate, to complete, to assist, to determine, to inform, to develop, to perform, to depend, to measure, to require.
Exercise 8. Match die pairs <fsynonyms and antonyms.
Airplane, propellant, landing, purpose, climb, press, pressurized, release, aircraft, fuel, descent, take-off discharge, airtight, aim, load, unpressurizsed.
Exercise 9. Complete the sentences using the words given in brackets. (co-pilot, navigator, flight engineer, pilot, flight inspector)
1. A person who flies an aeroplane is (sailed... .
2. The assistant pilot of an aircraft is... .
3. A person who directs and controls the course of a ship or a plane is...
4. A person skilled in flight engineering is... .
5. A person who inspects the crew on board an aircraft is. .. .
Exercise 10. Complete die sentences with the terms.
1. Airplanes, helicopters, gliders and airships are all... .
2. A vehicle diet is heavier than air but is capable of flying is called... .
3. Any kind of machine which air can support is... .
4. The act of coming to land is called... .
5. When an eeroplane leaves the ground or water we say it ... .
(landing, takes off, aircraft, airplane).
Exercise 11. Give definitions of die following terms: pilot, co-pilot, navigator, flight inspector, flight engineer, landing, take​off, aircraft, helicopter, glider, flight crew.
Exercise 12. Put questions to die underlined words.
1- Flight crew carry out work connected with flying die aircraft
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2. The flight engineer assists pilots in the mechanical operation of the aircraft.
3. During preflight inspection the flight engineer examines all the components critical to the mechanical operation of the aircraft.
4. The flight engineer is responsible for performance of engines and systems during preflight, flight and post-flight operations.
5. Fuel conservation is flight raginftRr's responsibility
6. During the approach the flight engineer is to observe the quantity of the remaining fuel.
7. The flight engineer prepares postflight reports on the engine performance, minor or major malfunctions in its operation.
Exercise 13. Complete the sentences.
1. Flight crew is a term referred to ... .
2. The number of crew members depends on... .
3. Aircraft may be operated by... .
4. The flight engineer assists... .
5. The flight engineer is responsible for... .
6. The flight engineer determines ... .
7. The flight engineer informs the crew about... .
8. The flight engineer should switch on... .
9. The flight engineer must check... .
10. The flight engineer is to observe ... .
Exercise 14. Describe the flight engineer’s duties during: take-off, climb, horizontal flight, descent, approach, landing.
Exercise 13. Answer die questions:
1. What members does flight crew usually consist of?
2. What should be inspected during preflight maintenance?
3. What should the flight engineer check during horizontal flight?
4. What should be checked during approach?
5. Who controls landing gear retraction?
6. How often should the engine performance report be presented?
Exercise 16. Give your opinion on “Flight Engineer as a Crew Member" using these expressions:
It is common knowledge ...
O, yes, I know .
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As fat us ... is concerned ... I would say ...
In my opinion ...
The point is (that)...
I would say...
And what about...
You mean...
I wonder...
While we are on the subject
I regret...
I am happy to inform you... It doesn't matter...
It all depends...
Really? Certainly.
Thank you very much.
I have heard...
Don’t you think that...
It is O K.
Exercise 17. Write out all the terms referring to the topic “Flight Engineer as a Crew Member ”.
Exercise 18. Make up the plan of the topic “Flight Engineer as a Crew Member".
Fxercise 19. Make a report on “Flight Engineer as a Crew Member”.
Exercise 20. From text 1 write out sentences with the Infinitives, state their functions and translate.
Model:
Subject.
Object
Attribute.
Adverbial modifier of purpose.
To master the speciality of flight engineer is not an
easy task. - Опанувати (опанування)
спеціальність бортінженера - нелегке завдання.
Не is going to discuss this problem with us. - Він
збирається обговорювати з нами цю проблему.
The device to be tested is in our laboratory. -
Прилад, який слід випробувати, знаходиться в
нашій лабораторії.
Our engineers came to the laboratory to test the
device. - Наші інженери прийшли до
лабораторії для того, щоб випробувати цей
Predicative.
Part of a verbal predicate.
Part of a compound modal predicate.
прилад.
His task is to do it. - Його завдання зробити це.
They will tgst this fuel. - Вони перевірять
(будуть перевіряти) це пальне.
We must Й8 it. - Ми новітні зробиш це.
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Exercise 21. Change the sentences according to the model Model: The cooling system cools the engine.
The cooling system is used to cool the engine.
The function of the cooling system is to cool the engine.
1. These indicators indicate the fuel consumption.
2. This device measures the electric energy.
3. The vehicle fuels the aircraft.
4. The manometer measures the Riel pressure.
5. The fire detectors detect fixe.
Exercise 22. Answer tite questions using the Infinitive.
Model: What is the fire extinguisher used for?
Tp extinguish fire.
1. What is the purpose of the flight control system?
2. What is defiielling carried out for?
3. What do fire detectors save for?
4. Whet is the function of the hydraulic system?
5. What are the fuel pumps used for?
Exercise 23. Jem sentences according to the model
a) Model: This flight engineer has enough experience.
