Передмова
Метою посібника з англійської мови “Aircraft and Engine Maintenance” є ознайомлення студентів з системою технічного обслуговування різних типів сучасних літаків і двигунів згідно з інструкціями та документами ІСАО та відповідною термінологічною лексикою, передбаченою робочою навчальною програмою з англійської мови професійного спрямування для технічних спеціальностей. Структура та зміст посібника відповідають принципам кредитно-модульної системи  навчання у вищих навчальних закладах. Посібник складається з модулів “Aircraft Maintenance” та “Engine Maintenance”. Кожний модуль містить базові навчальні тексти, термінологічні словники з перекладом англійських термінів українською і російською мовами, численну низку додаткових текстів для роботи в аудиторії та підбірку оригінальних текстів для самостійного опрацювання, систему післятекстових лексико-граматичних вправ для засвоєння навчального матеріалу, а також стислий граматичний коментар з тем: “Passive Voice”, “Modal Verbs”, “Infinitive”, “Gerund”, “Participle”, які є характерними для науково- технічної англомовної літератури і викликають труднощі в розумінні та  перекладі текстів за фахом. Зміст навчальних текстів дає можливість засвоїти базову англійську термінологію, пов’язану з основними сучасними методами технічного обслуговування літаків та двигунів, з технічною концепцією, яка базується на вірогідності виникнення дефектів і можливості виявлення, локалізації та усунення дефектів. Тримовні англо-українсько-російськи словники, які супроводжують кожен текст, дають змогу вірно розуміти і використовувати англійську авіаційну лексику, допомагають виробленню навичок самостійного читання фахової літератури англійською мовою.

Навчальний матеріал посібника складено на основі оригінальних неадаптованих статей сучасних англомовних журналів, газет.

MODULE I. AIRCAFT MAINTENANCE 

Exercise 1. Read and translate text 1.

Text 1.  Aircraft Inspection and 

Servicing Requirements

Airplanes are designed and built to provide many years of service. For an airplane to remain airworthy and safe to operate, it should be operated in accordance with the recommendations of the manufacturer and cared for with sound inspection and maintenance practices. The Federal Aviation Regulations (FARs) require the inspection of all civil aircraft at specific intervals to make sure that the aircraft condition is equal to its original or properly altered condition with regard to aerodynamic function, structural strength, and resistance to vibration.

Aircraft inspection may range from a casual “walk around” to a detailed inspection involving complete disassembly and the use of complex inspection aids. Our purpose is to discuss aircraft inspection and maintenance requirements and practices as well as review activities, such as servicing and lubrication, that generally accompany inspections.

In establishing aircraft inspection requirements, it is necessary to consider the aircraft size and type as well as the purpose for which it is used and its operating environment.

Some aircraft must be inspected each 100 hours of time in service, while others must be inspected only once every 12 calendar months. 

The inspection requirements for aircraft in various types of operation are stated in FAR 91.409. Small aircraft usually fall under the requirements of annual, 100-h, and progressive inspections. Large aircraft (over 12 500 lb) and turbine-powered multiengine airplanes (turbojet and turboprop) fall under the jurisdiction of a different set of inspection programs.

Exercise 2. Read out loud and learn the recommended vocabulary to text 1.

	airworthy

accordance

manufacturer

sound mainte-

  nance practice

Federal Aviation      Administration (FAA)

Federal Aviation Regulations (FAR)

practice

specific

equal

altered

aerodynamic

strength

resistance

vibration

range

casual

disassembly

purpose

requirement

lubrication accompany establishing 

environment 

various

annual

turbine-powered

multiengine 

jurisdiction
	придатний до

  експлуатації

узгодженість, 

  відповідність

виробник

установлений порядок

  якісного надійного  

  обслуговування

Федеральна авіаційна

  адміністрація

Федеральні авіаційні

  правила

практика застосуван-

  ня, установлений порядок

заданий, розрахунко-

  вий; спеціальний,

 визначений; питомий 

рівний, однаковий;

  рівноправний

змінений, 

  перероблений

аеродинамічний

сила, міцність

опір

вібрація

дальність; діапазон; сфера, область, ранг

випадковий, 

  нерегулярний; тимчасовий  

розбірка, демонтаж

ціль, призначення

вимога

змащування

супроводжувати

встановлення, засну-

  вання; організація

довкілля, оточуюче середовище

різний, різноманітний

річний, щорічний

той, що приводиться в

  дію турбіною;

  бустерний

з декількома

  двигунами (про літак)

юрисдикція, сфера

  повноважень
	годный к 

  эксплуатации

cогласованность, 

  соответствие

производитель

установленный

  порядок качествен-

  ного надежного

  обслуживания

Федеральная 

  авиационная 

  администрация

Федеральные 

  авиационные 

  правила

практика применения,

  установившийся

  порядок

заданный, расчетный;

  специальный, 

  определенный; 

  удельный

равный, одинаковый; 

  равноправный

измененный, 

  переделанный 

аэродинамический

сила, прочность

сопротивление

вибрация

дальность, диапазон, сфера, область, ранг

случайный, 

  нерегулярный;

  временный

разборка, демонтаж

цель, назначение

требование 

смазка

сопровождать

создание, учреждение;

  организация

окружающая среда

разный, разнообраз-

  ный

годовой, ежегодный

приводимый в

  движение турбиной;

  бустерный 

с несколькими двига-

  телями (о самолете)

юрисдикция, сфера

  полномочий


Exercise 3. Match the word combinations in A with their equivalents in B.

	A
	B

	1) to make sure
	a) надійний для роботи / надежный в работе

	2) to fall under

    jurisdicion
	b) стосовно чого-небудь / относительно чего-либо

	3) to inspection and

   maintenance practices
	c) підпадати під юрисдикцію / попадать под юрисдикцию 

	4) to safe to operate
	d) ряд програм / ряд программ 

	5) to in accordance with
	e) федеральні авіаційні правила / федеральные авиационные правила 

	6) to the Federal 

    Aviation Regulations

    (FARs)
	f) дорівнювати(ся) / равняться

	7) to with regard to
	g) практика огляду та обслуговування /

     практика осмотра и обслуживания 

	8) to care for
	h) упевнитися / убедиться 

	9) to a set of programs
	i) залишатися пригодним для польотів / быть полетопригодным 

	10) to remain airworthy
	j) робочі умови, умови використання / рабочие условия

	11) to be equal to
	k) турбуватися про / заботиться о 

	12) to operating environment
	l) відповідно до / в соответствии с чем-либо 


Exercise 4. Translate the word combinations.

To remain airworthy, safe to operate, in accordance with, to care for, inspection and maintenance practices, Federal Aviation Regulations (FARs), to make sure, to be equal to, with regard to, operating environment, to fall under, a set of programs.

Exercise 5. Work in pairs. Make a question for each answer below with reference to the text. Use the question word given in brackets.

1. In accordance with the recommendations of the manufacturer. (How?)

2. The Federal Aviation Regulations (FARs) do.(What document?)

3. From a casual “walk around” to a detailed inspection involving complete disassembly. (How?)

4. To discuss aircraft inspection requirements and practices (What?)

5. The aircraft size and type. (What?)

6. Each 100 hours of time in service. (How often?)

7. In FAR 91.409. (Where?)

8. Large aircraft and turbine-powered multiengine airplanes. (What?)

Exercise 6. Look at text 1 again. Find compound words. What do you think the following compounds mean? Ask and answer.

Example: A. What are airplanes?


B. They’re planes to carry passengers and cargo by air.

Aircraft, turbojet, airworthy, turboprop, manufacturer, jurisdiction, aerodynamic, multiengine.

Exercise 7. Give words which mean the opposite of those given below. There may be more than one word.

Safe, sound, civil, properly, complete, disassembly, complex, various, progressive, multiengine.

Exercise 8. Insert prepositions wherever necessary.

1. Airplanes are designed and built to provide many years … service. 2. An airplane should be operated … accordance … the recommendations. 3. The aircraft condition should be inspected … specific intervals to be sure it is equal … its original or properly altered condition. 4. Aircraft inspection may range … a casual “walk around” … a detailed inspection. 5. Our purpose is to discuss … aircraft inspection requirements. 6. It is necessary to consider the aircraft size and type as well as the purpose … which it is used. 7. Some aircraft must be inspected each 100 hours … time … service. 8. Others must be inspected only once … every 12 calendar months.

Exercise 9. Join words from each column to make compound words. Translate them.

	1) air 

2) book 

3) some 

4) duty 

5) store 

6) whole 

7) inter 

8) super 

9) sales 

10) auto 

11) stressed 

12) frame 

13) metal 

14) out 

15) sweep 

16) light 

17) stream 

18) stand 

19) sound 

20) mono  
	a) back

b) craft

c) person

d) covered

e) by 

f) sonic

g) sale

h) room

i) free

j) times

k) stall

l) view

m) board

n) weight

o) biography

p) work

q) proof

r) skin

s) plane

t) lined


Exercise 10. Use the following main points of text 1 to write a summary of it in no more than 5 sentences.

1. To keep an airplane airworthy.

2. To inspect an airplane regularly.

3. The Federal Aviation Regulations (FARs) requirement.

4. To consider the aircraft’s size and type.

5. Different set of inspection programs.

Exercise 11. Read out loud and learn the recommended vocabulary to text 2.

	operational mainte-

  nance

periodic mainte-

  nance

maintenance in storage

seasonal mainte-

  nance

special mainte-

  nance

visual inspection

fitting for departure

short-time parking

take-off

with the view of

door lock

check for 

serviceability

fuel

oil

hydraulic fluid

control surface

equipment

engine intake

exhaust pipe

attachment fitting

fire-extinguishing equipment

leakage

wear

accident


	поточне технічне обс-луговування

регламентне обслуго-вування

технічне обслугову-вання під час зберігання

сезонне обслуговування

спеціальне обслуговування

візуальний огляд

підготовка до польоту

короткочасна стоянка

зліт

з наміром

двірний замок (запор)

перевіряти на

придатність до польо-

  ту; працездатність

паливо

мастило

гідравлічна рідина

поверхня керування

обладнання

вхідний пристрій двигуна, повітроза-

  бирач

вихлопна труба

вузол кріплення

протипожежне облад-

  нання

витік, витікання

зношення

авіаційна пригода, катастрофа
	текущее техническое обслуживание

регламентное обслуживание

техническое обслуживание при хранении

сезонное

  обслуживание

специальное обслуживание

визуальный осмотр

подготовка к вылету

кратковременная стоянка

взлет

в целях

дверной замок (запор)

проверять на

годность к полёту; работоспособность

топливо

смазка

гидравлическая жидкость

поверхность управле-

  ния

оборудование

входное устройство двигателя, воздухо-

  заборник

выхлопная труба

крепёжный узел

противопожарное оборудование

течь, утечка

износ

авиационное проис-

  шествие, катастрофа


Exercise 12. Read and translate text 2.

Text 2. Aircraft Maintenance
In order to keep the aircraft airworthy it must be properly maintained. Aircraft maintenance includes:

- operational maintenance (called “trip check”)

- periodic maintenance (called  “service check”)

- maintenance of aircraft in storage

- seasonal maintenance

- special maintenance.

  Operational maintenance consists of:

- visual inspection of aircraft

- fitting aircraft for departure

- maintenance at short-time parking.

Visual inspection of aircraft is performed just prior to every take-off and after aircraft landing with the view of inspection of fuselage skin, wings, tail unit, landing gear, locks and door locks.

Fitting aircraft for departure includes checking systems and separate units for condition and serviceability and also checking the quantity of fuel, oil, hydraulic fluid and water, operation of control surfaces, electrical, radio and special equipment.

Maintenance operations at short-time parking are performed with the view of preparing aircraft for further flight. It is necessary to refuel the aircraft, inspect the engine intakes, exhaust pipes, fuselage skin, doors, landing lights and navigation lights.

During periodic maintenance, that is “Check A”, “Check B”, “Check C”, and “Check D”, a mechanic should inspect thoroughly the pipelines of the fuel, oil and hydraulic systems, the attachment fittings of the engine and fire-extinguishing equipment. He must check the operation of pumps, clean filters. It is also necessary to check if there is any condensate in the fuselage and drain it. 

During maintenance of aircraft in storage, the mechanic should examine all systems and units for condition and serviceability, clean the skin, drain fuel and water, check the fuel system for leakage, control cables for wear, corrosion and broken wires.

Seasonal maintenance involves operations on aircraft to adjust them to seasonal changes.

Special maintenance is performed following any accident.

Exercise 13. Answer the questions on text 2.

1. What does aircraft maintenance include?

2. What does operational maintenance consist of?

3. What operations are performed at short-time parking?

4. What should a mechanic inspect during periodic maintenance?

5. What should a mechanic examine during maintenance of aircraft in storage?

6. What is meant by seasonal maintenance?

7. When is special maintenance performed?

Exercise 14. Translate the following words and word combinations.

Operational maintenance, visual inspection of aircraft, maintenance of aircraft in storage, fitting aircraft for departure, maintenance at short-time parking, readiness for flight, attachment fittings of the engine, control cables.

Exercise 15. Find in text 2 English equivalents to the following words and word combinations.

Технічне обслуговування / техобслуживание, поточне тех.-нічне обслуговування / текущее техобслуживание, технічне обслуговування під час короткочасної стоянки / техобслуживание во время кратковременной стоянки, технічне обслуговування під час зберігання літака / техобслуживание при хранении самолёта, сезонне технічне обслуговування / сезонное техобслуживание, спеціальне технічне обслуговування / специальное техобслу-живание, підготовка літака до польоту / подготовка самолёта к вылету.

Exercise 16. Finish each sentence translating the words given in brackets.

1. Operational maintenance consists of visual inspection of aircraft, fitting the aircraft for departure and ___ (технічне обслуговування під час короткочасної стоянки / техобслуживание при кратковременной стоянке).

2. Aircraft maintenance includes ___ (поточне технічне обслуговування / оперативное техобслуживание, регламентне техобслуговування / регламентное техобслуживание, технічне обслуговування під час зберігання / техобслуживание при хранении самолёта, сезонне технічне обслуговування / сезонное техобслуживание, та спеціальне техобслуговування / специаль-ное техобслуживание).

3. It is necessary ___ (дозаправити літак паливом / дозаправить самолёт топливом).

4. During periodic maintenance, a mechanic should inspect thoroughly the pipelines of the fuel, oil and hydraulic systems, the attachment fittings of the engine and ___ (протипожежне обладнання / противопожарное оборудование).

5. During maintenance of aircraft in storage, the mechanic should examine all systems and units for condition and ___ (працездатність / работоспособность).

Exercise 17. Ask questions to the given sentences beginning them with a question word in brackets.

1. Operational maintenance consists of visual inspection of aircraft, fitting aircraft for departure and maintenance at short-time parking. (What?) 2. Special maintenance is performed following any accident.(When?) 3. Visual inspection of aircraft is performed just prior to every take-off and after aircraft landing. (What?) 4. During periodic maintenance, a mechanic should inspect thoroughly the pipelines of the fuel, oil and hydraulic systems.(When?) 5. Seasonal maintenance involves operations on aircraft to adjust it to seasonal changes. (What?)

Exercise 18. Complete the sentences using word combinations given in brackets below.

(condensate, seasonal maintenance, periodic maintenance, short-time parking, regular intervals)

1. In order to keep the aircraft in airworthy condition it should be inspected at … …

2. Maintenance operations at … … … are performed with the view of preparing an aircraft for further flight.

3. During … … the mechanic should inspect thoroughly the pipelines of fuel, oil and hydraulic systems, the attachment fittings of the engine and fire-extinguishing equipment.

4. Aircraft maintenance includes operational maintenance, periodic maintenance, maintenance of aircraft in storage, … … and special maintenance.

5. It is also necessary to check if there is any … in the fuselage and drain it.

Exercise 19. Translate into English.

1. Аби тримати літак в робочому стані, його необхідно регулярно оглядати. / Чтобы содержать самолёт в рабочем состоянии, его необходимо регулярно осматривать.

2. Технічне обслуговування літаків включає поточне технічне обслуговування, регламентне технічне обслуговування, обслуговування під час зберігання літака, сезонне обслуговування та спеціальне технічне обслуговування. / Техническое обслуживание самолётов включает текущее техобслуживание, регламентное техобслуживание, техобслуживание при хранении самолёта, сезонное техобслуживание и специальное техобслуживание.
3. Поточне технічне обслуговування складається з огляду літака перед кожним польотом та після посадки, з робіт, пов’язаних з підготовкою літака до вильоту і обслуговування під час короткочасної стоянки. / Текущее техническое обслуживание состоит из осмотра самолёта перед каждым полетом и после посадки, работ по подготовке самолёта к вылету и технического обслуживания при кратковременной стоянке.

4. Під час регламентного технічного обслуговування механік повинен уважно оглянути паливні трубопроводи, маслопровід, протипожежне обладнання, вузли кріплення двигуна та ін. / Во время регламентного технического обслуживания механик должен тщательно осмотреть топливные трубопроводы, маслопровод, противопожарное оборудование, крепежные узлы двигателя и др.