He can pass this difficult test.
This flight engineer has enough experience to pass this difficult test.
1. This device is precise enough.
It can satisfy our needs.
2. The methods of such inspection are effective enough.
They can provide trouble-free operation.
3. His arguments are convincing enough.
They can clear up the question.
b) . Model: This method is good enough-
It can be used in our work.
This method is pood enough to be used in our work.
1. The engine is powerful enough.
It can be installed mi modem airplanes.
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2. This equipment is reliable enough.
It is widely used nowadays.
3. Ibis idea is attractive enough.
ft should be implemented as soon as possible.
Exercise 24. Join sentences according to the model Model: This problem is too difficult.
I cannot solve it without your help.
This problem is too difficult for me to solve it without your help.
1. The overheating of the engine is too dangerous.
We should not neglect it.
2. This engine is powerful enough.
The airliner can be powered by it.
3. The problem of cooling is important enough.
We must give it proper attention.
Exercise 25. Change sentences according to die model ModeU ft seems that the problem is more complicated.
The problem seems to be more complicated.
1. It seems that this experiment gives good results.
2. It appears that flight conditions are improving.
3. It appears that the results of the visual check are very impressive.
Exercise 26. Translate text 2.
Text 2. The Flight Engineer's Duties
The flight engineer’s duties are:
· to show and observe the aircraft maintenance roles according to the flight manual;
· to observe the pre-flight test schedule;
· to participate in preparing aircraft for flight and check its readiness according to the flight manual;
· to carry out visual inspection;
· to check whether all filler plugs, emergency and cargo hold doors are closed;
· to detect failures and perform minor repair during flight in case of necessity;
· to fulfil the pilot’s commands in controlling engine performance;
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· to see that the cargo is properly secured and balanced;
· to take care of passengers and do his best to provide their safety;
· to inform the pilot of any revealed or suspected mechanical defect;
· to fill up the engine maintenance log book;
· to make sure that the airworthiness certificate, log book and equipment material are on board;
· to assist the pilot in filling up the aircraft maintenance instruction in order to provide maintenance personnel with information on the cause of trouble.
Exercise 27. Match objects and the verbs. Translate the word combinations.
to observe to check to carry out to detect to perform to fulfil to control to provide to fill up to examine
maintenance rules, filler plugs, visual
inspection, failures, repair, pilot’s commands,
engine performance, safety, log book, units,
reliable operation, condition of engine intakes,
pipelines of the fuel and oil systems,
fuselage skin, engine nacelles,
attachment of the hydraulic and oil tanks,
electrical equipment for condition.
Exercise 28. Match the equivalents.
visual inspection filler plug maintenance rules readiness for flight minor repair engine performance mechanical defect flight log bode airworthiness certificate aircraft maintenance
технічне обслуговування літака
сертифікат льотної придатності
бортовий журнал
технічний дефект
характеристики двигуна
дрібний ремонт
готовність до польоту
правила з технічної експлуатації
пробка заливного отвору
візуальний огляд
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Exercise 29. Write out sentences with Gerund firm texts 1, 2 Name their functions and translate.
Model:
Subject
Filling up the engine maintenance log book &
important. - Заповнення боргового журналу з технічного обслуговування - важливе. Predicative
its function is fuelling the aircraft - Його
призначення - заправляти літак.
Не likes reading books. - Він любить чигати
книги.
They insisted on changing this unit. - Вони
наполягали на заміні цього блоку.
a) I don’t like his manner of speaking. - Mem
не подобається його манера говориш.
b) There are many ways of translating Gerund
into Ukrainian. - Існує багато способів
перекладу герундія на українську мову.
Adverbial modifier of
a)  time
After reading the text he returned it to me. -
Прочитавши книгу, він повернув її мені.
b) manner
the combustion chamber expands air by
burning fuel. - Камера згорання розширює
повітря шляхом спалювання пального.
Direct object Indirect object Attribute
Exercise 30. Name the junctions cf die non-finite forms of die verbs and translate them.
1. Reading English books is necessary to master the language.
2. Speaking foreign languages is of great importance for every educated person.
3. Travelling into space has always been one of the greatest dreams of men.
4. The flight engineer participates in checking all systems and units.
5. I like translating technical articles from English into Ukrainian.
6. For ages mankind has dreamed of flying to the Moon.
7. He was afraid of connecting this device into the circuit.
8. His task was to use these materials for constructing the device.
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9. On studying theory we can begin experimenting
10. An instrument measuring current is called an ammeter, and that for measuring voltage is known as a voltmeter.
11. Compass is known to be a device for determining the direction of flight
Exercise 31. Write out non-finite forms of Out verb from texts 1,2. blame theirfunctions and translate.
Exercise 32. Write out 15 words that can be used both as nouns and verbs from text 2. Translate diem.
Exercise 33. Replace die subordinate douses of time by ‘4n+Gerund” construction.
Model: Good flight engineering knowledge is needed when you inspect the components critical to the mechanical operation of the aircraft.
Good flight engineering knowledge is needed in inspecting the components critical to the mechanical operation of the
aircraft,
1. Great care is necessary when we secure and balance cargo.
2. Much skill is needed when you repair an airplane.
3. Deep concentration of attention is required when you cany out visual impegtiop.
Exercise 34. Answer die questions using “for+Gerund” construction. Model: What is the computer used fear?
For controlling engine performance.
1. What does the log bode save for?
2. What is the cargo secured for?
3. What does the flight engineer prepare postflight reports for?
4. What should the samples be taken for?
5. What are fire-extinguishers used for?
Exercise 35. Join die sentences, using “of+Gerund” construction.
Model: We should use this fire detector.
Its advantage is beyond any doubt The advantage of using this fire detector is beyond any doubt
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1. It is necessary to check this system.
The procedure is described below.
2. The flight engineer should determine the actual fuel level, the total weight and centre of gravity.
He knows the methods of doing this.
3. He must inform the crew about the fuel level.
This task is rather important.
4. We can measure fuel quantity in the fuel tank.
The method is accurate enough.
Exercise 36. Jain the sentences using “by+Gerund” construction.
Model: This device was tested. We increased die load.
The device was tested by increasing the load.
1 . We eliminated the overloading. We reduced the weight.
2. The defects were eliminated. We replaced die damaged parts.
3. The danger of fire was reduced. They added this inhibitor to jet fuels.
4. The possibility of damage has been eliminated. We installed this device.
5. The samples were draw for a visuel check We used die method of direct sampling.
Exercise 37. Translate.
1. Specialists’ training requires special equipment.
2. Speaking English is of great importance fear every educated person.
3. Studying theory leads to experimenting.
4. DefUelling is removal of fuel from aircraft tanks.
5. Checking the quantity of the remaining fuel is very important.
6. Inspecting all the components critical to the mechanical operation of the aircraft is a flight engineer’s duty.
7. Observing aircraft maintenance rules is a vital factor of providing
flight safety.
Exercise 38. Complete the sentences and translate diem.
1. For understanding the operating principle... .
2. Before finishing the experiment... .
3. After studying theory... .
4. Without increasing the speed... .
5. In replacing this computer ... .
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6. Upon testing the fuel system ... .
7. By using the method of... .
8. For simplifying this problem ... .
9. In obtaining positive reaction ... .
10. While reading this book ... .
Exercise 39. Translate and entitle text 3.
The mechanical operation of the aircraft is monitored by the flight
engineer. If a navigator is not assigned to the basic crew the pilot or pilots
perform his duties. Under all flight conditions including climb, horizontal
flight, descent, approach and landing the flight engineer should determine
the serviceability of fuel system and every 15 minutes present the engine
performance report.
The landing gear position indicators are provided to show the
landing gear position whether it is up or down so the flight engineer can
toll the position of each gear at any time.
The flight engineer should control the landing gear retraction and
high-lifl wing devices operation.
Exercise 40. Write out all the term referring to die topic “Flight
Exercise 41. Make up the pirn of the topic "Flight Engineer’s Duties”. Exercise 42. Make sure you know these words.
Text3
Engineer’s Duties ”.
airborne
· бортовий; що знаходиться в повітрі
· сертифікат льотної придатності
· призначати, назначати
· експлуатаційна придатність
· двері вантажного відсіку, вантажний люк
· виконувати
· закінчувати, завершувати
· завершення, закінчення
airworthiness certificate
assign
availability
cargo hold door
cany out complete completion
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consumption
co-pilot
course
emergency exit
engine performance
environment
feedtank
filler plug
flight operation manual
mission
navigator
pressurized
secure
serviceability
skilled
Exercise 43. Read and translate text 4.
· споживання, втрата
· другий ПІЛОТ
· курс, напрямок
· аварійний вихід
· характеристики д вигуна
· оточуюче середовище
· втратний бак
· пробка заливного отвору
· посібник з льотної експлуатації
· місія, завдання
· штурман
· герметизований
· кріпити, закріпляти
· експлуатаційна придатність
· кваліфікований, майстерний
Text 4. Flight Engineer's Activity on the Ground
a) Aircraft maintenance operations are performed by flight engineer to make sure that all parts and units would be reliable in flight The flight engineer analyses the information cm the status of the airframe, systems and components, and recovers their reliability by eliminating faults and preventing failures.
The airplane maintenance comprises line maintenance consisting of transient maintenance (Check A) and base maintenance (Check B), and periodic maintenance (Checks 1, 2 and 3). During line maintenance the flight engineer checks the systems and units for condition and serviceability.
Check A is performed before departure in a transit airport Check В is performed on completion of the mission at the base airport. Check 1 is administered after 300 flight hours at the base airport Check 2 is administered after 3000 flight hours but at least once a year at the base airport
Check 3 is administered after 9000 flight hours for analysing the status of the airplane at base airport.
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While performing maintenance the flight engineer makes sure that:
1. Inlet area is free from rocks, snow and ice in winter and other foreign
objects because a very high-velocity stream will pick up any loose material and draw it into the engine inlet and cause a considerable damage.