5. Для технічного обслуговування під час зберігання літака механік повинен злити паливо та масло, перевірити паливну систему на витікання, троси керування на зношення, корозію та розриви. / Во время технического обслуживания при хранении самолёта механик должен слить топливо и масло, проверить топливную систему на утечку, тросы управления на износ, коррозию и обрывы.

6. Під час сезоннного технічного обслуговування проводиться підготовка літака до експлуатації в різні часи року (весняно-літня навігація і осінньо-зимова навігація). / При сезонном техническом обслуживании производится подготовка самолёта к эксплуатации в различное время года (весенне-летняя навигация и осенне-зимняя навигация).
Exercise 20. Match the word combinations in A with their equivalents in B.

	A

1) to provide a complete

    inspection

2) at specified intervals

3) acceptable condition

    of airworthiness
4) to become due for 

    inspection

5) to set forth

6) to follow in detail 

7) to hold an inspection authorization

8) to perform an annual

    inspection

9) to be substituted for

10) to be exceeded by

11) it is preferable

12) aircraft make and   model 
	B
a) підлягати огляду / подлежать осмотру 
b) мати право (повноваження) на огляд /
    иметь право (полномочия) на осмотр

c) забезпечувати повний огляд /

    обеспечивать полный осмотр

d) допустимий стан льотної придатності /

    допустимое состояние летной годности

e) з визначеними інтервалами / с

    установленными интервалами

f) виконувати все до дрібниць / исполнять

    все до мелочей

g) викладати, видавати, формулювати /

    излагать, издавать, формулировать

h) краще / предпочтительно, лучше

i) тип і модифікація літака / тип  и 

   модификация самолета

j) проводити щорічний огляд / проводить

   ежегодный осмотр

k) замінятися чимось / заменяться чем-то 

l) перебільшити термін на, прострочити

   на / превысить (срок) на, просрочить на 


Exercise 21. Read and translate text 3.

Text 3.  Annual and 100-hour Inspections
The annual and 100-h inspections are designed to provide a complete inspection of aircraft at specified intervals. These inspections determine the condition of an aircraft and the maintenance required to return the aircraft to an acceptable condition of airworthiness.

For aircraft operating under FAR Part 91, the maximum interval between annual inspections is 12 calendar months, meaning the aircraft will again become due for inspection on the last day of the same month, 12 months later. In addition to an annual inspection, aircraft operated commercially are also required to have a 100-hour (h) inspection. The procedures and scope of these inspections are set forth in Appendix D of FAR Part 43 and should be followed in detail. The regulations speak of 100-h and annual inspection as being of identical scope; the only difference between the two is the persons authorized to perform them. Certificated airframe and powerplant maintenance technician holding an inspection authorization (IA) issued by the FAA may perform the annual inspection.

 An annual inspection may be substituted for a 100-h inspection. The 100-h time limitation may be exceeded by not more than 10 h, if necessary, to reach a place where the inspection can be performed. The excess time, however, is included in computing the next 100 h of time in service. As an example, an aircraft that flew 105 h between inspections would have only 95 h until the next inspection is due. However, the reverse does not apply. For example, an aircraft that has been inspected after only 90 h does not have 110 h before the next inspection. There is no provision for exceeding an annual inspection. To move an aircraft that is “out of annual” requires a special flight permit from the local FAA flight standards district office (FSDO).

FAR 43.15 provides a list of rules for persons performing inspections. One of the rules is that a checklist must be used by a person performing an inspection. The technician may use the checklist in FAR 43 Appendix D, the manufacturer’s inspection checklist, or a checklist designed by the technician that includes the items listed in Appendix D to check the condition of the entire aircraft. In most instances, it is preferable to use the manufacturer’s checklist since it was written specifically to include the procedures and details necessary to adequately inspect that particular make and model of aircraft. The checklist will usually be found in the aircraft maintenance manual.

Exercise 22. Translate the “noun + noun” combinations. 

Airframe maintenance; power plant maintenance; airframe and power plant maintenance; airframe and power plant maintenance technician; 100-hour inspection; 100-h time limitation; excess time; flight standards district office; manufacturer’s inspection checklist; aircraft maintenance manual.

Exercise 23. Find the words or phrases from text 3 having the following meanings. (They are given in the same order as in the text).
1) thorough investigation;

2) in proper condition for flight;

3) taking place once every year;

4) methods and range;

5) are formulated;

6) a page of additional information;

7) to give the right to…

8) some extra time;

9) people providing technical maintenance;

10) a list of necessary operations;

11) aircraft producing factory;

12) type and code of aircraft.

Exercise 24. Complete the sentences choosing the variant which, you think, fits best. Begin your answer with one of the following: I think, I guess, I suppose, to my mind, I am sure etc.
1. The annular and 100-h inspections are designed 

a) to make an airplane fit to take off;

b) to provide a complete inspection of aircraft; 

c) to provide personnel training.

2. The interval of 12 calendar months between annual inspections means that

a)  the airplane is not in airworthy condition;

b) the airplane will again become due for inspection in 12 months;

c) the airplane can fly for 12 months without being inspected at all.

3. The only difference between 100-h and annual inspections is

a) the character of inspections;

b) the methods used to perform inspections;

c) the persons authorized to perform inspections. 

4. An aircraft that flew 105 h between inspections would have

  a) only 95 h until the next inspection is due;

  b) the same 100 hours until the next inspection is due;

  c) 105 h until the next inspection is due.

5. FAR 43.15 provides

      a) a list of instruments used to perform inspections;

      b) a list of persons authorized to perform inspections;

      c) a list of rules for persons performing inspections.

6. To check the condition of the entire aircraft, it is preferable

  a) to use the manufacturer’s checklist;

  b) to use the first pilot’s checklist;

  c) to use the checklist recommended by the air carrier.

Exercise 25. Work in pairs. Make a question for each answer below with reference to the text. Use the question word given in brackets.

1. To provide a complete inspection of aircraft at special intervals. 

     (What…for?)

2. The condition of the aircraft. (What?)

3. 12 calendar months. (What?)

4. In Appendix D of FAR Part 43. (Where?)

5. Certified airframe and power plant maintenance technicians. (Who?)

6. A list of rules for persons performing inspections. (What?)

7. By a person performing an inspection. (Who?... by?)

8. The manufacturer’s checklist. (What?)

9. In the aircraft maintenance manual. (Where?)

Language focus

Expressing opinions

Exercise 26. Look at the phrases below and decide how strongly the speaker is asserting his or her views. Put them in the appropriate box.

	Weak
	Medium
	Strong

	It seems to me that…
	I think…
	I’m sure that…


I don’t think…, I am quite certain that…, I would have thought…, I don’t doubt that…, I believe…, I feel sure that…, As I see it…, It strikes me that…, My impression is that… .
Exercise 27. Now answer the questions on text 3 beginning with one of the previous phrases depending on how strongly you are asserting your opinion.

1. The annual and 100-h inspections are designed to provide a partial inspection of aircraft, aren’t they? 2. What do these inspections determine? 3. What is the maximum interval between annual inspections for aircraft operating under FAR Part 91? 4.  How should the procedures and scope of the inspections be followed? 5. What can you tell about the regulations of 100-h and annual inspections if compared? 6.Who is authorized to perform a 100-h inspection? 7. What may an annual inspection be substituted for? 8. What checklist is preferable to use and why? 

Exercise 28. Write a summary of text 3 in no more than 7 sentences using the following phrases and word combinations.

Annual and 100-h inspection; condition of airworthiness; become due for inspection; certified technicians; the excess time; a list of rules; inspection checklist.

Exercise 29. Read text 4 and translate it in writing. 

Text 4. Manufacturer’s Recommended 

Inspection Programs

One of the more popular ways to satisfy the inspection requirements of FAR 91/409 is by the adoption of an aircraft manufacturer’s inspection program. Under this arrangement, the aircraft manufacturer’s program, including its methods, techniques, practices, standards of accomplishment, and inspection intervals, is adopted in its entirety. 

The aircraft manufacturer’s program in most cases contains the frequency and the extent of maintenance necessary for the aircraft, engine, propeller, and rotors. It may also include the frequency of overhauls and the life limit of the components requiring replacement.

A manufacturer’s inspection program is a comprehensive program that will include all the necessary forms and manuals required to conduct the program. Manufacturers often assign names to these programs, such as The Continuous Airworthiness Program or The Continuous Inspection Program. These names should not be confused with the FAA use of the term “continuous inspection program”.

Exercise 30. Tell what you know now about the Aircraft Manufacturer’s Inspection Programs.

Grammar backup

The Passive Voice

I.  We use passive structures when the person who performs the action is unknown, unimportant or quite obvious.

Examples:

The newspapers were delivered at 7.45 (obviously by the postman).

Thousands of phone calls are made every day (it is unimportant who do them).

Oh, my bag has been stolen (I don’t know who stole it).

II.  The passive is formed with the appropriate tense of be + Past Participle. If we want to mention the person or thing that performs the action, we use “by”. For example:

Certificated maintenance technicians are authorized by the faa to perform annual inspections.

III. Passive constructions are typical for and widely used in scientific and technical literature.

 Exercise 31. Translate the sentences paying attention to passive constructions.

1. A more careful approach is needed. 2. Information on the volume of the tank is required. 3. A large disparity between various published data is being discussed now. 4. Numerous classifications have been used. 5. At these frequencies oscillation can be prevented.              6. Students are given every opportunity to acquire knowledge in different branches of science. 7. Any deduction is usually preceded by a number of experiments and observations. 8. They were promised every support in their work. 9. The explosive mixtures should be avoided.    10. It was shown by Reynolds that the affect of the flow was negligible. 11. The identity of these materials has been established by careful studies. 12. Some urgent problems will be discussed at the symposium.

Exercise 32. Read and translate text 5.

Text 5. Operator-Developed Inspection Programs

An operator-developed inspection program is developed and published by the operator. It must include the methods, techniques, practices, and standards necessary for the proper accomplishment of the program. These programs are usually not developed from scratch* but instead are manufacturer’s programs that have been modified to suit the operator’s particular needs. If the program is, in effect, a manufacturer’s maintenance program  with variations (such as a higher engine overhaul period), those variations categorize it as an operator-developed program, not an adoption of a manufacturer’s program. An operator-developed program bears no prior FAA approval.

Significant variations from the manufacturer’s recommendations have to be fully substantiated by the applicant, and the program being approved must provide alternative actions which will ensure an equivalent level of safety. These actions include such things as manufacturer-recommended special inspections and special structural inspections.

Note: *from scratch – починати з нуля / начинать на голом месте

Exercise 33. Copy out the sentences from text 5 in which predicates (присудок, / сказуемое) are in the Passive Voice (there are 6 sentences). Translate them. Then close your book and translate the sentences back into English.

Exercise 34. Change the sentences into the Passive Voice. 

Example: We can fix the shelf. – The shelf can be fixed.

1. They postponed the meeting last week. The meeting… 2. An electrical fault has caused the fire. The fire… 3. They won’t play the football match in such bad weather. The football match… 4. Someone has thrown old letters away. Old letters… 5. Police are looking for the missing boy. The missing boy… 6. The customs officer always checks our luggage when we go through the customs. Our luggage…               7. Somebody was cleaning the room when we arrived. The room…

Exercise 35. Translate into English, using passive constructions.

1. На ці дані можна покластися (rely on). / На эти данные можно  положиться (rely on).

2. Термін прибуття було узгоджено тиждень тому (terms, agree  upon). / Срок прибытия был согласован неделю тому назад (terms, agree upon).

3. Про нове відкриття говорять дуже багато (discovery). / О новом открытии много говорят (discovery).

4. До рішення ще не прийшли (arrive). / К решению еще не пришли (arrive).

5. Нелегко відмовитись від старих традицій (cannot, easily, refuse). / От старых традиций трудно отказаться (cannot, easily, refuse).

6. Зміни, які відбуваються зараз, нелегко врахувати (take place, not easily, account for). / Изменения, происходящие в настоящее время, трудно учесть (take place, not easily, account for).

7. За необхідними інструментами було послано годину тому (required). / За необходимыми инструментами послали час тому назад (required).

8. В цій главі йдеться про деякі властивості металів (chapter, deal with, properties). / В этой главе речь идет о некоторых свойствах металлов (chapter, deal with, properties).
9. Технічному персоналу, який має сертифікат, дозволено проводити огляд літака (certificated, authorize). / Серти-фицированному техническому персоналу позволено проводить осмотр самолета (certificated, authorize).

10. Літак пройшов огляд після 100 годин нальоту / Самолет прошел осмотр после 100 часов налета.

11. АН-225 був створений конструкторським бюро ім. О.К. Антонова у Києві (develop, the Antonov Designing Bureau). / АН-225 был создан конструкторским бюро им. О.К. Антонова в Киеве (develop, the Antonov Designing Bureau).

Exercise 36. Read out loud and learn the recommended vocabulary to text 5.

	approve

jurisdiction

available

supervise 

applicant 

applicable

issue

routine

insofar as

thorough

stem (from)
	затверджувати, схвалювати

юрисдикція, сфера 

  повноважень

який є в розпоряджен-ні, який можна отримати

спостерігати; завіду-вати, керувати

позивач, кандитат 

придатний, уживаний, 

  годящий

випускати, видавати

заведений, який 

  відповідає заведеному

  порядку 

до такої міри, настіль-

  ки

ретельний, повний,

  ґрунтовний

походити, виходити (з)
	утверждать, одобрять 

юрисдикция, сфера

  полномочий
имеющийся в распоряже-нии, доступный
наблюдать; заведовать, руководить
заявитель, кандидат
пригодный, применимый, 
  подходящий
выпускать, издавать
положенный, соответст-

  вующий заведенному 
  порядку
до такой степени, нас-

  только

тщательный, основатель-

  ный, полный
происходить, исходить 

  (из)


Exercise 37. Match the word combinations in part A with those corresponding in part B.
	A

1) progressive inspection

2) on a predetermined basis

3) inspection costs

4) maintain continuous

    airworthiness

5) inspection requirements 

6) inspection procedures

    manual

7) be consistent with
	B
a) вимоги щодо огляду/ требования проверки

b) підтримувати постійну готовність до 

    польотів /поддерживать постоянную летную
    годность;

c) витрати на огляд / расходы на проверку;
d) на раніше встановленій основі / на заранее

    установленной основе;
e) узгоджуватися з / согласовываться с
f) поточний огляд / поточный осмотр;
g) інструкції з проведення огляду / инструкции

     по проведению осмотра


Exercise 38. Match word combinations in part A with those corresponding in part B.

	A

1) type Certificate

    Data Sheet

2) airworthiness 

    directives

3) service bulletin

4) service letter

5) predetermined

    location inspections

6) routine inspection

7) visual examination

8) be beneficial

9) maintenance costs

10) stem from the fact

11) field-service expe-

      rience

12) progressive

      inspecttion schedule

13) conform to 
	B
a) візуальний огляд /визуальный осмотр
b) бюлетень на доробку; експлуатацій-

    ний бюлетень / бюллетень на  доработ-

    ку; эксплуатационный бюллетень

c) перелік даних відповідно до сертифі-

    кату типу / перечень данных в 

   соответствии сертификатам типа
d) огляд раніше обумовлених вузлів

   (агрегатів) /осмотр заранее намеченных

    узлов
e) звичайний огляд/ обычный осмотр 
f) виходячі з того, що / исходить из того, 

    что

g) розпорядження про проведення 

    обслуговування / распоряжение о 

    проведении обслуживания
h) витрати на технічне обслуговування / 

    расходы на техническое обслуживание
i) відповідати чомусь, узгоджуватись /

   соответствовать, согласовываться с

j) директиви щодо льотної придатності / 

   директивы относительно летной 

   годности
k) графік проведення поетапного огляду /

    график проведения поэтапного 

    осмотра

l) досвід обслуговування в аеропорті /

   опыт обслуживания в аэропорту

m) бути вигідним, доцільним /быть

     выгодным, целесообразным


Exercise 39. Read and translate text 6.

Text 6. Progressive Inspections 

The progressive inspection system has been designed to schedule inspections of aircraft on a predetermined basis. The purpose of the program is to allow maximum use of the aircraft, to reduce inspection costs, and to maintain the maximum standard of continuous airworthiness. This system is particularly adaptable to larger multiengine aircraft and aircraft operated by companies and corporations where high use is demanded. A progressive inspection satisfies the complete airplane inspection requirements of both the 100-h and annual inspections. The instructions and schedule for a progressive inspection must be approved by a representative of the local district office of the FAA having jurisdiction over the area in which the applicant for the progressive inspection is located. Approval for such an inspection system requires that a person holding an inspection authorization supervises the inspection program and that an inspection procedures manual be available and readily understandable to the pilot and the maintenance personnel.