2. Fire-extinguishing means are available near the aircraft.
3. Wheel chocks are in place.
4. Protecting coats, covers, blank plugs are removed.
In winter special attention must be given to the tail unit propellers (if any) and wings. If they are covered with snow, ice or rime, ground technical staff inform the flight engineer about this undesirable conditions. During complete visual inspection the engine compartment or nacelle should be inspected for condition, i.e. cleanliness, fiiel and oil leaks, etc.
After landing the plane is subjected to thorough check-up. The flight engineer is to perform visual inspection of tires for condition, check the hydraulic system for leakage and security of all lines. It is very important to examine the skin of the wings, fuselage and similar structures for corrosion, cracks, missed rivets, loose parts.
When damaged the protective coating should be repaired or replaced by the ground service staff. If necessary the flight engineer asks the mechanic to drain waste water and chemicals.
b) Before starting Check A make sure that all necessary maintenance operations mentioned earlier in the Log Book have been performed Make sure that fire extinguishing equipment is aboard the aircraft, main landing gear diodes are in place, the fiiel and oil tank filler necks are tightly closed In summer Де cockpit and cabins are to be cooled with the aid of a ground air-conditioner. In winter be certain that ice, snow or rime are not accumulated on the surfaces of the aircraft, propeller, engine intakes, windows of the crew and passenger cabins, on > Де attachment units of Де ailerons, flaps, tail control surfaces and trim tabs.
Fuelling or refuelling is done before Де flight. The passengers may not be in the plane, when the fuel is filled The hose is attached to the refuelling point by the hoseman. The process of fuelling can be performed overwing or underwing (beneathwing).
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The flight engineer tells the hoseman how much fuel can be filled. The tanks are filled until green lights are switched on. The flight engineer checks the fuel passport and chooses the fuel grade.
Maintenance of the airplane consists in analysing the information on the status of the airframe, systems and components, and, thereafter, recovering their reliability (by eliminating faults and preventing failures). The airplane maintenance comprises line maintenance consisting in transit maintenance (Check A) and base maintenance (Checks 1,2 and 3). Line maintenance checks are performed by a small group of specialists using the airborne test facilities for the purpose. No special test equipment is required.
Exercise 44. Speak on “Flight Engineer’s Duties",
Supplementary Texts for Individual Reading
American Airlines flight 965
On December 20, 1995, about 21.42 eastern standard time, American Airlines flight 965, a regularly scheduled passenger flight from Miami, Florida, to Cali, Colombia, struck trees and then crashed into die side of a mountain near Buga, Colombia, in night, visual meteorological conditions, while descending into the Cali area. The airplane crashed 33 miles northeast of the Cali very high frequency omnidirectional radio range navigation aid. The airplane was destroyed, and all but four of die 163 passengers and crew on board were killed.
Information about die circumstances of this accident was obtained from a variety of sources: the airplane’s cockpit voice recorder (CVR), digital flight data recorder (DFDR), and flight management system (FMS) computer, and recorded air traffic control (АТС) communications. Although the information obtained was considerable, and the DFDR provided substantial data, such as the engagement status and mode selection of the airplane’s automatic flight control system, other pertinent information was not recorded, including pilot-selected navigation aids; pilot inputs into die control-display units; selected mode specific parameter values, such as heading, airspeed, altitude, and vertical velocity, and selected electronic horizontal situation indicator (EHS1) formats, such as maps, scales, and radio facilities selected to be
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displayed. Such data would have considerably enhanced the quality and quantity of information regarding crew actions preceding the accident. The Safety Board intends to address the issue of flight recorder data more fully in future correspondence with the FAA
FAA takes action on R-R AE3007 FADEC
transistor failures
The US Federal Aviation Administration has ordered immediate inspections of TRW (formerly Lucas Aerospase) full authority digital electronic control (FADEC) systems on Rolls-Royce AE3007A and C series engines after the discovery of failed transistors in some units that could cause in-flight dual engine shutdowns.
The airworthiness directive (AD) requires inspections of installed FADECs “before further flight to be sure that no more than one engine with suspect FADECs is installed on the same airplane, and eventual replacement of all of the suspect FADECs with serviceable units”.
The AD was prompted by reports of uncommanded in-flight shut downs of engines powering Emhraer ERJ-145s. The affected engines also power ERJ-145s, Cessna Citation X and Northrop Grumman RQ-4A Global Hawk unmanned aerial vehicles.
Rolls-Royce says affected production lots “have beat defined and identified, and the failure mode established”. It adds that most of the failures occurred in testing prior to delivery, but that some in-flight shutdowns subsequently occurred. Failures occurred because of a failed TR1 transistor in the FADEC, which limits incoming voltage into the unit. Investigations reveal that only engines equipped with FADECs built since March this year are affected, representing around 350 engine control units - or approximately 175 engines. The AD follows two Rolls- Royce service bulletins which instructed operators to swop FADECs «round (each aircraft has four), to ensure that no two affected FADECs controlled a single engine, and a second bulletin instructing replacement of transistors from the suspect lot.