The frequency and detail of the progressive inspection must provide for the complete inspection of the aircraft within each 12 calendar months and be consistent with the manufacturer’s recommendations, field-service experience, and the kind of operation in which the aircraft is engaged. The progressive inspection schedule must insure that the aircraft, at all times, is airworthy and conforms to all applicable Aircraft Specification, Type Certificate Data Sheets, Airworthiness Directives, and other approved data such as service bulletins and service letters issued by the manufacturer. 

A typical progressive inspection schedule is the program,  according to which the airplane is inspected and maintained in four operations, called events, scheduled at 50-h intervals. The events are arranged so that a 200-h flying cycle results in a complete aircraft inspection.

An event inspection is a group of several predetermined location inspections, both routine and detailed. A routine inspection consists of a visual examination or check of the aircraft and its components and systems insofar as* is practicable without disassembly. A detailed inspection consists of a thorough examination of the aircraft and its components and systems with such disassembly as is necessary. It would not be beneficial to place an aircraft on a progressive inspection unless it is operated a minimum of 200 h a year since one of the requirements of a progressive schedule is that it be completed at least every 12 calendar months. The decreased maintenance costs and increased use stem from the fact that the inspection is divided up into smaller segments than a 100-h inspection and also that some parts of the airplane, such as the fuselage, wings, and empennage, receive a detailed inspection only every 200 h.

Note: *insofar as – до такої міри, настільки / до такой степени, настолько.

Exercise 40. Work in pairs. Make a question for each answer below with reference to text 5. Use the question word given in brackets.

1. The progressive inspection system has been designed to schedule inspections of aircraft. (What … for?)

2. The purpose of the program is to allow maximum use of the aircraft. (What?)

3. The instructions and schedule for a progressive inspection must be approved by a representative of the local district office of the FAA. (Who?)

4. The complete inspection of the aircraft must be consistent with manufacturer’s recommendations. (What…with?)

5. A typical progressive inspection schedule is the program according to which the airplane is inspected and maintained in four operations. (What kind of…?)

6. The events are arranged so that a 100-h flying cycle results in a complete aircraft inspection. (How? What … in?)

7. A detailed inspection consists of a thorough examination of the aircraft and its components. (What … of?)

Exercise 41. Work in pairs. In this exercise you have to say whether the statements are right or wrong. Correct those which are wrong. Begin your sentence with one of the phrases from exercise 26 on page 20 depending on how strongly you are asserting your view. 

1. The progressive inspection system has been designed to schedule inspections of aircraft on a seasonal basis. 2. The purpose of the program is to allow maximum use of the aircraft to increase the price of tickets and profitability of the aircraft. 3. This system is particularly adaptable to small one-engine aircraft for short-haul routes. 4. The instructions and schedule for a progressive inspection must be approved by a representative of the local district office of the FAA.       5. The frequency and detail of the progressive inspection must provide for minor inspection of the aircraft within each 12 calendar months.      6. An event inspection is a group of several predetermined location inspections both routine and detailed. 

Exercise 42. Retell text 6 using the main points below.

1. The progressive inspection system has been designed to schedule inspections of aircraft on a predetermined basis. 

2. The instructions and schedule for a progressive inspection must be approved. 

3. The frequency and detail of the progressive inspection must be consistent with the manufacturer’s recommendations. 

4. An event inspection is a group of several predetermined location inspections. 

5. A routine inspection consists of a visual examination or check of the aircraft without disassembly.

Exercise 43. Translate text 7 in writing.

Text 7. Special Inspections

In addition to the regularly scheduled inspections, many manufacturers provide for special inspections that are to be performed in the event that an aircraft is subjected to stresses outside of its normal operating environment. These inspections may be for such events as lightning strikes, sudden engine stoppages, severe wind-gust loads, or extremely hard landings. Since these inspections tend to be very specific in nature, it is necessary to refer to the manufacturer’s maintenance manual for performance details.

Exercise 44. Make a list of key words and then give the gist of  text 7 using them.

Grammar backup

Modal Verbs
We use can, can’t, may, should, shouldn’t and needn’t, must, mustn’t to express different meanings.
	Ability 
	We can speak English. They can’t read. (They are too young.)

	Permission 
	You may leave now. You can’t sit here. (It is my seat.)

	Advice
	You should ask at the airline office. She shouldn’t stay out so late.

	Possibility
	You can send a wire in the post-office on the second floor.

	Necessity 
	She needn’t check in her hand luggage.

	Obligation 
	You must be there at 10 o’clock. They mustn’t smoke here.


· “Can, “may”, “must” and “should” are followed by an infinitive without “to”. There is no “s” with “he” or “she”: Can you help me? She must go through a security check.

· We do not use an auxiliary verb to form questions with “can”, “may”, “must” and “should”: Should I buy some traveler’s cheques?

· The positive form of needn’t is “need to”. “Need to” is a full verb, not a modal. It also has a negative form, “don’t need to” (an alternative form to “needn’t”) and a question form: Do you need to leave now?

· We often use “have to” instead of “must” in questions: Do I have to check in over there?

· “Can’t” is common in spoken English. “Cannot” is used in formal writing.

Exercise 45. Translate the sentences.

1. You should tell me the truth. 2. You needn’t go into details.     3. I need hardly to say that I agree with you. 4. I don’t see any reason why they shouldn’t be happy. 5. Her English is very poor, she must study very hard. 6. My cousin can’t walk much, you know, but he can ride perfectly. 7. The Manufacturers informed the buyers that they could deliver the equipment within a month. 8. Why should you do it for her?

Exercise 46. Complete the sentences with (can, can’t) may, should, shouldn’t or needn’t, must, mustn’t.

1. You look tired. You…overwork yourself. 2. You…take your textbook to the class because I’m taking mine. You…sit next to me and we’ll share one book. 3. I’m very thirsty. …I have a glass of water.       4. You don’t feel very well. You…go to the doctor. 5. How many languages…you speak. 6. I’m sorry, I…speak to you now because I’m in a hurry. What about tomorrow? 7. Why…I cross the street when the red light is on? Because it’s dangerous. 8. In England you…drive on the left of the road. 9. … I go out?

Exercise 47. Translate the following sentences. Then close your book and translate them back into English.

1. Can you translate this text without a dictionary? Yes. I can.     2. Can you translate this text for 10 minutes? No. I can’t. It’s too long. 3. Do you have to go to the university 7 days a week? No, I don’t.        4. You needn’t do this exercise in writing. 5. We mustn’t forget about it. 6. You should get up earlier today, otherwise you can be late.

Exercise 48. Translate into English.

1. Я не можу закінчити роботу сьогодні. Залишилось обмаль часу. / Я не могу закончить работу сегодня. Осталось мало времени. 2. Коли вони прибули до Лондону, він зміг вести переговори, не користуючись послугами перекладача. (carry on negotiations) / Когда они прибыли в Лондон, он смог вести переговоры без переводчика. (carry on negotiations) 3. Ми повинні їхати туди завтра вранці? – Ні, в цьому немає потреби. Ми можемо прибути після обіду. / Мы должны ехать туда завтра утром? – Нет, в этом нет необходимости. Мы можем прибыть туда после обеда.  4. Графік регламентного огляду має бути затвердженим представником місцевої адміністрації ФАА. / График регламент-ного обслуживания должен быть утвержден представителем местной администрации ФАА. 5. Слід бути дуже уважним до зміни температури під часу роботи цього пристрою. / Следует быть очень внимательным к изменению температуры во время роботы этого механизма. 6. Немає потреби в огляді шасі зараз. Це було зроблено перед польотом. / Нет необходимости осматривать шасси сейчас. Это было сделано перед вылетом.

Exercise 49. Read out loud and learn the recommended vocabulary to text 8.

	compilation

specification

prescribe

scope

supplement

reference

comprise

assign

arrangement

сoncern

concurrent (-ly)

accomplish

overhaul

on-condition
sign

finding malfunc-

  tion

logbook 

in conjunction with 

procedure

procedural ma-

  nual

discrepancy
	компіляція, компілю-

  вання, складання 
  (довідників)

інструкція; перелік; вимога 

приписувати, визнача -

  ти 

межі, границя, рамки; сфера діяльності

доповнення, додаток

довідка; посилання, згадка; рекомендація

містити в собі, охоп-

  лювати

призначати, встанов-

  лювати

розміщення, розташу-

  вання

торкатися, стосувати-

  ся, зачіпати

одночасний(о), суміс-

  ний (о)

виконувати, здійсню-

  вати

повне перебирання 

  (двигуна), капіталь-

  ний ремонт 

за станом

підписувати, ставити підпис

отримання інформації

  про несправність,

  відмову 

бортовий журнал, формуляр 

сумісно з, разом з

порядок роботи, методика проведення

довідник (керівництво)

  з проведення ч.-н.

розбіжність, відхилен-

  ня (від норми)
	компиляция, компили-

  рование, составление 

  (справочников)

инструкция; перечень; требования

предписывать, опре-

  делять
пределы, рамки; границы; сфера действия

дополнение, добавление

справка; ссылка, упоминание; рекомендация

заключать в себе, охватывать

предназначать, уста-

  навливать

размещение, располо-

  жение,

касаться, затрагивать, иметь отношение

одновременный(о), совместный (о)

выполнять, осуществ-

  лять

полная переборка 

  (двигателя),  капи-

  тальный ремонт

по состоянию
подписывать, ставить подпись

получение информа-

  ции о неисправнос-

  ти, отказе 

бортовой журнал, формуляр 

совместно с, в

  сочетании с

порядок действия,

  методика проведения

руководство (справоч-

  ник) по проведению ч.-л.

расхождение, откло-

  нение (от нормы)  


Exercise 50. Read and translate text 8.

Text 8. Continuous Airworthiness  Maintenance Programs
Air carriers operating under FAR Part 121 are required to have a continuous airworthiness maintenance program. The continuous airworthiness maintenance program is a compilation of the individual maintenance and inspection functions used by operators to fulfil their total maintenance needs. Continuous airworthiness maintenance programs are included in the maintenance section of an air carrier’s operations specifications approved by the Federal Aviation Administration. These specifications prescribe the scope of the program, including its limitations, and the reference manuals and other technical data to be used as supplements to the specifications. The following are the basic elements of continuous airworthiness maintenance programs. 

1. Aircraft inspection. This element deals with the routine inspections, servicing, and tests performed on the aircraft at prescribed intervals. It includes detailed instructions and standards (of related references) by work forms, job cards, and other records which also serve to control the activity, and to record and account for the tasks that comprise this element. Each airline is free to develop its own terminology, which is assigned to the different parts that comprise the inspection program. The use of terms such as A-Check and D-Check is common in a continuous inspection program.

2. Scheduled maintenance. The element concerns maintenance tasks performed at prescribed intervals. Some are accomplished concurrently with the inspection tasks that are part of the inspection element and may be included on the same form. Other tasks are accomplished independently. The scheduled tasks include the replacement of life-limited items and components requiring replacement for periodic overhaul; special inspection such as X-rays checks, or tests for on-condition items; lubrication, and so on. Special work forms can be provided for accomplishing these tasks, or they can be specified by a work order or some other document. In any case, instructions and standards for accomplishing each task should be provided to ensure that it is properly accomplished and that it is recorded and signed for.

Exercise 51. Answer the questions on text 8.

1. What is a continuous airworthiness program? 2. In what section are continuous airworthiness programs included? 3. What organization must approve this program? 4. What are the basic elements of the continuous airworthiness maintenance program? 5. What does the element “Aircraft inspection” deal with? 6. What does it include? 7.What does the element “Scheduled maintenance” concern? 8. What should be provided to ensure that scheduled maintenance is properly accomplished? 
Exercise 52. Match word combinations in part A with those corresponding in part B.

	A
1) air carrier

2) airworthiness main-

    tenance program

3) fulfil maintenance

    needs

4) Federal Aviation  

    Administration

5) the scope of the 

    program 

6) reference manual

7) routine inspection

8) prescribed interval

9) work form 

10) job card

11) be free to 

     develop

12) comprise the 

     inspection program

13) scheduled

      maintenance

14) be accomplished
      concurrently
	B
a) форма (бланк) виконання робіт / форма (бланк) выполнения работ
b) довідник, посібник / справочник,  

    руководство     
c) Федеральне авіаційне управління/

    Федеральное авиационное управление
d) мати право на розробку /

    иметь право на разработку
e) звичайний огляд /обычный осмотр
f) карта виконання робіт / лист (карта)

   выполнения работ
g) встановлений інтервал / установленный

    интервал
h) виконувати вимоги огляду /выполнять

    требования осмотра
i) складати програму огляду / составлять

   программу осмотра
j) авіакомпанія / авиакомпания
k) рамки програми /рамки программы
l) проводитися одночасно /

   проводиться одновременно 
m) програма огляду для визначення

     льотної придатності /программа
    осмотра для определения летной
    годности
n) обслуговування за графіком /

    обслуживание по графику


Exercise 53. Give definitions to the following notions; the text will help you with some of them.

Example: What is a continuous airworthiness maintenance program?

A continuous airworthiness maintenance program is a compilation of the individual maintenance and inspection functions used by operators to fulfill their total maintenance needs.

1. Aircraft inspection. 2. Inspection program. 3. Reference manual. 4. Prescribed interval. 5. Life-limited items. 6. Instruction. 7. Failure analysis. 8. Hard landing. 9. Aircraft logbook. 
Exercise 54. Say what is true and what is false. Correct the false statements.

1. The continuous airworthiness maintenance program is a compilation of the individual maintenance and inspection functions used by operators to fulfil their total maintenance needs.  2. Continuous airworthiness maintenance programs must be approved by ICAO.         3. Aircraft inspection deals with the inspections, servicing and tests performed on the aircraft at any convenient time. 4. Scheduled maintenance is performed at prescribed intervals. 5. No special work forms are provided for accomplishing scheduled maintenance. 6.Procedures for reporting, recording, and processing inspection findings are an essential part of scheduled maintenance. 7. Inspection discrepancy forms are usually used for processing unscheduled maintenance tasks in conjunction with scheduled inspections.

Exercise 55. Match word combinations in part A with those corresponding in part B.

	A

1) life-limited items

2) periodic overhaul

3) on-condition

4) lubrication

5) accomplish a task

6) work order

7) in any case

8) ensure

9) unscheduled 

    maintenance

10) failure analysis 

11) processing inspec- 

      tion findings

12) hard landing

13) aircraft log book

14) discrepancy form

15) in conjunction    

      with

16) pilot’s report
	B
a) виконувати завдання /выполнять задачу
b) замовлення на виконання робіт/ заказ на

    выполнение работ
c) форма реєстрації відхилень від норми /

    форма регистрации отклонений от

     нормы

d) аналіз пошкоджень, відмов / анализ

    неисправновтей, отказов
e) у всякому разі /в любом случае
f) обслуговування поза графіком /обслужи-

    вание вне графика
g) обробка інформації стосовно огляду / 

    обработка данных осмотра
h) гарантувати, дати гарантію / 

    гарантировать, дать гарантию
i) важка посадка / тяжелая посадка
j) змащування / смазка
k) частини, які мають обмежений ресурс /

    части, имеющие ограниченный ресурс

    (срок службы)

l) разом з / вместе с…
m) бортовий журнал, формуляр / бортовой

     журнал, формуляр
n) рапорт пілота / рапорт пилота
o) капремонт за графіком / капремонт по
    графику
p) за станом / по состоянию


Exercise 56. Speak on:
1. The essence of the Continuous Airworthiness Maintenance Program.

2. Aircraft Inspection.

3. Scheduled Maintenance.

4. Unscheduled Maintenance.

Exercise 57. Translate into English.
	Відповідно до статті 121 ФАК (Федеральний авіаційний кодекс) всі авіаперевізники повинні мати програму обслуговування для забезпечення постійної льотної придатності літаків.
	Согласно статьи 121 ФАК (Федеральный авиационный кодекс) все авиаперевозчики должны иметь программу обслуживания для обеспечения постоянной летной годности самолетов.

	Програму обслуговування, аби забезпечити постійну льотну придатність літаків, було включено в інструкцію з технічної експлуатації літаків.
	Программа обслуживания для обеспечения постоянной летной годности самолета была включена в инструкцию по технической эксплуатации самолетов.

	Звичайний огляд, обслугову-вання та випробування, які проводяться на літаку за регламентом, мають назву   “технічне обслуговування літака”.
	Обычный осмотр, обслуживание и испытания, проводимые на самолете по регламенту, называются “техническое обслуживание самолета”.

	Заміна пристроїв з обмеженим  ресурсом, перевірка за допомогою рентгенівського випромінювання, змащування та ін. є складовою до планового (поточного) технічного обслуговування.
	Замена частей самолета с ограниченным ресурсом, проверка с использованием рентгеновских лучей, смазка и др. являются частью планового (текущего) техобслуживания.

	Для виконання всіх видів обслуговування технічному  персоналу необхідно видавати спеціальні форми, які мають бути заповнені та підписані по закінченню роботи.


	Для выполнения всех видов обслуживания техническому персоналу необходимо выдавать специальные формы, которые необходимо заполнять и подписывать по завершению работы.

	Обслуговування поза графіком базується на збиранні інформації за поданнями та заявами пілотів, аналізі несправностей, або незвичайних ситуацій, таких як важке приземлення та ін.
	Обслуживание вне графика производится на основе сбора информации из рапортов и сообщений пилотов, анализа неисправностей или внештатных ситуаций, таких как тяжелая посадка и др.


Exercise 58. Read the text and be ready for back-translating it.

Inspection Programs


Large aircraft (over 12500 lb.) and turbine-powered multi-engine aircraft are excluded from using 100-h or annual and progressive inspections. Due to their complexity, the inspection programs for these aircraft tend to be more specific than the 100-h or annual inspections. FAR Section 91.409 provides four options to the owner or operator in the selection of an inspection program: 

Option 1. A continuous airworthiness inspection program currently in use by a person holding a certificate issued under FAR Part 121.

Option 2. An approved aircraft inspection program currently in use by a person holding an air-taxi certificate under FAR Part 135.

Option 3. A current inspection program recommended by the manufacturer.

Option 4. Any other inspection program established by the registered owner or operator of the airplane and approved by the FAA Administrator.

In the first three options listed, the provision “current” is mentioned. This requirement is intended to prevent the use of obsolete programs.  

Exercise 59. Read text 9 and make up 5 key questions to it. 

Text 9. Approved Aircraft Inspection Programs  

The Approved Aircraft Inspection Program (AAIP) concept was first developed for the benefit of FAR Part 135 air-taxi operators who requested the regulatory authority to develop and use inspection programs more suitable to aircraft in their operating environments than the environments suitable to conventional 100-h annual inspections required by Part 91.

The AAIP allows each operator to develop a program which is tailored to meet his or her particular needs in satisfying aircraft inspection requirements. It provides for the operator to adjust the intervals between individual inspection tasks in accordance with the needs of the aircraft rather than repeat all tasks at each 100-h increment. It also allows the operator to develop procedures and standards for the accomplishment of those tasks. Along with these benefits is the responsibility to achieve an acceptable level of equivalent safety to the conventional Part 91 inspection requirements. The AAIP serves as the operator’s specification for each segment of the program. This is in contrast to the 100-h or annual inspection, where the performing technician or repair station determines, in accordance with Appendix D of Part 43, what work is required. Under the AAIP, the operator is responsible for the program content and standards, and the performing mechanic or repair station is responsible for the accomplishment of the inspection as specified by word sheets and other criteria designated by the program.

An approved aircraft inspection program should encompass the total aircraft, including all installed equipment such as communications and navigational gear, cargo provisions, and so forth. It should include a schedule of the individual tasks or groups of tasks that comprise the program and their frequency of accomplishment.
Exercise 60. Translate text 9 in writing. 

Grammar backup

The Infinitive

As you will see in the table, the Infinitive may have various forms:

	Tense
	Active
	Passive

	Simple

Continuous

Perfect

Perfect Continuous
	to read

to be reading

to have read

to have been reading
	to be read

-

to have been read

-


Compare:

Hi, I’m so glad to see you. – Привіт, я такий радий тебе бачити./ Привет! Я так рад тебя видеть.

It was so good to have met with you all. – Так добре, що я зустрівся з вами всіма. / Так хорошо, что я встретился с вами всеми.

Where is Mike? He must be playing football in the yard. – Де Михайло? Він певно грає в футбол у дворі. / Где Михаил? Он, очевидно, играет в футбол во дворе.

He seems to have been playing since 9 a.m. – Здається, що він грає з 9 ранку. / Он, кажется, играет с 9 утра.

 The Negative Infinitive is formed with “not” before it. 

The doctor told the patient not to go out for some time. 

Exercise 61. Translate the sentences.

1. It is too early yet to properly appreciate the significance of this method. 2. The intention of the author has been to show some newly developed methods. 3. Care is to be taken not to overheat the substance. 4. If fuels are to be burned efficiently, it is necessary to mix air with fuel before it is burned. 5. The explosion must have occurred long ago.        6. There are many problems to be solved. 7. These methods are to be described in the new chapter. 8. The method to be chosen in any particular case depends on many factors. 9. To begin with, one can say that an electric current is the result of a flow of electrons. 10. The effect is too small to be detected.

Exercise 62. Insert Infinitives in the correct form.

1. I would like…a new coat (to buy).

2. Pete was the first…a question (to answer).

3. I can’t…a word? Though he seems…something very important (to hear, to say).

4. We didn’t expect the technician…the damage so soon (to find).

5. I’m sorry…that you have missed so many classes (to find out).

6. He was very sorry…so many classes before the exams. (to miss)

7. He was the only one…this case (to mention).

8. They would never allow the inspection…carelessly (to do).

9. …this simple fact is not so very easy (to explain).

10. A larger motor takes a long time…speed …very widely nowadays (to get up, to use).

Exercise 63. Read text 10, find 9 Infinitives in it, state their functions and translate the text. After that try to translate it back into English sentence by sentence without looking into the text. 

Text 10. Walk-Around Inspections 

To keep an aircraft in proper operating condition and to locate defects that arise between major inspections, manufacturers recommend various types of walk-around and preflight inspections. Frequent minor inspections of airliners are to be conducted by flight engineers or maintenance personnel. The inspections must usually be conducted at every stop at which time permits. For example, the inspector might carry a flashlight and check the interior of the tailpipe for the condition of the turbines and thrust reversers. The inspector further should check the tires, look for fluid leaks, and examine the fuselage and control surfaces for wrinkles and any other condition that indicates deterioration or damage.

Exercise 64. Read out loud and learn the recommended vocabulary:

	remove

cap

dip-stick

sight gauge

drain

strainer

sediment

tire inflation

loose

nick

malfunction

stand clear of
cowling

carbon deposit

contamination

nickel-cadmium electrolyte

potassium hyd-

  roxide
	усувати, знімати

кришка, ковпак

вимірювальна рейка, стержень для вимірю-

  вання рівня рідини

вимірювальне скло, трубка рівня (рідини в баці)

зливати; зливний отвір

прямоточний паливний фільтр

відстій

тиск у шинах

незакріплений, той, що хитається

тріщина, щілина, зазубень

несправність, відмова, перебої під час роботи

стояти на відстані від

капот двигуна; обтікач

наліт сажі 

забруднення

нікель-кадмієвий електроліт

гідроокис калію
	убирать (устранять), снимать

крышка, колпачок

мерная рейка, стержень для измерения уровня жидкости 

мерное стекло, трубка уровня (жидкости в баке)

сливать;  сливное отверстие

прямоточный топлив-

  ный фильтр

отстой

давление в шинах

незакрепленный, болтающийся, шатаю-

  щийся

трещина, щель, зазубрина

неисправность, отказ, перебои в работе

стоять на расстоянии от

капот двигателя; обтека-

  тель

налет сажи

загрязнение

никель-кадмиевый электролит

гидроокись калия 


Exercise 65. Read and translate text 11.

Text 11. Daily and Preflight Inspections

Before the first flight of an airplane each day, a daily inspection should by performed. This inspection will usually involve the following instructions.

1. Check the fuel tanks for quantity by removing the fuel caps and observing the level of fuel in the tanks. A dip-stick is sometimes necessary.

2. Check the quantity of oil in the oil tank by means of a dip-stick or sight gauge.

3. Drain a small amount of fuel from each of the fuel drains and strainers. This is to ensure that sediment and water are removed from the tanks.

4. Check the inflation of all tires.

5. Check the extension of the shock struts to ensure that they are properly inflated.

6. Check the engine compartment for loose wires and fittings. Visually inspect spark-plug leads, nuts, air ducts, exhaust pipes, controls, and accessories. Check for oil leaks. 

7. Examine the propeller blades for nicks, cuts, and evidence of any other damage.

8. With the ignition switch off, turn the propeller by hand at least two revolutions and note any unusual noises or other indications of malfunction. Stand clear of the propeller’s plane of rotation.

9. Examine the cowling and the inspection plates for proper fastening.

10. Inspect the hinges and the control attachments of all control surfaces. Test each control for freedom of movement.

11. Visually inspect the exterior of the aircraft for damage, loose parts, or any other unsatisfactory condition. Check for fluid leaks.

12. Inspect the windshield, windows, and doors for damage. Check the door or doors for proper latching and locking.

13. Inspect the interior of the cabin and cockpit, including the seat belts, the seats, and any loose parts on the floor.

14. Test the operation of all controls from within the cockpit, including the operation of brakes. 

15. After starting the engine, check the operation of all instruments, the radio, and the propeller (if the propeller is a constant-speed type). See that the engine-oil pressure is indicated within 30 s after the engine starts.

16. Test the operation of the landing, navigation, cabin, and instrument lights.

If the aircraft is flown several times during the day, it is not necessary to make all the inspections just listed; however, a general check of the aircraft, including the quantity of fuel and oil, should be made before each flight.

Exercise 66. Read the list of instructions again. Name the principle structural units of the airplane and major components of the airplane engine to which all the mentioned items in text 11 belong and define their principal functions.
Example: Fuel tanks – engine fuel system. The function of fuel tanks is to store fuel, or: Fuel tanks are used for fuel storage.

Exercise 67. Role-play.

You have been working for Ukraine International Airlines for 5 years as a mechanic. Explain to a new member of the staff how to make  daily and preflight inspections. Explain why it has to be done in a particular way. Sequence of operations:

First (-ly) → Then → Next → After that → Finally.

Exercise 68. Study carefully the typical inspection format for a continuous airworthiness inspection program.

	Type
	When
	Who
	What

	No. 1 service “walk – around”
	Before each flight
	Mechanic and pilot
	Exterior check of aircraft and engines for damage and leakage; includes specific checks such as brake and tire wear

	No. 2 service
	During overnight layovers at maintenance locations; at least every 45 hours of domestic flying or 65 hours of international flying
	Mechanics 
	Same as No. 1 service plus specific checks including oils, hydraulics, oxygen, and unique needs by aircraft type

	A-check 
	Approximately every 200 flying hours, or about every 15 to 20 days – depending on type of aircraft
	3-5 mechanics
	More detailed check of aircraft and engine interior including specific checks, services, and lubrication of sys-tems such as:

Ignition

Generators

Cabins

Air conditioning

Hydraulics

Structure

Landing gear

	B-/ M-/ L-checks
	Heaviest level of routine line maintenance; approximately every 550 flying hours or every 40-50 days; work performed overnight
	12-80 mechanics
	Similar to  A-Check but in greater detail, with specific aircraft and engine needs such as torque tests, internal checks, and flight controls

	C-check
	Every 12-15 months, depending on aircraft type; airplane out of service for 3-5 days
	150-200 mechanics and inspectors – depending on aircraft type
	Detailed inspection and repair of aircraft, engines, components, systems and cabin, including operating mechanisms, flight controls, and structural tolerances

	D-check
	Most intensive inspection; every 4-5 years, depending on aircraft type; airplane out of service up to 30 days
	150-300 mechanics and inspectors – depending on aircraft type 
	Major structural inspections for detailed needs which include attention to fatigue corrosion; aircraft is dismantled, repaired and rebuilt as required; systems and parts are tested, repaired or replaced


Exercise 69. Answer the following questions.

1. What is considered to be the heaviest level of routine line maintenance?

2. What type of check requires the greatest number of mechanics and inspectors and why?

3. What is the most frequent service and what does it consist in?

4. During what type check should the greatest number of operations be carried out?

Exercise 70. Read out loud and learn the recommended vocabulary to text 12.

	to commence

to itemize

to comply with

compliance

to bring into compliance with

to complete

to research

alert

malfunction

to make sense

to ensure

problem area

prior to

discrepancy 

  form

flashlight

compression tester

jack 
	починати (ся)

складати перелік, перерахувати по пунктах; уточнювати, деталізувати

відповідати (вимо-

  гам), діяти згідно

  (правил)

відповідність; згода;

  піддатливість,

  поступливість

привести у відповід-

  ність з

закінчувати, завершу-

  вати

дослідження, вивчення, ретельні пошуки (чогось), науково-дослідна праця

тривога, сигнал
  тривоги, поперед-

  ження про небезпеку
несправність, відмова

мати сенс

забезпечувати, гаран-

  тувати

ділянка, зона, де може виникнути проблема, ускладнення

раніше, до, попереду

форма (бланк) невідповідності, розбіжності

електричний ліхтар

прилад для випробу-

  вання тиску, компре-сії

домкрат
	начинать (ся)

составлять перечень, перечислить по пунктам; уточнять, детализировать

соответствовать (требо-

  ваниям), действовать

  согласно (правилам)

соответствие; согласие;

  уступчивость, податли-

  вость

привести в соответствие с

заканчивать, завершать

исследование, изучение, тщательные поиски (чего-либо), научно-исследовательская работа

тревога, сигнал тревоги, 

  предупреждение об 

  опасности

неисправность, несраба-

  тывание, отказ

иметь смысл

обеспечивать, гарантиро-

  вать

участок, зона, где может возникнуть проблема, осложнение

раньше, до, перед

форма (бланк) несоответствия, расхождения

электрический фонарь

прибор для определения давления, компрессии

домкрат


Exercise 71. Match English words and word combinations in A with the corresponding ones in B.

	A
	B

	1) to commence with the owner’s

    request
	а) звіти про обслуговування 

    літака / отчеты об обслужи-

    вании самолета

	2) to fill out (in) a work order
	b) відомість технічного

    контролю / ведомость

    технического контроля

	3) to itemize the work


	c) складати облік робіт /

     составлять перечень работ

	4) to reach firm understanding
	d) починатися зі звертання

    власника / начинаться с

    обращения владельца

	5) the cost of inspection
	e) вартість огляду / стоимость

    осмотра

	6) airplane maintenance records
	f) заповнювати бланк

   замовлення на виконання

   роботи / заполнять бланк
    заказа на выполнение робот

	7) researching airworthiness 

    directives
	g) до початку огляду / до начала 

    осмотра

	8) to bring into compliance with
	h) досягти повного взаємо-

   розуміння / достигать
     полного взаимопонимания

	9) it makes no sense
	i) це не має сенсу / это не имеет

   смысла

	10) prior to beginning the

      inspection
	j) вивчення інструкцій щодо 

  визначення льотної придат-

   ності / изучение инструкций

   по определению летной 

   годности

	11) the checklist 
	k) привести у відповідність до / 

    привести в соответствие с 


Exercise 72. Match English words and word combinations in A with the corresponding ones in B.

	А
	В

	1) along with
	a) кишеньковий ліхтар /

    карманный фонарь

	2) discrepancy form
	b) пристрій для перевірки

    компресії / прибор для

    проверки компрессии

	3) Type Certificate Data Sheet
	c) перелік даних відповідного

    сертифікату типу /перечень 

    данных в соответствии с 

    сертификатом типа

	4) pocket-sized magnifying glass
	d) бланк розбіжностей / бланк

    несоответствий

	5) flashlight
	e) домкрат / домкрат

	6) compression tester
	f) разом з / вместе с

	7) jack
	g) кишенькове збільшуване скло

   /карманное увеличительное

    стекло


Exercise 73. Read and translate text 12.

Text 12. Inspection Preparation

Although specific inspection practices and procedures will vary depending on the size of the aircraft and the type of inspection being conducted, the basic fundamentals followed in conducting an inspection do not change.

The inspection process commences with the owner requesting that an inspection be performed on the airplane. At this point a work order should be filled out itemizing the work that is to be accomplished. A firm understanding should be reached about the cost of the inspection, what is included in this cost (e.g., servicing, lubrication, airworthiness directive compliance, and so on), and the approximate time period planned for completing the inspection. In order to gain a better understanding of the history and the present condition of the aircraft, it is necessary to obtain the airplane maintenance records for thorough study and review.

An important part of the preinspection process is researching airworthiness directives (ADs) and service bulletins. The technician must determine whether all applicable airworthiness directives on the aircraft, power plant, propeller, instruments, and appliances have actually been accomplished.

If the maintenance records indicate compliance with an AD, the technician should make a reasonable attempt to verify this. The reason for this verification is that it is not uncommon for a component that was brought into compliance with an AD and properly recorded to then be replaced by another component, which had not yet been brought into compliance with the AD.

The FAA general aviation airworthiness alerts (AC43-15) are also an important source of service experience. These alerts are selected service difficulties reported to the FAA on malfunction or defect reports. It makes sense to use the experiences other persons have had on similar products. These publications help ensure that a problem area is not overlooked.

Prior to beginning the inspection, the checklist to be used should be located, along with discrepancy forms, the appropriate maintenance manual, and the Type Certificate Data Sheet.

The tools needed to perform the inspection should then be readied. Inspection tools can be many and various, ranging from a pocket-sized magnifying glass to a complete X-ray machine. The principal tools for most inspectors are a flashlight and an inspection mirror; however, additional items such as a magneto-timing light, compression tester, and jacks are among the other tools usually required.

Exercise 74. Name the words whose meanings are given below.