All Rolls-Royce RB211 -524D-powered 747 operators have been mandated by the FAA to inspect and repair cold stream nozzle assemblies on their engines after a large section of this part from an engine was lost in-flight.
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Australian King Air crash mirrors
Payne Stewart Learjet accident
Australian Air accident investigators suspect that pilot incapacitation and loss of cabin pressurisation caused the crash of a Central Air Raytheon Beech Super King Air 200 at the end of a 4h 55min, apparently uncontrolled, flight. The aircraft crashed in Queensland on September 5, killing all eight occupants.
The accident mirrors the as yet unexplained 26 October, 1999, crash involving a Learjet 35 carrying US golf celebrity Payne Stewart cm a flight across the USA The chartered aircraft VH-SKC was carrying mine workers from Perth, Western Australia, to Leonora, 614km (332nm) north east, when it failed to respond to air traffic control calls soon after the aircraft's departure.
The King Air overflew its destination and continued to climb through its initially cleared level of 24,000ft (7,320m). The pilot’s last radio transmission, when controllers asked him to confirm he had climbed through his cleared level as he passed through 25,600ft, were the words “stand by” followed by heavy, irregular breathing into the microphone, which stayed open for several seconds. The aircraft eventually reached 34,000ft and followed a slightly erratic north easterly flight path. Two aircraft were sent up to intercept the flight as it passed Alice Springs, but they were unable to make contact.
The King Air 200 flew a total of 3,100km before beginning an apparently stable descent and then crashing near Burketown in the Gulf of Carpentaria.
The King Air has a warning light which flashes if the aircraft passes through 12,500ft unpressurised, and ail Australian aircraft are required to cany automatically deploying oxygen masks if they fly above
24,000ft.
The accident appears to have similarities with two previous Australian King Air pressurisation incidents. In June last year, a passenger took over from an unconscious pilot at 25,000ft and descended to 6,000ft.
hi another, a King Air on dry lease to the Royal Australian Air h orce lost pressurisation. The test pilot became incapacitated and the co​pilot was partly disabled. A passenger drew the crew’s attention to the flashing pressurisation light on the panel.
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Bahrain reveals hut minutes of Gulf Air Flight GF 072
The Gulf Air Airbus Industrie A320 which crashed into the sea off Bahrain impacted the water with a 6.5° nose down pitch, maximum power, airspeed of 280kt (S20km/h), with flap at 2°, according to the Bahrain Civil Aviation Affairs department quoting information from the cockpit voice recorder (CVR) and flight data recorder (FDR).
There is no evidence so far of any aircraft malfunction during the fatal attempted go-around, and the ground proximity warning system gave first “sink rate” and then continuous “pull up” warnings as the aircraft headed for impact. At the “pull up” warnings the captain ordered “flaps all the way” [fully up] and began to pull back on his sidestick.
The night go-around followed an unsuccessful first approach, but the captain judged the aircraft too high and fast for a safe landing At his request the aircraft was cleared for a left orbit cm approach, starting at 700ft (210m) with under 0.8km (0,5nm) to go to the runway threshold. The orbit was tight at 36° maximum bank and during it the speed decreased from 200kt to 160kt and height to 350 ft while the crew simultaneously carried out the pre-landing checks. The aircraft went well beyond the runway extended centreline with gear down and flaps fully down before the captain realised again that a landing from the approach was impossible. Air traffic control cleared the A320 to climb to 2,500ft and turn left onto 300° for radar vectors to the final approach.
The aircraft never turned left beyond about 040° heading but the crew applied full power, selected gear up and flaps to setting 3, and the pitch to 5° nose up. As the aircraft accelerated through 185kt the overspeed aural warning operated (too fast for the flap setting) and the first officer stated “overspeed limit”. The report states: “Within seconds, the FDR indicates forward movement of the captain’s sidestick and pitch gradually decreased to 15* nose down and the aircraft entered a rapid descent.”
A330/A21340 pump fire danger doused
Fire danger from faulty Airbus Industrie A330/A340 auxiliary hydraulic pumps has been addressed in a US Federal Aviation Administration airworthiness directive (ADX issued on 17 February,
inquiring their complete removal. Airbus, however, points out tint all necessary corrective actions have already been taken, explaining that die electrically driven pumps (EHPs) were unnecessary during flight, but were used by maintenance engineers.
At least two aircraft suffered nearly $30 million worth of damage1 from wheel-well fires started on the ground by the pumps (Flight International 15-21 January, 1997, P5). The devices were manufactured by UK-based Vickers, and it is possible that they were responsible for the mystery destruction by fire of a brand new parked Air France A340 in January 1994.
The lead certification authority for Airbus aircraft, die French DGAC, had previously declared compulsory an Airbus “all operators telex [AOT]” dated 8 January, 1997, requiring electrical isolation of die KHPs.
The Airbus AOT had been followed up immediately by service bulletins, and an 18 June, 1997, AD from the DG AC demanded removal of the pumps. If required, replacement with different pumps was permitted. They are often used to provide hydraulic pressure to operate the cargo hold doors. Airbus says that the approved pumps, manufactured by either Vickers or Abex, are installed on the A320.