1. The person who owns something. 

2. An official looking closely into, examining officially to make sure that everything is being done correctly. 

3. Serving as a base or foundation, essential, primary, original from which others are derived. 

4. Adequate, appropriate, good condition of an airplane when it is permitted to fly. 

1. Action in accordance with request, command, directive, order etc. 

2. Official report of proceedings, piece of evidence or information, account of facts preserved in permanent form. 

3. Short official statement of public event or news. 

4. To establish the truth of, to examine smth. for this purpose, e.g. statement, figures, references etc.    
5. Actual observation of or practical acquaintance with facts or events, knowledge resulting from this. 
6. Something wrong with a machine, caused by a mistake in the way it was made or designed. 
7. The ability to behave in an intelligent and sensible way and to avoid doing anything stupid.

Exercise 75. Answer the questions.

1. What changes and what does not change in the process of aircraft inspection? 2. What does the inspection process start with?   3.What is an important part of the preinspection process? 4. What should be carefully verified by a technician and why is it obligatory?    5. What else is an important source of service experience? 6. What should be done prior to  beginning an inspection? 7. What tools are needed to perform an inspection?

Exercise 76. Insert prepositions.

1. Specific inspection practices and procedures vary depending … the size of the aircraft. 2. The process of inspecting commences … the request of the owner to perform an inspection … the airplane. 3. A work order should be filled …, itemizing the work that is to be accomplished. 4. It is important to reach a firm understanding … the cost of the inspection and what is included … this cost. 5. … order to gain a better understanding of the present condition of an aircraft, it is necessary to obtain the airplane maintenance records. 6. All airworthiness directives … the aircraft must be accomplished. 7. The technician should verify if the maintenance records indicate compliance … an AD. 8. The reason … this verification is that any component that was brought … compliance with the AD and properly recorded, may then be replaced … another one. 9. The alerts are selected service difficulties reported …  the FAA…malfunction or defect reports. 10. The checklist to be used should be located prior … beginning the inspection. 11. There are various inspection tools ranging … a pocket-sized magnifying glass … a complete X-ray machine. 12. The principal tools … most inspectors are a flashlight and an inspection mirror.

Exercise 77. Role play. 

You are an experienced mechanic who has to conduct an inspection of an airplane. Number the procedures in the right order.

Ready the tools needed to perform the inspection. 

Make an attempt to verify if the maintenance records indicate compliance with Ads. 

Fill out a work order itemizing the work that is to be accomplished. 

Find out if there is the owner’s request for performing inspection on the airplane. 

Read through all publications concerning the FAA general aviation airworthiness alerts. 

Locate the checklist to be used along with discrepancy forms, the appropriate maintenance manual and the Type Certificate Data sheet. 

Reach a firm understanding about the cost of the inspection and what is included in this cost. 

Obtain the airplane maintenance records for thorough study and review. 

Exercise 78. Read the text and study the inspection-panel diagram. After studying it: 1) translate the names of all inspection panels shown in Figure 1; 2) tell what parts and units of the airplane each inspection-panel gives access to.

Opening and Cleaning

Each person performing an annual or 100-h inspection shall, before that inspection, remove or open all necessary inspection plates, access doors, fairings and cowlings. He shall thoroughly clean the aircraft and aircraft engine.

New technicians often have difficulty in knowing which inspection plates and panels must be removed. Many manufacturers provide assistance in the form of an inspection-panel diagram, such as the one illustrated in Figure 1. When opening inspection plates and cowlings, the technician should take note of any oil or other foreign-material accumulation, which may offer evidence of fluid leakage or some other abnormal condition that should be corrected. 
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Figure 1. Access plates and panels

Supplementary reading

Exercise 79. Read text 1, translate it into your native language and then make back translation of it.

Text 1. Servicing Brake and 

Hydraulic Systems

Brake and hydraulic systems must be serviced in accordance with the manufacturers’ instructions. As long as these systems operate satisfactorily, service is not normally required at intervals of less than 100 h of operation. When it is necessary to add fluid, it is most important that the correct fluid be added. If the wrong fluid is used, it will be necessary to drain and flush1 the system and probably change all the seals in the components of the system. Petroleum solvents2 can be used to flush a system that uses petroleum fluids. Many large aircraft use a synthetic, fire-resistant hydraulic fluid. If these fluids or any of a similar type are put into a system designed for petroleum fluid, considerable  damage can result. 

Notes:

1. Flush – промивати струменем рідини / промывать струей жидкости.

2. Solvent – розчинник / растворитель.

Exercise 80. Read and translate text 2, then make a list of instructions for tire servicing.

Text 2. Tires

Maintaining proper tire inflation will minimize tread wears1 and help prevent tire ruptures2 caused from running over sharp stones and ruts3. When inflating4 tires, visually inspect them for cracks and breaks. Reverse the tires on the wheels, if necessary, to produce even wear. All tires and wheels are balanced before installation and the relationship of tire, tube, and wheel should be maintained upon reinstallation. Out-of-balance wheels can cause extreme vibration in the landing gear during takeoff and landing. When landing, tires grow slightly due to the shock load. Normally, this growth is balanced by tread wear so there is no increase in the tire diameter.

Notes:

1. Tread wear – зношення протектору покришки / износ протектора покрышки.

2. Rupture – розрив, руйнування, ушкодження / разрыв, разрушение, повреждение.

3. Rut – вибоїна / выбоина.
4. Inflate – накачувати (шини) / накачивать (шины) 

Exercise 81. Read  text 3 and entitle it.

Text 3

A most important factor in the maintenance of an aircraft is cleanliness. Although cleaning is not actually a part of the inspection process, it is an important step in preparing an aircraft for redelivery to the owner as well as being a good preventive-maintenance1 practice. A film of dirt2 on the surface of a metal or a painted aircraft will attract moisture and chemical pollutants3 with the surface of the aircraft. The result is oxidation4, corrosion, and general deterioration5 of the surface. Cleanliness is particularly important in areas near the ocean, where the air is salty, or in areas where air pollution is comparatively severe. Regular cleaning and waxing of the exterior surfaces of an aircraft will effectively reduce corrosion and other forms of deterioration. It is desirable to keep an airplane hangered when possible. Since this cannot always be done, the owner or operator of an aircraft should try to keep it as clean as possible.

This section is not intended to describe all the methods for cleaning aircraft and their parts; however, some general principles will be discussed, with particular emphasis on the dangers involved in the use of improper cleaning methods and unsuitable cleaning materials.

Notes:

1. Preventive maintenance – профілактичне обслуговування / профилактическое обслуживание.

 2. A film of dirt – шар бруду / слой грязи.

3. Chemical pollutants – хімічні забруднювачі / химические загрязнители.

4. Oxidation – окислення / окисление.

5. Deterioration – псування, ушкодження, зношення / порча, повреждение, износ.

Exercise 82. Make a short summary of text 3.

Exercise 83. Read text 4.

Text 4. Exterior Painted Surfaces

When an airplane is covered with dust, sand, or other types of dirt no attempt should be made to wipe the surface clean with a dry cloth, no matter how soft the material is. Wiping a dirty surface with a dry material will scratch the metal or paint on the surface because of the abrasiveness1 of the fine particles2 of sand or dust. Scratching the surface will destroy the smooth finish3 and will increase the rate of deterioration, particularly if the pure-aluminum coating on clad4 material is scratched through to the base metal.

Generally, the painted surfaces can be kept bright by washing them with water and mild soap, rinsing5 with water, and drying with cloths or a chamois6. Harsh or abrasive soaps or detergents7, which cause corrosion or scratches, should never be used. Remove stubborn oil and grease with a cloth moistened with special solvent. Many of the new-type paints being used on aircraft, such as urethane8, do not require waxing to keep them bright. However, if desired, the airplane may be waxed with a good automotive wax. Soft cleaning cloths or a chamois should be used to prevent scratches when cleaning or polishing. A heavier coating of wax on the leading surfaces will reduce the abrasion problems in these areas.

Notes:

1. Abrasiveness – абразивна твердість / абразивная твердость.

2. Fine particle – дрібна частка / мелкая частичка.

3. Finish – поліровка / полировка.

4. Clad – плакірований / плакированный.

5. Rinse – споліскувати / споласкивать.

6. Chamois – замша / замша.

7. Detergent – миючий засіб / моющее средство.

8. Urethane – уретан / уретан.

Exercise 84. Make written translation of  text 4.

Exercise 85. Make a list of instructions for cleaning exterior painted surfaces.

Exercise 86. Read and translate text 5.  

Text 5.  Inspecting the Aircraft

The most important part of any inspection is the visual examination given to the airplane to determine its airworthiness. All the related steps in the inspection process, such as service and repair, are dependent on a thorough visual examination. On a 100-h or annual inspection, this step cannot be supervised but instead must be performed by the appropriately certificated person who is returning the aircraft to service. As required by FAR 43.15, a checklist must be used and should be carefully followed. While performing the visual inspection, the inspector should avoid getting sidetracked1 on related service and repair problems but instead should make a written list of all discrepancies found on the aircraft. A discrepancy report should provide a location for the discrepancy write-up2, the corrective action taken, the technician making the repair, and the inspector returning the aircraft to service. 

The principal purpose in performing an inspection is to determine if the aircraft is airworthy. In order for an airplane to be declared airworthy, it must meet two criteria: (1) it must be in condition for safe operation, and (2) it must conform3 to its Type Certificate Data Sheet. Safe operation refers to the condition of the aircraft with relation to wear and deterioration. Some general inspection guidelines that may be followed in making this determination are inspection of:

1) metal parts for security of attachment, cracks, metal distortion4, broken spotwelds5, corrosion, condition of paint, and any other apparent damage;

2) movable parts for lubrication, servicing, security of attachment6, binding, excessive wear, safetying, proper operation, proper adjustment, correct travel, cracked fittings, security of hinges, defective bearings, cleanliness, corrosion, deformation, sealing, and tension;

3) bolts in critical areas for proper installation, correct safetying, and correct torque7 values when visual inspection indicates the need for a torque check;

4) wiring8 for security, chafing9, burning, defective insulation10, loose or broken terminals11, heat deterioration, and corroded terminals;

5) fluid lines and hoses12 for leaks, cracks, dents13, kinks14, chafing, proper radius, security, corrosion, deterioration, obstruction, and foreign matter;

6) filters, screens, and hoses for cleanliness, contamination15, and replacement at specified intervals.

The manufacturer’s checklist and maintenance manual will explain what needs to be checked during the inspection.

An airplane’s conformity to its Type Certificate Data Sheet is considered attained when the required and proper components are installed and they are consistent with16 the drawings, specifications, and other data that are a part of the type certificate. In addition to providing for required equipment, the data sheet provides such information as static rpm, control-surface travel limits, and whether or not a flight manual considers required equipment. It also identifies limitations, which must be displayed on the aircraft in the form of markings and placards. Any deviation from the aircraft’s certificated type design is considered a major alteration and should be provided for in an FAA Form 337. An aircraft that does not conform to its Type Certificate Data Sheet is considered to be unairworthy.

An additional item included on most checklists is a review of the aircraft paperwork. The aircraft registration and airworthiness certificate should be located on board the aircraft. If these certificates are not available, the aircraft should be reported as unairworthy; the owner should be informed that the documents must be in the aircraft, with the airworthiness certificate displayed as required in FAR 91.203, when the aircraft is operated.

Other documents often needed but not a part of the airworthiness requirements might be the state registration, FCC17 radio-station licenses, and similar papers. The owner or operator is responsible for the proper display of these documents. However, the technician will be performing an appreciated service by informing the operator of any deficiencies in the display and carriage of these documents.

At the conclusion of the visual inspection, a meeting with the airplane’s owner is usually held in order to discuss the discrepancies located during the inspection. Discrepancies need to be divided into two categories: those that affect the airworthiness of the airplane and those that may be cosmetic in nature and do not affect the aircraft airworthiness. Those items not affecting the airworthiness of the airplane may have corrective action delayed to a later date. For those discrepancies that affect airworthiness, the owner has the option of having them repaired by the maintenance technician performing the inspection or using the procedures specified in FAR 43.11 and having the aircraft declared unairworthy. This will permit an owner to assume responsibility18 for having the discrepancies corrected prior to operating the aircraft. The discrepancies can be cleared by an technician unless they are major repairs or major alterations. If repairs are preventive maintenance, they can be cleared by the owner or pilot.

There is no stigma19 attached to the aircraft because it is reported to be unairworthy. In effect, the report says that the aircraft is airworthy with the exception of the items on the discrepancy list. When those listed items are corrected, the aircraft is eligible20 to be operated. The owner may want the aircraft flown to another location to have repairs completed, in which case the owner should be advised that a Special Airworthiness Certificate, FAA Form 8130-7 (formerly referred to as a ferry21 permit), is necessary. A special airworthiness certificate may be obtained at the local FAA district office.

Notes:

1. side track – відвертати вбік, відволікати від цілі / уводить в сторону, отвлекать от цели.

2. write up – детальний виклад або опис / подробное изложение или описание.

3. conform to – відповідати / соответствовать.

4. distortion – викривлення / искривление.

5. spotweld – місце точкового зварювання / место точечной сварки.

6. security of attachment – надійність  кріплення / надежность  крепления.

7. torque – затягувати гайку, момент крутіння / затягивать гайку, крутящий момент.

8. wiring – проводка, електричний провід / проводка, электропровод.

9. chafing – тертя, зношення / потёртость, износ.

10. insulation – ізоляція, ізоляційний матеріал / изоляция, изоляционный материал.

11. terminal – клема / клемма.

12. hose – шланг, рукав / шланг, рукав.

13. dent – вибоїна, западина, ум’ятина / выбоина, впадина, вмятина.

14. kink – дефект, несправність / дефект, неисправность.

15. contamination – забруднення / загрязнение.

16. be consistent with – бути сумісним з, узгоджуватися / соответствовать, согласовываться.

17. FCC (Federal Communication Commission) – Федеральна комісія зі зв’язку (МНПО) / Федеральная комиссия по связи (МНПО).

18. assume responsibility – брати на себе відповідальність / брать на себя ответственность.

19. there is no stigma – немає претензій / нет претензий.

20. be eligible to – бути прийнятим, допущеним; мати право на / быть принятым, допущенным, иметь право на.

21. ferry – перегонка, перебазування; перегоняти перебазовувати / перегонка, перебазирование; перегонять, перебазировать.

Exrcise 87. Make up 10 questions on text 5.

Exercise 88. Divide text 5 into logical parts and write a topical sentence for each part. 

Exercise 89. Make a report on “Inspecting and Maintenance of the Aircraft”.

Exercise 90. Read and give the gist of each of the following texts.

Maintenance Manuals

The maintenance manual provides information which enables a technician to perform servicing functions, to locate and identify faults, to repair all systems and subsystems, and to replace any unit normally requiring such action on the flight line or in the hangar.

Illustrated Parts Catalogue (IPC)

The IPC, customized for each airline, presents information for provisioning and requisitioning of replacement parts and assemblies. The IPC identifies current and superseded parts. It also identifies small replaceable parts such as filters, seals, bearings, and connectors which are components of a line replaceable unit (LRU).

Wiring Diagram Manual

The wiring diagram manual contains four types of information: maintenance instructions on electrical connectors, customized wiring diagrams, various lists and charts of electrical data produced by the automated wiring data system, and electrical equipment location illustrations. These lists and illustrations, which reflect such data as equipment and wire numbers, wiring and connector locations by zone and station, and hook-up information, are organized according to ATA numbering format and chapters.

Structural Repair Manual

 The structural repair manual contains descriptive information and repair procedures for primary and secondary structure of aircraft. The manual also includes damage classification, fastener substitution, and other information to facilitate repair operations.

Overhaul Manual

Most manufacturers provide separate and self-supporting overhaul instructions and illustrated parts lists for each repairable unit. The instructions provide complete information for repair, replacement, and bench testing.

Tool and Equipment List

 The tool and equipment lists present tools and equipment recommended for servicing, line maintenance, and overhaul of the systems, subsystems, and components.

Weight and Balance Manual

The weight and balance manual presents data in sufficient depth for the airline to analyze and establish operating weights, centre of gravity positions, and balance criteria. The manual contains all weight and balance material required by government regulations for commercial aircraft.

Nondestructive Testing Manual

The nondestructive testing manual contains all pertinent data on the inspection and testing of structure by nondestructive means. Such methods as dye-penetrant, magnetic particle, eddy current, ultrasonic, and radiographic are discussed. Specific conditions are detailed for the inspection of particular structural areas and components.

Service Bulletins

These are issued to affect modifications to the aircraft, engine, or accessories, authorize critical or urgent parts substitution, and transmit special instructions to maintain the aircraft.

Airworthiness Directives (AD Notes)

Airworthiness Directives are issued by the Federal Aviation Administration (FAA) for an aircraft, engine, or part thereof when an unsafe condition exists with regard to the operation of the aircraft. Ads are also issued if the unsafe condition is likely to exist or develop in other products of the same type design. An aircraft may not be operated if an airworthiness directive applies to it, except in accordance with the requirements of the AD. Generally, an AD will require inspection of the aircraft with the necessary repair or replacement of aircraft components.