TWA crash hearing helps to clarify policy of fuel tanks
The public hearing on the 1996 Trans World Airlines flight 800 fatal crash ended in Baltimore on 12 December without the US National Transportation Safety Board (NTSB) coming any nearer to discovering the cause, although it can claim to have clarified potential safety policies. Measures to reduce the risk of in-tank fuel-vapour ignition have been spelled out, and the US Federal Aviation Administration has been forced to review longstanding aircraft fuel-system certification standards.
Much of the hearing involved discussion of mechanical or electrical problems which might have sparked the Boeing 747-100’s centre-fuel-tank explosion. NTSB investigators are still frying to determine whether electrical faults in the fuel-measuring probes wore involved. This, however, remains a theory.
Safety measures advanced at the hearing include:
- to change from Jet-A to JP-5 fuel. JP-5’s flash point is higher;
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· tu reduce or eliminate explosive fuel-air vapours in fuel tanks, possibly by filling empty tanks with nitrogen instead of air;
· to reduce heat-sources near fuel tanks, keeping fuel-vapour temperature low;
· periodic inspection of fuel tanks for potential ignition sources. Manufacturers and airlines must develop fuel-tank aintenance/inspection programmes for FAA approval;
· the FAA has issued an airworthiness directive requiring checks of the Teflon coating in all wiring conduits associated with 747 fuel pumps. The original airworthiness directive (AD) issued a year ago only covered aluminum conduits, but now stainless-steel ducts have been found vulnerable to arcing damage also.
· The FAA had based its certification principles on the elimination of ignition sources, assuming that purging potentially explosive fuel vapours from tanks is impossible . NTSB chairman Jim Hall insists that purging explosive vapours is “a more attainable goal”.
Germany fears cost of Tu-154 collision
The German Government could face claims for millions of dollars from dependents of those killed in a mid-air collision off the West African coast last September, following evidence that the German air force Tupolev Tu-154 was at the wrong altitude.
Investigations have revealed that the pilot of the Tu-154 en route to Windhoek, Namibia, which collided on 13 September with an outward- bound US Air Force Lockheed C-141B Starlifter, was flying at an altitude reserved for outward-bound traffic. All 24 passengers and crew aboard the Tu-154 and all nine on the C-141 died.
The German defence ministry says that, according to the flight plan, die Tupolev was to have been at 39,000ft (12,000m), whereas its altitude was 35,000ft Both these planned and actual altitudes are reserved for outgoing traffic.
US law allows the families of the American servicemen killed to claim damages in “three figure millions” of deutschmarks, according to Bonn sources. Bach of the families of those aboard the Tu-154 has received only DM50,000 ($27,000). Families of the German victims are reported to be requesting equal treatment.
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NTSB calls for 747 Classic fuel tank wiring Ads
Damaged wiring in centre wing fuel tanks (CWT) of some Boeing 747 Classics, which has been uncovered in the wake of the Trans World Airlines Flight 800 crash in 1996, has led the US National Transportation Safety Board (NTSB) to recommend mandatory inspections.
The US Federal Aviation Administration was also urged to issue a second airworthiness directive (AD) requiring early replacement of Honeywell Series 1-3 terminal blocks on 747 fuel probes because the present ones can chafe the wiring for the fuel quantity indication system (FQIS). Similar investigation is recommended for other Boeing aircraft, including the 757 and 767.
The NTSB recommendations centre on the 747-100/200/300 series, following the TWA747-100 crash off Long Island, New York, in which a fuel tank exploded, the ignition source for which has still not been determined. Investigators found damaged wiring in the TWA747 FQIS and in five other 747s. Boeing stopped using Honeywell 1-3- fuel probes in late 1969, but there was no fleet retrofit
The FAA plans a notice of proposed rulemaking (NPRM) requiring inspection of FQIS wiring inside 747 fuel tanks. Also planned is an AD requiring terminal block replacement.
Late last year, the FAA issued an NPRM to protect the 747 FQIS against transient voltage spikes or short circuits, using suppressors or shielding and separation of FQIS wiring from other wires.
Five crew killed as Ilyushin II-114T crashes at Moscow
An Ilyushin II-114T twin-turboprop freighter crashed on take-off at Moscow Domodedovo Airport on 4 December, killing five of the seven crew and seriously injuring the other two.
The aircraft, UK91004, banked suddenly from an altitude of 80- ,100ft (24-30m) immediately after take-off, hit the concrete fence surrounding the airfield and broke into three faeces. The flight and cockpit recorders have been recovered from the wreckage.
A strong crosswind gust, and an engine failure are being put forward as possible causes of the crash, but some Moscow sources say overloading is suspected. The crosswind is reported to have been above the maximum allowable for the type.
55
An П-114 prototype crashed in similar circumstances chi take-off trom Zhukovsky flight test center several years ago because of a fault in the powerplant control system which caused a propeller to feather uncommanded.