ATA Specification 100

Most transport aircraft manuals use the Air Transport Association of America Specification Number 100, “Specification for Manufactures’ Technical Data”. The subject matter is divided into chapters and groups of chapters to facilitate the location of information. This chapterization provides a functional breakdown of the entire airplane. Information on all units comprising a system will be found in the chapter identified by the name of that system, or by a general name indicative of the several systems which may be covered in that chapter. Thus, all units relating to the generation and distribution of electrical power are covered in Chapter 24, ELETRCICAL POWER, while electrically driven pumps and valves serving the fuel system are covered in Chapter 28, FUEL. Also, all units of the elevator control system, hydraulic, mechanical and electrical units, are included in Chapter 27, FLIGHT CONTROLS. Each chapter begins with a chapter Table of Contents which shows the chapter divided into sections and the assigned subject numbers within that chapter.

Exercise 91. Copy out aviation terms which refer to the topic “Inspecting the Aircraft” from the supplementory texts.

Exercise 92. Learn definitions.

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

Inspection. The term “inspection” shall mean a visual examination to determine the condition of an aircraft, engine propeller, or appliance of any component or part thereof.

Terminal Check. “Terminal” checks may be performed at stations where equipment and personnel are available.

Routine Check. “Routine” checks covering specified items are made at the end of the trip or at completion of several trips are made at the end of a trip or at completion of several trips.

Station Check. “Station” checks cover all items reported on a pilot’s airplane and engine performance report. The station check is to be performed at stations where trips originate and maintenance personnel are based.

Exercise 93. Speak on:

1. Aircraft Inspection and Servicing Requirements.

2. Aircraft Maintenance.

3. Annual and 100-hour Inspections.

4. Manufacturer’s Recommended Inspection Programs.

5. Operator-Developed Inspection Programs.

6. Progressive Inspections.

7. Special Inspections.

8. Continuous Airworthiness Maintenance Programs.

9. Approved Aircraft Inspection Programs.

10. Daily and Preflight Inspections.

Exercise 94. Do module test I.

MODULE II. ENGINE MAINTENANCE 

Exercise 1. Read and translate text 1.

Text 1. Engine Inspection and Servicing Requirements

Engines are intended for continuous reliable service. Particularly during take-off and landing they must deliver full performance. Engines are to be kept in the working condition so that the high level of safety and reliability is maintained throughout operating life at minimum cost. If the engines are fully functional, safety will not be endangered. “Safety first” is the motto of the civil aviation. 

In order to meet safety requiments and to provide efficient operation of aviation engines, aircraft maintenance engineers should be familiar with the engine design, operation, inspection, troubleshooting, repair, maintenance and overhaul procedures. In establishing the engine inspection requirements it is necessary to consider the engine design, size, type, and airplane applied. Engines should be operated in accordance with the recommendations of the manufacturer. The manufacturer works out the engine maintenance and troubleshooting technology which is presented in the Engine Maintenance Manual. The engine design, the principles of the engine operation, its systems, units and assemblies are also given in the Engine Maintenance Manual (Engine Maintenance Guide) and in the charts.

The maintenance inspection concept is based on failure development probability and capability to identify, localize and eliminate failures, that’s to reveal failures and correct them. 

Engines must be inspected at regular intervals. The term “inspection” means a visual examination to determine the condition of the engine. Visual inspection of aviation engines can give more reliable assurance of the engine condition. Typical inspections are performed daily or before flight on every turbine engine installation. Periodic checks of engine installations are performed each 100 hours of time in service. Minor inspections include many items not inspected during daily or preflight inspections. Major inspection includes partial disassembly of the engine.  

Maintenance repair involves inspection of some parts of the engine which are found to be repairable. 

The engine overhaul is performed when the engine compiles a predetermined number of operational hours. 

Exercise 2. Read and learn the recommended vocabulary to text 1.

	endanger
	загрожувати 
	угрожать

	operating life 
	строк служби 
	срок службы

	concept
	поняття 
	понятие

	probability 
	вірогідність
	вероятность

	eliminate
	усувати 
	устранять

	reveal 
	виявляти
	обнаруживать

	troubleshooting


	виявлення та

  усунення несправ-

  ностей 
	выявление и

  устранение неисп-

  равностей

	chart 
	карта 
	карта 

	repair
	ремонт
	ремонт 

	overhaul 
	капремонт; повне
  перебирання
  (двигуна)
	капремонт; полная

  переборка (двига-

  теля)


 Exercise 3. Translate verb – noun pairs.

To operate – operation, to intend – intention, to recommend – recommendation, to inspect – inspection, to eliminate – elimination, 

to accumulate – accumulation, to identify – identification, to localize – localization, to determine – determination, to install – installation, 

to examine – examination, to prevent – prevention, to destruct – destruction, to consider – consideration, to present – presentation.

Exercise 4. Define the parts of speech and translate the following word chains.

1. Service, serviceable, serviceability, serviceably, serviceman, serviced, servicing.

2. Operate, operation, operational, operator, operative, operated, operating.

3. Inspect, inspection, inspector, inspective, inspected, inspecting.

4. Check, checker, checkable, checkoff, checkout, checklist, checked, checking. 

5. Troubleshoot, troubleshooter, troubleshooted, troubleshooting.

6. Eliminate, elimination, eliminator, eliminative, eliminated, eliminating. 

7. Maintain, maintenance, maintainability, maintained, maintaining, maintenance-free. 

8. Repair, repairer, repairable, repairability, repairman, repaired, repairing. 

9. Test, tester, tested, testing, testable, testee. 

10. Overhaul, overhaulability, overhauled, overhauling. 

11. Assemble, assembly, assembled, assembling. 

12. Disassemble, disassembly, disassembled, disassembling.

Exercise 5. Translate the following noun clusters.

a) engine design, engine operation, engine section, engine inspection, engine check, engine repair, engine troubleshooting, engine maintenance, engine removal, engine unpackaging, engine depreservation, engine test, engine run-up, engine surge, engine parameters, engine storage, engine control, engine manufacturer, engine trouble, engine module;

b) repair process, inspection procedure, flight cycle, maintenance manual, fuel flow, oil pressure, fault indicator, take-off power, overhaul hangar, service experience, test stand, repair method, performance measurement, trend analysis, flight check, maintenance program, flight incident, standard parameter, maintenance personnel, oil leakage, overhaul tools, safety wire, troubleshooting technology, damage level, maintenance sector, operation test, fatigue test;

c) line maintenance check, computerized information system, oil temperature gauge, engine trimming operation, exhaust gas temperature, engine maintenance technology, aircraft maintenance schedule, engine trend monitoring, fuel control operation, ground safety rules, engine assembly procedure, foreign matter damage, compressor rotor blade, engine condition parameters, engine rotation speed;

d) engine driven fuel pump, flight idle speed chart, rotor blade damage level, oil pressure indication data, aviation engine thrust reversal, engine overheat warning indicator, engine electronic equipment failure, engine ground performance check.  

Exercise 6. Translate terminological word combinations related to engine maintenance.

a) ground maintenance, enroute maintenance, line maintenance, corrective maintenance, on-condition maintenance, operation(al) maintenance, preflight maintenance, preventive maintenance, routine maintenance, turnaround maintenance, scheduled maintenance; 

b) visual inspection, internal inspection, external inspection, ground inspection, technical inspection, thorough inspection, airborne inspection, preventive inspection, maintenance inspection, daily inspection, periodic inspection, annual inspection, routine inspection, preflight inspection, postflight inspection, reliability inspection, scheduled inspection;

c) visual check, ground check, flight check, idle check, preflight check, prestart check, functional check, landing check, post-flight check;

d) current repair, major repair, minor repair, preventive repair, routine repair, restoring repair, thorough repair, regular repair, emergency repair;

e) ground test, operational test, preflight test, airworthiness test, flight test, reliability test, failure test, tunnel test, turbulence test, fatigue test;

f) engine overhaul, major overhaul, scheduled overhaul, regular overhaul, preventive overhaul,  preventive-maintenance overhaul.    

Exercise 7. Insert prepositions wherever necessary.

1. Engines are intended … continuous reliable service. 2. Engines are to be kept … working condition so that the high level … safety and reliability is maintained … operating life … minimum cost. 3. Engines must be inspected … regular intervals. 4. The visual inspection … the engine can give more reliable assurance … engine condition. 5. Aircraft maintenance engineers should be familiar … the engine design, operation, inspection, troubleshooting, repair, maintenance and overhaul procedures.

Exercise 8. Answer the questions.

1. Are engines intended for continuous reliable service?

2. When must engines deliver full performance?

3. What is presented in the Engine Maintenance Manual?

4. What is the maintenance inspection concept based on?

5. What is the motto of the civil aviation?

6. What does the term “inspection” mean?

7. When are periodic checks of the engine installation performed?

8. When is the engine overhaul carried out?

9. Visual inspection of aviation engines can give more reliable assurance of the engine condition, can’t it?  

10. Why should engines be operated in accordance with the recommendations of the manufacturer?

Exercise 9. Give English equivalents to these word-combinations. 

Виявлення та усунення несправностей / выявление и устранение неисправностей; повне перебирання двигуна / полная переборка двигателя; недоліки в роботі двигуна / неполадки в работе двигателя; вимоги завода-виробника / требования завода-изготовителя; візуальний огляд / визуальный осмотр; строк служби / срок службы; надійне обслуговування / надежное обслуживание; мінімальні витрати / минимальные расходы; вказівки з технічного обслуговування та ремонту двигуна / руководство по техническому обслуживанию и ремонту двигателя.

Exercise 10. Convey the gist of text 1.

Exercise 11. Read and learn the words to text 2.  

	safetying 
	законтрування 

  (деталей)
	законтривание 
  (деталей)

	harness
	проводка
	проводка

	terminal
	затискувач, клема
	зажим, клемма 

	thermocouple
	термоелемент, 

  термопара
	термоэлемент,

  термопара

	spark plug
	свічка запалювання
	свеча зажигания

	security
	міцність кріплення
	прочность крепле-

  ния

	nut
	гайка
	гайка

	bolt
	болт
	болт

	deterioration
	зношування, зтиран-

  ня, пошкодження 
	износ, истирание, 

  повреждение

	drain valve

flashlight
	зливний кран, кран

  для зливу

кишеньковий  руч-

  ний електричний 

  ліхтар
	сливной кран, кран 

  слива

карманный ручной 

  электрический 

  фонарь

	warping
	короблення, викрив-

  лення
	коробление, искрив-

  ление


	buckling
	короблення, згинан-ня, випучування
	коробление, исгиба-

  ние, выпучивание


Exercise 12. Read, translate and make up the plan of text 2.

Text 2

Daily or Preflight Inspection. The following items indicate typical inspections which should be performed daily or before flight on every turbine-engine installation. In any case, the manufacturer’s inspection procedures must be followed.

The engine compartment or nacelle should be inspected for cleanliness and security of all lines and fittings. It should also be inspected for fuel and oil leaks, loose parts and any other undesirable condition.

Accessory mountings should be inspected for oil leakage, the security of any attachment, safetying, etc.

A complete external inspection of the engine should be accomplished to discover any loose or missing safety wire; loose nuts, bolts, and attachments.

The engine and inlet ducts should be inspected for any loose parts, materials, tools, or other material.

The tail pipe or afterburner should be inspected for heat damage, loose parts, cracking, and any other undesirable condition. The turbine wheel should be inspected with a strong flashlight so that any damage may observed.

Minor Inspections. Minor inspections include many items not inspected during daily or preflight inspections but do not include those items which require the engine disassembly.

During minor inspections, the following items should be checked in addition to those covered under preflight inspections.

The electrical system should be inspected for condition of harness, wiring terminals, thermocouples, spark plugs, and ignition units.

The fuel system units should be removed, cleaned, and reinstalled.

Any metal particles should be checked to determine whether excessive wear or other damage has occurred within the engine.

The engine controls should be operated to see that they are free and operate in the proper manner.

The air-inlet area should be inspected for damage caused by any foreign matter. The area should be clean and all attachments secure.

The compressor area should be inspected for cracks, the security of nuts and bolts, the security of air-bleed units, and the security of all case-mounted accessories.

Combustion chambers should be visually inspected for any damage or deterioration. Drain valves should be checked for proper operation.

The rear turbine and nozzle guide vanes should be inspected to the extent possible without disassembly. A strong flashlight will aid in this operation. The exhaust cone, the afterburner tail pipe, and similar units should be checked for warping, buckling, burning, and cracks.

Major Inspections. Major inspections include partial disassembly of the engine to see parts inaccessible during lesser inspections. A complete major inspection includes the previously described operations.

A major inspection requires an examination of the compressor blades and stator vanes, combustion chambers and liners, turbine blades, nozzles, fuel manifolds and fuel system and units, and operating parts of the afterburner.

Exercise 13. Write out sentences with modal verbs from texts 1 and 2 and translate them.

Exercise 14. Write out sentences having predicates in the Passive Voice from texts 1 and 2.

Exercise 15. Compress the information of text 2 to 6 sentences.

Exercise 16. Tell what you have learned about. 

1. Engine Maintenance Inspection Concept. 

2. Types of Engine Inspection. 

3. Engine Servicing Requirements.

Exercise 17. Learn the words to text 3.

	airworthy
	придатний до

 польоту або

 експлуатації 
	пригодный к полету или эксплуатации 

	preventive
	профілактичний 
	профилактический

	scheduled main-

  tenance
	планове (регламент-

  не) технічне обс-

  луговування 
	плановое (регламент-

  ное) техническое  обс-

  луживание 

	inspection 
	огляд 
	осмотр 

	recurring
	періодичний, той, що

 повторюється 
	периодический, 

  повторяющийся

	cowl
	капот 
	капот 

	maintenance 

  manual 
	вказівки з технічного

  обслуговування та 

  ремонту
	руководство по

  техническому  

  обслуживанию и

  ремонту 

	cranking
	прокрутка (двигуна)
	прокрутка (двигателя)

	engine depreser-

  vation
	розконсервація двигу-

  на 
	расконсервация двига-

  теля

	false start 
	помилковий запуск 
	ложный запуск

	engine run-up
	випробування двигуна
	опробование двигателя

	fuel metering 
	замір витрати палива
	замер расхода топлива

	engine surge 
	помпаж двигуна 
	помпаж двигателя 

	
	
	


Exercise 18. Read and translate text 3.

Text 3. Engine Maintenance

The engine maintenance covers both the work that is required to maintain an engine and its systems in the airworthy condition while it is installed in an aircraft and the work that is required to return an engine to the airworthy condition once¹ it has been removed from an aircraft.

So there exist two major methods of the engine maintenance: preventive or scheduled and corrective or unscheduled maintenance. The scheduled maintenance attempts to prevent failures during operation by using preventive measures. The scheduled maintenance includes periodic and recurring inspections that must be made in accordance with the engine section of the aircraft maintenance schedule.

These checks range from inspections which do not entail opening of cowls to more elaborate checks within specified time limits, usually calculated in aircraft flying hours or cycles. A flight cycle is normally defined as one takeoff and landing.

The unscheduled maintenance covers work necessitated by occurrences that are not normally related to time limits – e.g., a bird ingestion, a strike by lightning, or any heavy landing.

It is essential that all inspection and maintenance practices should be done in accordance with the manufacturer’s and engineer’s  maintenance manuals and guides.

The engine maintenance manual presents the engine maintenance technology which consists of:

A. Maintenance

B. Removal and Installation

C. Test

D. Inspection and Check

E. Cleaning and Painting

F. Routine Repair

A. Engine maintenance procedures illustrated in charts, as a rule, include the manual cranking of the fan rotor, the low pressure rotor and the pressure rotor, air discharge from the engine fuel system.

B. The engine removal and installation technology involves the engine unpackaging, the external and internal depreservation of the engine.

C. During the engine operation, the following engine tests are usually performed: the false start, cold cranking, engine run-up, fuel metering.

D. The engine inspection and checks are performed after a heavy landing or severe turbulence, engine surge, collision with birds.

The inspection of the compressor and turbine nozzle blades, the flame tube, the turbine nozzle diaphragm and the fan turbine is carried out by means of optical instruments. It is very important to determine the damage level of compressor rotor blades.

E. Cleaning and painting follow removing corrosion.

F. The routine repair involves the change of units, assemblies, sensors, pipelines.

Note: ¹once it has been removed from an aircraft – у випадку, якщо двигун було знято з літака – в случае, если двигатель был снят с самолета.

Exercise 19. Translate the following word combinations.

Airworthy condition, scheduled maintenance, unscheduled maintenance, preventive measures, flying hours, time limits, bird ingestion, heavy landing, routine repair, manual cranking, air discharge, engine removal, engine depreservation, cold cranking, engine run-up, engine surge, damage level.