The il-114T belonged to its manufacturer, ТАРО Chkalov plant of Tashkent, Uzbekistan, and was carrying aircraft parts from the Ilyushin plant to Tashkent
AN-70 accident leaves freighter project doomed
Aviation insurance experts have written-off any hope of salvaging the remains of the crashed second prototype AN-70 freighter, which crashed at Omsk.
According to one: “As the fuselage is broken behind the wing root in two distinct pieces and there is severe damage elsewhere, the aircraft is a prime candidate for the scrapyard.”
His report follows ludicrous claims that the aircraft will be repaired in four to five months and will fly again. “This is highly unlikely and more realistically it would take six months for Russian and Ukrainian accident investigators to piece together the wreckage to establish die cause of the crash.
“The damage is severe and obviously a major setback to die AN-70 programme.”
The crash site at Omsk in south-west Siberia, close to the Kazakstan border, is an inhospitable area, suffering from typical Siberian winters with daytime temperatures hovering around minus 20 degrees Celsius.
Any salvage operation would have to wait until the springtime wanner weather at least.
Concorde metal strip ‘came from DC-10’
French accident investigators working on the Aerospatiale/British Aerospace Concorde crash at Paris say the metal strip thought to have caused the fatal tyre burst came from a Continental Airlines McDonnell Douglas DC-10 which took off 4min before the Concorde.
The 430mm (17in) strip of metal dropped off one of the aircrafts thrust reverser cowlings.
Piior to the discovery Aeroports de Paris had come in for considerable criticism as one of the airport’s daily runway inspections had been postponed earlier because fire crews were carrying out a drill.
The only movement between the DC-10 and the ill-fated Concorde flight was an Air France 747.
737-700 receives JAA approval after stall warning changes
Boeing’s 737-700 obtained European Joint Aviation Authorities certification on 18 February after changes were made to increase stall warning.
The modificatioas meet the JAA’s insistence that the pilot be able to identify clearly the occurrence of a stall, even after the activation of the stick shaker. The resulting changes to the speed trim system, and related wiring, mean that several early build - 700s will have to be retrofitted. The JAA certification is an interim approval pending availability of retrofit kits.
JAA certification was due in September 1997 in parallel with US Federal Aviation Administration approval. The two efforts later diverged over the issue of the overwing emergency exit design.
Boeing was forced to introduce a redesigned exit to enable the - 700 and - 800 to be cleared by the JAA to carry their maximum passenger loads of 149 and 189, respectively.
The stall warning issue emerged at the final stages of certification.
Boeing Next Generation 737 chief project engineer says, however, that “... it is not unexpected that the JAA requests items at the back end of the programme. The JAA asked us to fly beyond the stick shaker. We came close to die specific requirements, but did not meet the letter of the law, which was written for older aircraft” The advanced design of the new wing means that, in a stall, “... lift degrades very gradually. The aircraft continues to be controllable’, says Rumsey.
The JAA insisted on the addition of a system to raise pilot awareness. “We are adding a speed trim system that will demonstrate the stall characteristics more. It will push the nose down as the aircraft goes into a stull, ” he says.
Normally, the speed trim system is switched off automatically as the stick shaker is activated. The JAA ruling means that original safety
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systems have been redesigned to allow the trim system to activate in the event of the stall.
Air France to sue Continental Airlines over Concorde disaster
Air France has issued a writ against Continental Airlines over the tyre explosion which led to the 25 July Aerospatiale/British Aerospace Concorde crash near Paris Charles de Gaulle airport.
Air France alleges that a piece of metal from a Continental Mc​Donnell Douglas DC-10 caused the lyre failure which brought the aircraft down just after take-off, killing all 109 people on board and four people on the ground.
Continental has acknowledged that a piece of metal “similar in shape to the piece of metal found on the runway at Paris, was missing from... the Continental DC-10”, but says there is no “conclusive evidence that this was the cause of the crash. The DC-10 took off only a few minutes before the Concorde. Families of passengers who died in the crash have also filed lawsuits against Continental, as well as Air France and the aircraft and tyre manufacturers.
The French Bureau d’Enquetes Accidents (BEA) preliminary accident report says: “During the take-off run the front right tyre of the left main landing gear was destroyed between V, and Vr, very probably because it ran over a piece of metal. The destruction of the type caused damage, either directly or indirectly, to aircraft structure and systems leading to the crash less than 1 min 30s after the destruction of the tyre.”
The BEA recommended the suspension of the aircraft’s airworthiness certificates, citing vulnerability to damage from tyre bursts.
Egypt Plans Air Safety Board After Recent Crashes
The Egyptian Government has approved plans to set up the country's own air safety investigation board in the wake of two accidents involving the country’s aircraft and nationals.
The crash of an Egypt Air Boeing 767-366ER shortly after take​off from JFK airport on 31 October last year, and the crash of a Gulf Air Airbus A320 off Bahrain on 23 August after a flight from Cairo, in which 64 Egyptians were killed , prompted the move. Egyptian experts are taking part as observers in the two crash inquiries-both of which are
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being conducted by the US National Transportation Safety Board (MSB).
Aviation officials Cairo say the decision to set up the safety board was taken partly in response to strong public criticism of the handling of the US investigation of the Egypt Air accident
Cairo has been angered by US claims that the Egyptian co-pilot • might have deliberately caused the airliner to crash. Despite its misgivings about the accident about the accident inquiry the Egyptian Government has asked the NTSB for help in setting up its safety board.
Egyptian Transport Minister Ibrahim el-Dumeiri, who put for​ward the investigation board proposal, said he had invited NTSB vice- chairman Bob Francis to Cairo later Ibis month for discussions on the subject.
PAL probe finds faulty reverser
ASYMMETRICAL thrust is emerging as the most likely саше for the crash of a Philippine Air Lines’ (PAL) Airbus Industrie A 320 at Bacolod, after the pilot attempted to land with only one of die aircraft’s two engine thrust reversers serviceable.
Flight International understands from investigators in the Philippines that die No 1 engine’s thrust reverser had been reported faulty before PAL flight 137 left Manila for Bacolod on the island of Negros. Airline officials stress that there are procedures for a reverser-out landing, but it is unclear if these were followed by the A 320 crew.
A preliminary analysis of the flight data recorder and cockpit voice recorder by the French accident investigation bureau since confirmed by sources in Manila, indicates that only the No 2 engine thrust reverser was deployed. The other reveiser remained stowed, with the CFM56-5 engine set at climb power.
The A 320 landed long, more than one-third of the way down the length of Bacolod’s 2,100 m (6,890ft) runway. As full reverse power was applied to the No 2 engine, the No 1 engine accelerated and the A 320 veered off the runway to the right. Runway marks indicate the port main
gear subsequently returned to the runway, with the aircraft about 20 to the centre line.
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The A 320’s captain then appears to have attempted a go-around by stowing the No 2 engine reverser and increasing thrust Investigators estimate the A 320 was 1.2-1.5m clear of the ground, when its gear and engines hit tiie end perimeter wall and the aircraft crashed landed into adjoining houses, killing three people on the ground.
The crew and passengers survived, but the eight-month-old $ 40 million jet was declared a constructive total loss. Among the badly injured was the pilot, Captain Theodore Facun, whose 5,000h of flight time includes 120h on the A320. Examination of throttle settings has revealed little because the forward bulkhead was pushed back, compacting the cockpit to about half its original length.
Loss of Control
Helicopters cannot afford malfunctions,
because when they happen loss of control
is frequently the result
FIXED WING AIRCRAFT can suffer serious malfunctions and still remain stable and controllable. Helicopter are not so lucky. They are controlled by a complex formula of equal and opposite farces: remove any one of these and a dramatic departure from controlled flight is the likely outcome. During 1997 at least 47 turbine helicopter crashed out of control, more than one-quarter of the 171 machines round the world which suffered serious accidents.
In these circumstances a pilot is occasionally lucky enough to retain sufficient control to make impact with the ground survivable. If it were not for the fact that helicopters, even out of control, often hit the ground at a relatively low speed, commercial passenger transport by rotary wing aircraft would probably be illegal. In more than half of the 47 accidents in which control was lost other than by collision, there were no fatalities. The remaining 22, however, cost 58 lives. Only pilot error, a factor in 72 events, featured in a large number accidents.
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Overloading caused 11-76 fatal accident
Investigation* into second m^jor civil air disaster of the year in
Russia highlight incidence of rule-breaking
1
Investigations into Russia’s second serious air transport crash of the year have revealed the extent of illegal practices in the country.
Overloading by up to 13t was the principal cause of the 14 July crash involving a Rus Aviation Ilyushin IL-76 freighter at Chalovksky air force base near Moscow, according to the GSGA the Russian state service of civil aviation {Flight International 24-30 July). Extensive falsification of aircraft logs was also discovered.
The crew had reported a ramp weight of 188.5t but crash investigators believe the actual weight was over 200t. After investigating the accident, in which all ten people on board died when the aircraft (RA 76588) ploughed into trees just after take-off, the authorities are set to tighten control over operators of 0,-76 freighters. GSGA chief Alexander Neradko says there will be a complete audit of the IL-76 fleet, including those in the Russian air force. This will result in a comprehensive database of the aircraft, its engines and auxiliary power units.
Neradko says inspections of airframe and engine technical logs to check their authenticity will be among other measures taken.
The crash was caused by a combination of piloting errors and freight overload, say the investigators. Errors included late retraction of the landing gear and early change of die stabilizer trim setting. The aircraft crossed the aerodrome fence at an altitude of only 72ft (22m) and hit trees. Late gear retraction was due to intercom noise which matte the captain’s command indecipherable, while the stabiliser trim change is a typical action by crews practising take-offs in overloaded IL-76.
The crew had rotated at 140kt (26Qkm/h) instead of the 127kt correct speed for the 190t maximum take-off weight (MTOW). The investigation also found that one of the D-30KP engines was operated illegally, having been withdrawn from military service. The engine was restored to working condition at a repair station in Staraya Russia, and technical logs were falsified. The airline has previously been found using ‘questionable engines’. Shortly after the crash, the GSGA withdrew Rus Aviation’s operating licence.
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