Exercise 20. Give English equivalents to the following  word combinations.
Придатний до польоту або експлуатації / пригодный к полету или эксплуатации; планове технічне обслуговування / плановое техническое обслуживание; прокрутка двигуна / прокрутка двигателя; розконсервація двигуна / расконсервация двигателя; помилковий запуск / ложный запуск; випробування двигуна / опробование двигателя; помпаж двигуна / помпаж двигателя; періодичний огляд / периодический осмотр.

Exercise 21. Finish the sentences.

1. There exist two major methods of the engine maintenance: …

2. A flight cycle is normally defined as one takeoff and …

3. It is essential that all inspection and maintenance practices should be done in accordance with …

4. Engine maintenance procedures include the manual cranking of the fan rotor, the low pressure rotor and the pressure rotor, the air discharge from …

5. The engine removal and installation technology involves the engine unpackaging, …

6. During the engine operation, the following engine tests are usually performed: …

7. The engine inspection and checks are performed after a heavy landing or severe turbulence, …

8. The inspection of the compressor and turbine nozzle blades, the flame tube, the turbine nozzle diaphragm and the fan turbine is carried out by means of …

9. Cleaning and painting follow removing …

10. The routine repair involves the change of …

Exercise 22. Match the synonyms.

	1) engine cranking

2) flame tube

3) discharge

4) rough landing

5) cleaning

6) routine repair

7) chart

8) manual

9) engine operation

10) malfunction
	a) engine running

b) defect

c) heavy landing

d) hand-operated

e) map

f) purification

g) exhaust

h) current repair

i) engine motoring

j) combustion liner


Exercise 23. Give Ukrainian/Russian equivalents to the following verb combinations and use them in sentences of your own.

To localize failures, to eliminate errors, to inspect for cleanliness, to check for cracks, to watch for evidence,  to install in place, to keep in the working condition, to perform scheduled maintenance, to indicate internal failures, to determine engine airworthiness, to guarantee safety and reliability, to reveal the foreign object damage, to be familiar with inspection procedures, to identify the progressive hot section deterioration, to carry out periodic engine checks, to conduct the engine power check, to ensure consistency of engine check parameters.

Exercise 24. Answer the questions.

1. What are major methods of the engine maintenance?

2. What does scheduled maintenance include?

3. What work does unscheduled maintenance cover?

4. What is a flight cycle?

5. What is the engine maintenance technology?

6. What does the engine maintenance technology consist of?

7. What engine tests are usually performed?

8. What is carried out by means of optical instruments?

9. What does routine repair involve?  

10. What is “Engine Maintenance Manual”?

Exercise 25. Match the synonyms.

	1) fault 

2) parameter

3) breakdown

4) improper engine operation

5) inspection

6) adjust

7) disassembly

8) indicate

9) unit

10) troubleshooting
	a) dismantling

b) display

c) characteristic

d) detecting and correcting faults

e) engine failure

f) examination

g) regulate
h) module

i) trouble

j) damage


   Exercise 26. Make up sentences using the following word combinations.

To replace damaged parts of the engine, to monitor operating characteristics  of  the  engine,  to  take  necessary   urgent   measures, 

to conduct the engine-icing test, to be out of service, to transmit to the central computer, to stabilize engine parameters, to identify and solve technical problems, to include special sensors, to indicate developing problems, to cause engine failures, to troubleshoot engine problems, to increase engine service reliability, to provide the optimum engine performance, to require the major repair, to accumulate know-how in technical services.

Exercise 27. Memorize the following explanations.

1. To repair engine parts is to make them suitable for further service.

2. To maintain the engine is to keep it in good repair or working order.

3. To troubleshoot is to detect and correct faults.

4. To inspect the engine is to check it for condition and serviceability.

5. To clean the engine and its parts is to use chemical cleaners (organic solvents or paint-stripping solutions) for washing, degreasing, for removing corrosion, heat scale and carbon from certain components.

6. To overhaul the engine is to remove the engine from the aircraft and send to an overhaul base to disassemble, clean, inspect, repair and reassemble the complete engine and its accessories.

7. To test the engine is to ensure correct performance.

Exercise 28. Put questions to all parts of these sentences.

1. Many present day airlines have been accumulating know-how in technical services.

2. The computerized Reliability On Demand (ROD) program records all technical faults occurring in our fleet.

3. Engines have to be maintained according to a cost-efficient formula that guarantees safety and reliability, and is approved by the airworthiness authorities.

4. The oil pressure, temperatures, vibrations, possible leaks, and revolutions at all power settings up to full take-off power are all checked on the engine test stand.

5. The engine design, the principles of the engine operation, its systems, units and assemblies, the engine parameters control, the engine maintenance and the troubleshooting technology are presented in the Engine Maintenance Manual (Engine Maintenance Guide) and in the charts.

6. The main objectives of civil aviation enterprises are maximum safety, high level of reliability and high profitability. 

Exercise 29. Change the sentences into the Active Voice.

1. Engines are checked continually, using Engine Condition Monitoring.

2. Defects are revealed, localized and eliminated.

3. The preventive engine maintenance is performed according to the Engine Maintenance Manual. 

4. The material fatigue and corrosion are identified and classified at the earliest possible stage.

5. Final inspection results are recorded on a special chart.

6. The restauration of all damages occurred are ensured with regular intermediate checks during the entire repair process.

7. Repairable parts are processed and then they are given a rigid inspection.

8. The ultrasonic scanning is employed to detect irregularities in bonded joints and reinforcements.

9. The magnetic particle inspection is performed for checking high tensile steel for cracks.

10. X-rays are used to inspect areas that are otherwise not accessible.

11. The final check of an engine after its overhaul is performed on the engine test stand.

12. All maintenance and overhaul work is aimed at ensuring maximum efficiency as well as reliability.

13. The overhaul of the engine is accomplished by the manufacturer or at approved overhaul stations.

Exercise 30. Comment on the following statements.

1. “Safety first” is the motto of the civil aviation.

2. Engines are to be kept in the working condition so that the high level of safety and reliability is maintained throughout operating life at minimum cost.

3. The major task of the maintenance sector lies in developing the aircraft and engine maintenance program.

4. The maintenance concept is based on failure development probability and capability to identify, localize and eliminate failures.

5. The possibility of any failure is to be kept at the minimum.

6. There are two basic methods of maintenance: the preventive or scheduled maintenance and corrective maintenance.

7. In civil aviation there exists an international computerised information system which allows airlines and aircraft manufacturers to take necessary urgent measures in serious flight incidents.

8. All maintenance operations should be performed strictly according to established procedures.

9. A measuring device installed in the engine monitors such operating characteristics as temperature, pressure, engine speed, etc. and outputs the collected data through on-board printer.

10. The flight being completed the data printouts are fed into the ground-based computer system and then these data are transmitted to the central computer.

11. The computer compares the data obtained with the standard parameters and produces engine condition parameters, then an engine condition preliminary assessment (diagnostics) is printed out to be analysed for further thorough checks and, if needed, an engine replacement follows. 

12. For operation purposes, the maintenance system combining preventive and corrective maintenance measures should be put in practice.

Exercise  31. Translate into English.

1. “Безпека в першу чергу” – девіз цивільної авіації. /“Безопасность в первую очередь” – девиз гражданской авиации.

2. Основною метою підприємств цивільної авіації є: максимально висока безпека, високий рівень надійності і висока рентабельність. / Основными целями предприятий гражданской авиации являются: максимально высокая безопасность, высокий уровень надежности и высокая рентабельность.

3. Необхідно утримувати двигуни працездатними, аби зберігати високий рівень безпеки і надійності на протязі всього часу експлуатації, при мінімальних витратах. / Необходимо содержать двигатели в исправности, чтобы высокий уровень безопасности и надежности сохранялись на протяжении всего времени эксплуатации, при минимальных расходах.

4. Головна задача технічного сектора є складання програми  технічного обслуговування і ремонту літаків і двигунів. / Главная задача технического сектора состоит в составлении программы  технического обслуживания и ремонта самолетов и двигателей.

5. Концепція технічного обслуговування базується на ймовірності виникнення дефектів і можливості їх знаходження, локалізації та усунення. / Концепция технического обслуживания базируется на вероятности возникновения дефектов и возможности их обнаружения, локализации и устранения.

6. Ймовірність виникнення дефекту повинна бути мінімальною. / Вероятность возникновения дефекта должна быть минимальной.

7. Існують два основних методи технічного обслуговування двигуна: профілактичне (превентивне) або планове і корективне технічне обслуговування. / Существуют два основных метода технического обслуживания двигателя: профилактическое (превентивное) или плановое и коррективное техническое обслуживание.

8. Метою планового технічного обслуговування двигуна є за допомогою профілактичних засобів запобігати виникненню дефектів під час експлуатації. / Задачей планового технического обслуживания двигателя является с помощью профилактических мер предотвратить возникновение дефектов во время эксплуатации.

9. Основні питання програми технічного обслуговування: а) Які  дефекти можуть виникнути? б) Який вплив цих дефектів? в) Які приховані дефекти можуть виникнути і який їхній вплив у поєднанні з іншими дефектами? /Основные вопросы программы технического обслуживание: а) Какие дефекты могут возникнуть? б) Каково влияние этих дефектов? в) Какие скрытые дефекты могут возникнуть и каково их влияние в сочетании с другими дефектами?

10. В цивільній авіації існує міжнародна інформаційна система, яка дозволяє вживати необхідні заходи в авіакомпаніях та у літакобудуванні при виникненні серйозних інцидентів під час польотів, при великих пошкодженнях або аваріях.  /В гражданской авиации существует международная информационная система, которая позволяет принимать необходимые меры в авиакомпаниях и в самолетостроении при возникновении серьезных инцидентов во время полетов, при больших повреждениях или авариях.

11. Всі технічні операції повинні виконуватися за чітко встановленими вказівками. /Все технические операции должны выполняться в соответствии с четко установленными предписаниями.

12. Встановлені у двигуні вимірювальні прилади слідкують за такими експлуатаційними характеристиками, як температура, тиск, кількість обертів і т.д. і виводять зібрану інформацію за допомогою бортового друкувального пристрою. / Установленные на двигателе измерительные приборы следят за такими эксплуатационными характеристиками, как температура, давление, число оборотов и т.д. и выдают собранную информацию с помощью бортового печатного устройства.

13. Роздруковані дані після польоту надходять до наземної комп’ютерної системи і потім передаються у центральний комп’ютер. / Данные распечатки после полета вводятся в наземную компьютерную систему и затем передаются в центральный компьютер.

14. Комп’ютер порівнює отримані дані зі стандартними параметрами і видає характеристику стану двигуна, внаслідок чого проводяться ґрунтовні перевірки і в разі необхідності – заміна двигуна. / Компьютер производит сравнение полученных данных со стандартными параметрами и выдает характеристики состояния двигателя, вследствие чего проводятся обстоятельные проверки и в случае необходимости замена двигателя.

15. З метою забезпечення надійної експлуатації двигуна має бути створена система технічного обслуговування, яка б об’єднувала в собі профілактичні та корегувальні заходи. / Для обеспечения надежной эксплуатации двигателя должна быть создана система технического обслуживания, объединяющая в себе профилактические и коррективные меры.

Exercise 32. Put 7 key questions to text 3.

Exercise 33. Make up a plan of text 3.

Exercise 34. Write a short summary of text 3. 

Exercise 35. Speak on. 

1. Engine Maintenance Technology 
2. Major Methods of Engine Maintenance.  
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Participle

There are two Participles in English – Participle I and Participle II, traditionally called the Present Participle and the Past Participle. 

As you will see in the table, the Present Participle (Participle I) may have various forms.

	Active Voice
	Passive Voice

	Simple (Indefinite) Tenses

	inspecting 

writing
	being inspected

being written

	Perfect Tenses

	having inspected

having written
	having been inspected

having been written


Compare:

Repairing engine parts you make them suitable for further service. – Ремонтуючи частини двигуна, ви робите їх придатними до подальшої експлуатації. / Ремонтируя части двигателя, вы делаете их пригодными к дальнейшей эксплуатации.

Having inspected the compressor blades, the technician determined the damage level. – Оглянувши лопатки компресора, технік встановив рівень пошкоджень. / Осмотрев лопатки компрессора, техник опеределил уровень повреждений.

All necessary measures being taken by the crew, the destruction of the engine may be prevented. – Коли екіпажем вживаються всі необхідні заходи, можна запобігти руйнування двигуна. / Когда экипажем принимаються все необходимые меры, можна предотвратить разрушение двигателя.  

 All necessary measures having been taken by the crew, the destruction of the engine was prevented. – Оскільки екіпажем було вжито всі необхідні заходи, руйнування двигуна було попереджено. / Так как экипажем были приняты все необходимые меры, разрушение двигателя было предотвращено .  

The Past Participle (Participle II) has only one form for all tenses. The Past Participle of regular verbs ends in -ed. The Past Participles of  irregular verbs do not have distinctive endings: swum, gone, drunk.

Exercise 36. Form the Present Participle of the verbs and translate them.

Model: to operate – operating

            працювати – працюючий / работать – работающий
To maintain, to inspect, to check, to troubleshoot, to eliminate, to repair, to test, to assemble, to disassemble, to reassemble, to identify, to localize, to correct.

Exercise 37. Translate the “Present Participle + Noun” combinations.

Operating equipment, warning indicator, transmitting apparatus, illustrating procedures, producing power, recording device, using measures, obtaining data, eliminating failures.

Exercise 38. Replace the attributive clauses by Participial constructions.

Model: The device which provides indication of the oil pressure is new. – The device providing indication of the 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 the vibration of the engine casing is of a new design.

4. Warning devices which give all necessary information to the crew in flight are located in the cockpit.

5. The troubles which result in the “low oil pressure warning indicator” response are dangerous.

Exercise 39. Complete each sentence using Participial constructions. Translate them.

Model: We discuss the problem (to deal with flight safety).

            We discuss the 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).

4. The explosion resulted from the substance (to be volatile).

5. We recognized the engineer (to sign the engine maintenance chart).

Exercise 40. Form the Past Participles of the following verbs and translate the pairs.

Model: to check – checked – перевіряти – перевірений/проверять – проверенный

To test, to maintain, to detect, to indicate, to correct, to centralize, to perform, to repair, to accumulate, to examine, to install, to prevent, to present, to determine.

Exercise 41. Translate the Past Participle of the verbs.

Broken, corroded, damaged, cracked, worn, injured, bent, dented, chipped, weakened, scratched, buckled, displaced, warped, patched, repacked, retouched, replaced, recoated, renewed, safetied, secured, accumulated, adjusted, lubricated, tightened.

Exercise 42. Translate the “Past Participle + Noun” combinations.

Maintained engine, established requirements, broken device, manufactured engine, identified failure, eliminated defect, revealed cracks, corrected failure, troubleshooted engine, repaired indicator, accumulated water, installed computer, classified fatigue, damaged bucket, removed engine, carried out checks, collected data.

Exercise 43. Write out sentences with the Present Participle and the Past Participle from texts 1, 2, 3 and translate them.

Exercise 44. Replace the attributive clauses by Participial constructions.

Model: Warning devices which are installed on board an aircraft give all necessary information to the crew in flight. – Warning devices installed on board an aircraft give all necessary information to the 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 choking.

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 45. Translate in the way shown.

Model: The device used is a fire-detector. – Пристрій, що використовується – датчик пожежі./Используемое приспособление – пожарный датчик.

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.

Exercise 46. Translate the sentences into your mother tongue. 

1. Testing new engines, the engineer sets them for low revolutions.

2. Nickel is a hard metal resembling silver in colour.

3. We have some aviation plants producing engines of various types.

4. Any vibrating object produces a sound.

5. Being covered with a thick layer of grease, the engines were delivered in good condition.

6. Having put the engine on its foundation, we fastened it with bolts and nuts.

7. Removing the engine from its box, we carefully hoisted it with chains and winches.

8. Having been cleaned and oiled, the bearings were packed in the boxes.

9. We heard an airplane flying somewhere not from the island.

10. The carbon combines chemically with oxygen, forming the carbon dioxide. 

Grammar backup

Gerund

The Gerund is formed by adding the suffix -ing to the stem of the verb, and coincides in form with the Participle.

The forms of the Gerund in English are as follows.

	Active Voice
	Passive Voice

	Simple (Indefinite) Tenses

	inspecting 

writing
	being inspected

being written

	Perfect Tenses

	having inspected

having written
	having been inspected

having been written


Compare:

A lot depends on engineer’s following the procedures specified by the manufacturer. – Багато залежить від того, чи виконують інженери інструкції завода-виробника. / Многое зависит от того, выполняют ли инженеры инструкции завода-изготовителя.  

They were blamed for not having taken into account the corrosion of the surface. – Їх звинуватили в тому, що вони не звернули уваги на корозію поверхні. / Их обвинили в том, что они не обратили внимание на коррозию поверхности.  

The engineers do this work without being reminded. – Інженери виконують цю роботу без нагадувань. / Инженеры выполняют эту работу без напоминаний.

The technician was to blame for these cracks not having been revealed. – Технік винен в тому, що тріщини не були виявлено. / Техник виноват в том, что трещины не были обнаружены.

The Gerund may fulfil the following syntactic functions:

	Subject  
	Filling up the engine maintenance log book is important. – Заповнення бортового журналу – важливе. / Заполнение бортового журнала – важно. 

	Predicative 
	Its function is fuelling the aircraft. –    Його призначення – заправляти літак./ Его назначение – заправлять самолет. 

	Direct object 
	He likes reading books. – Він любить читати книги./ Он любит читать книги. 

	Indirect object 
	They insisted on changing this unit. – Вони наполягали на заміні цього блоку./ Они настояли на замене этого блока. 

	Attribute  
	a)  I don’t like his manner of speaking. – Мені не подобається його манера говорити./ Мне не нравится, как он разговаривает.  

b)  There are many ways of translating Gerund into Ukrainian. – Існує багато способів перекладу герундія українською мовою./ Существует много способов перевода герундия на украинский язык.  

	Adverbial modifier

 of:
a) time
	After reading the book, he returned it to me. – Прочитавши книгу, він повернув її мені./ Когда он прочитал книгу, он вернул ее мне. 

	b) manner
	The combustion chamber expands air   by burning fuel. – Камера згорання розширює повітря шляхом спалювання пального./ Камера сгорания расширяет воздух путем сжигания топлива.



Exercise 47. Write out sentences with the Gerund from texts 1, 2. Name their functions and translate. 

Exercise 48. Name the functions of the non-finite forms of the verbs and translate them.

1. Reading English books is necessary to master the language.
2. Speaking foreign languages is of great importance for all people throughout the world.
3. Travelling into the 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.

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 49. Replace the subordinate clauses of time by the “in+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 engine.
3. Deep concentration of attention is required when you carry out the visual inspection.

4. We don’t find any difficulty when we solve such problems.
5. The maintenance engineer feels satisfaction when he eliminates  failures.

Exercise 50. Answer the questions using the “for+Gerund” construction. 

Model: What is the computer used for?
                      For controlling engine performance.

1. What does the Engine Maintenance Manual serve for?

2.  What does the flight engineer prepare postflight reports for?
3.  What does the log book serve for?
4.  What should the samples be taken for?
5.  What are fire-extinguishers used for?
6. What is the routine repair carried out for?

7.  What is the cargo secured for?
Exercise 51. Join the sentences, using the “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.

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 the centre of gravity.
     He knows these methods.
3. He must inform the crew about the fuel level. 

    This task is rather important.
4. We can measure the fuel quantity in the fuel tank. 

    The method is accurate enough.

5. We must inspect turbine nozzle blades. 

    The procedure is illustrated in this chart.

Exercise 52. Join the sentences using the “by+Gerund” construction. 

Model: This device was tested. We increased the 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 the damaged parts.
3. The danger of fire was reduced. They added this inhibitor to jet fuels.
4. The possibility of some damage has been eliminated. We installed this device.
5. The samples were drawn for a visual check. We used the method of   direct sampling.

Exercise 53. Comment on these statements. 

1. Specialists’ training requires special equipment.
2. Speaking English is of great importance for every educated person.
3. Studying theory leads to experimenting.
4. Defuelling is the 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 engine is a maintenance engineer’s duty.
7. Observing aircraft maintenance rules is a vital factor of providing   flight safety.

8. Repairing aircraft turbojet engines of present-day generation is a  complex job.

9. Troubleshooting is defined as the detection of fault indications.

10. Inspecting parts after they have been repaired consists mainly of magnetic inspection.

11. Reading English technical articles concerning aviation helps you  learn English better.
Exercise 54. Complete the sentences and translate them, paying attention to prepositions.

1. On revealing the failures … 

2.  For understanding the operating principles ... 
3.  Before finishing the experiment ... 
4.  After studying the engine design ... 
5.  Without increasing the speed ... 
6.  In replacing this computer ... 
7. Instead of including special sensors … 

8. In spite of taking necessary measurers … 
Exercise 55. Read, translate and define non-finite forms of the verbs.

1. Training is an important element of preparing for any flight.     2. Having been subjected to all necessary tests, the device was accepted to serial production. 3. Learn to speak English by speaking English.      4. By introducing new educational means students are enabled to master the subjects quicker. 5. Aluminium has a melting point of 658.7° C.      6. Mankind is interested in atomic energy being used only for peaceful purposes. 7. We know of Newton’s having developed the principles of mechanics. 8. Loading a motor always results in reduction of speed.     9. In establishing the engine inspection requirements, it is necessary to consider the engine design, size, type and airplane applied.                  10. Removing and installing the engine involve engine unpackaging, external and internal depreservation of the engine.

Exercise 56. Translate the sentences into your mother tongue.

1. New technologies occupy one of the leading places among the greatest achievements of modern engineering.

2. Speaking about the new maintenance technology the engineer told us much interesting.

3. The surface of the inlet ducts being tested should be free from any loose parts or other materials.

4. When inspecting the compressor and turbine nozzle blades, turbine nozzle diaphragm, the maintenance engineer uses optical instruments.

5. Being heated a magnet loses some of its magnetism.

6. Having revealed cracks, warping, buckling, burning, the engineer eliminates them in accordance with manufacturer’s instructions.

7. Having completed the research, the scientist made a thorough analysis of the collected data.

8. Metals being used in industry in the form of alloys have better properties than pure metals.

9. Having been carefully tested, the device was put into  operation.

10. Having been measured with inaccurate instruments, the data were incorrect.

Exercise 57. Copy out terms referring to the topic “Overhaul” from text 4.  

Text 4. Overhaul

Requirements for the engine overhaul. The overhaul of a gas-turbine engine is as exacting as any other mechanical operation involving precision equipment. For this reason, it is necessary that the proper tools, equipment, and facilities be available before starting an overhaul. Overhaul of jet engines is accomplished in large civilian shops. In these shops, the manufacturer’s instructions are carried out in detail. 

Overhaul Procedures. Briefly, the overhaul of a typical engine may utilize the following procedures:

1. Mounting the engine on the proper type of the overhaul stand.

2. Removing all dirt, grease, and foreign matters.

3. Following manufacturer’s instructions, removing the electrical harness, ignition units, case-mounted accessories, air-bleed units, fuel lines and units, control rods and mechanisms, and all other externally mounted parts.

4. Removing all parts to the rear of the turbine wheels. Placing parts in suitable racks or stands.

5. Removing turbine wheels and nozzles in accordance with manufacturer’s instructions. This procedure usually includes the removal of the turbine shaft.

6. Removing the outer combustion-chamber case and liners.

7. Disassembling the compressor section. Methods for accomplishing this operation will vary considerably, depending upon the type of the casing which encloses the compressor. Great care must be taken in handling the compressor parts, because the compressor rotor and stator blades are easily damaged. Besides, the sharp edges of the blades can cause serious personal injury.

8. After the complete engine disassembly, all parts should be cleaned as specified and prepared for the inspection.

9. The inspection should include the magnetic inspection of steel parts. Some alloy-steel cannot be magnetized and these must be inspected by   penetrant techniques, X-ray. All fits and clearances must be checked with precision gauges to see that they are within the limits set in the manufacturer’s table of limits.

10. Obtaining all new gaskets and seals for the assembly. It is usually not advisable to reuse any gasket or seal, because the resilience of such materials is destroyed by pressure and heat.

Exercise 58. Learn the words to text 4.  

	penetrant
	той, що проникає
	проникающий

	x-ray
	рентген 
	рентген

	gauge
	вимірювальний при-

  лад
	измерительный при-

  бор

	gasket
	сальник; прокладка
	сальник; прокладка

	seal
	герметик, ущільню-

  вач
	герметик, уплотни-

  тель

	resilience
	пружність, еластич-

  ність
	упругость, эластич-

  ность


Exercise 59. Answer the questions to text 4.

1. What are the requirements for the engine overhaul?

2. What are the major procedures of the engine overhaul?

3. What are the main methods for accomplishing the engine dissassembly?

4. Where is the engine assembly performed after the complete engine disassembly?

Exercise 60. Translate text 5 in writing and entitle it.

Text 5 

The state enterprise the “Motor” plant is a leading enterprise of Ukraine in the field of repairing aviation turbojet engines of the third and fourth generations.

At present “Motor” plant is providing the following services:

- overhaul of AL-21FZ aviation engines and all their components;

- guarantee and post-guarantee maintenance of the equipment repaired;

- technical assistance in operating this equipment;

- theoretical and practical training of aviation engines repair and overhaul experts.

High quality of aviation repair technology, its reliability and reasonable prices are ensured by the availability of highly skilled personnel, unique production base and equipment, many-year repair experience. In 2000 the enterprise received International Certificate of Quality System.

All this as well as strict observance of contract terms secures high competitiveness and successful many-year cooperation with national and foreign partners.

The enterprise has mastered and applied the most progressive kinds of repair and restoration of components and units of aviation technology.

Modern types of overhaul and control combined with different types of tests following the repair make it possible to considerably extend the resource and enhance reliability of repaired aviation technology.

Exercise 61. Compress the information of text 5 to 5 sentences. 

Exercise 62. Translate text 6 in writing.

Text  6. Gas-Turbine Engine Troubleshooting

The troubleshooting of turbine engines follows, in general, the procedures traditionally employed for any engine; however, new and improved techniques have been developed which aid considerably in identifying and solving technical problems. Troubleshooting may be defined as the detection of fault indications and the isolation of the fault or faults causing the indications. When the fault is isolated or identified, the correction of the fault is simply a matter of applying the correct procedures.

Manufacturers and operators of gas-turbine engines work together to develop information and techniques regarding the operation of the engines and to establish techniques for troubleshooting. Numerous systems have been developed by which faults are detected, analyzed, and corrected. 
 Exercise 63. Write 3 key questions to text 7. 

Text 7. Inspection
After the components have been cleaned, they are visually and, when necessary, dimensionally inspected to establish their general condition and then further inspected for cracks. The inspection for cracks includes magnification, magnetic, or penetrant inspection techniques, used either alone or consecutively, depending on the components being inspected and the degree of inspection necessary.

The dimensional inspection consists of measuring specific components to ensure that they are within the limits and tolerances given in the Table of Limits. Some of the components are measured at each overhaul because only a small amount of wear or distortion is permissible. Other components are measured only when the condition found during visual inspection requires dimensional verification. The tolerances laid down for overhaul, supported by service experience, are often wider than those used during original manufacture.

Exercise 64. Learn these words to text 7.

	magnification
	збільшення
	увеличение

	technique
	техніка, методика
	техника, методика

	consecutively
	послідовно
	последовательно

	tolerance
	допуск, зазор; до-

  пустиме відхилення
	допуск, зазор; до-

  пустимое отклоне-

  ние

	distortion
	деформація; короб-

  лення
	деформация; короб-

  ление

	verification
	перевірка; підтверд-

  ження
	проверка; подтвер-

  ждение


Exercise 65. Read and give the gist of text 8.

Text 8. Cleaning

The cleaning agents used during any engine overhaul range from organic solvents to acids, and other chemical cleaners, and extend to electrolytic cleaning solutions. Organic solvents include kerosene for washing, trichloroethane for degreasing, and paint-stripping solutions which can generally be used on the majority of components for carbon and paint removal. The more restricted and sometimes rigidly controlled acids and other chemical cleaners are used for removing corrosion, heat scale, and carbon from certain components. To achieve the highest degree of cleanliness needed to perform the detailed inspection that is considered necessary for certain major rotating parts, such as turbine disks, electrolytic cleaning solutions are often used.

Exercise 66. Learn the terms referring to the topic “Cleaning”.

	cleaning agent
	рідина для про-

  мивання (двигуна) 
	жидкость для про-

  мывки (двигателя)

	organic solvent
	органічний розчин-

  ник
	органический раст-

  воритель 

	acid
	кислота
	кислота

	cleaning solution
	змивний розчин
	смывочный (про-

  мывочный) раствор

	to degrease
	знежирювати; роз-

  чиняти мастило
	обезжиривать; раст-

  ворять смазку

	paint-stripping solu-

  tion
	розчин для змивання

  фарби
	раствор для смывки

  краски

	carbon
	вуглець; вугілля
	углерод; уголь

	scale
	накипання
	накипь


Exercise 67. Answer the questions on text 8.

1. What cleaning agents are used during any engine overhaul?

2. What are organic solvents?

3. What are acids used for?

4. When are electrolytic cleaning solutions used? 

Exercise 68. Divide text 9 into logical parts and write a topical sentence for each part. 

Text 9. Repair

To ensure that costs are maintained at the lowest possible level, a wide variety of techniques are used to repair engine parts to make them suitable for further service. Welding, machining, and electroplating are some of the techniques employed during any repair of engine parts.

Some repair methods, such as welding, may affect the properties of the materials, and, to restore the materials to a satisfactory condition, it may be necessary to heat-treat parts to remove the stresses, reduce the hardness of the weld area, or restore the strength of the material in the heat-affected area. Heat-treatment techniques are also used for removing distortions after welding. The parts are heated to a temperature sufficient to remove the stresses, and, during the heat-treatment process, fixtures are often used to ensure that the parts maintain their correct configurations.

Electroplating methods are also widely used for repair purposes. These methods range from chromium plating, which can be used to provide a very hard surface, to application of thin coatings of copper or silver plating, which can be applied to such areas as bearing locations on a shaft to restore a fitting diameter that is only slightly worn.

Many repairs are effected by machining diameters and/or faces to undersize dimensions or boring to oversize dimensions and then fitting shims, liners, or metal spray coatings of wear-resistant material. The affected surfaces of engine parts are then restored to their original dimensions by machining or grinding.

The inspection of parts after they have been repaired consists mainly of penetrant or magnetic inspection. However, further inspection may be required for parts that have been extensively repaired; this inspection may involve pressure testing or x-ray inspection of welded areas. 

Exercise 69. Learn these words to text 9.

	to weld
	зварювати
	сваривать

	welding
	зварка; зварюваль-

  ний
	сварка; сварочный

	to machine
	піддавати механіч-

  ній обробці
	подвергать механи-

  ческой обработке

	machining
	механічна обробка
	механическая об-

  работка

	to electroplate
	гальванізувати, по-

  кривати металом
  за допомогою еле-

  ктролізу
	гальванизировать,

  покрывать метал-

  лом с помощью

  электролиза

	electroplating
	гальванопокриття,

  гальваностегія
	гальванопокрытие, 

  гальваностегия

	stress
	напруга, підсилення;

  навантаження
	напряжение, усиле-

  ние; нагрузка

	to stress
	піддавати напрузі
	подвергать напря-

  жению

	hardness
	твердість
	твердость

	heat-treatment
	термічна обробка
	термическая обра-

  ботка

	fixture
	устаткування; уста-

  новка; стенд; ста-

  пель
	приспособление; ус-

  тановка; стенд; ста-

  пель

	plating
	покриття; (гальва-

  нічне) нанесення

  металевого покрит-

  тя; металізація 
	покрытие; (гальва-

  ническое) нанесе-

  ние металлического

  покрытия; метал-

  лизация


	to plate
	покривати, наносити

  (металеве) покрит-

  тя
	покрывать, наносить

  (металлическое) 

  покрытие

	chromium plating
	хромування
	хромирование

	to undersize
	зменшувати розмір
	уменьшать размер

	dimensions
	розміри; габаріти
	размеры; габариты

	boring
	сверління; розточу-

  вання
	сверление; расточка

	shim
	прокладка
	прокладка

	grinding
	шліфування
	шлифовка, 

  шлифование

	to grind
	шліфувати; поліру-

  вати
	шлифовать; полиро-

  вать


Exrcise 70. Answer the questions on text 9.

1. What tecniques are used to repair engine parts?

2. What is welding?

3. What are heat-treatment techniques used for?

4. What electroplating methods are used for repair purposes?

5. What methods are used to restore the affected surfaces of engine parts to their original dimensions?

Exercise 71. Read and translate text 10 in writing.
Text 10. 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 any 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 indicator, fire warning indicator.

Exercise 72. Learn the names of engine failure warning indicators.
	maximum vibration

  limit warning indica-

  tor
	аварійний сигна-

  лізатор максималь-

  но допустимого

  рівня вібрації
	аварийный сигна-

  лизатор максималь-

  но допустимого 

  уровня вибрации

	low   oil   pressure

  warning   indicator 
	аварійний сигна-

  лізатор мінімаль-

  ного тиску в

  мастила
	аварийный сигна-

  лизатор минималь-

  ного давления

  масла

	low oil level warning

 indicator 
	аварійний cигна-

  лізатор мінімаль-

  ного залишку

  мастила
	аварийный сигна-

  лизатор минималь-

  ного остатка масла

	emergency oil rema-

  ining warning indi-

  cator 
	сигналізатор аварій-

  ного залишку мас-

  тила
	сигнализатор ава-

  рийного остатка

  масла

	chips-in-oil   warning

  indicator 
	аварійний сигналі-

  затор появи мета-

  левої стружки в

  мастилі
	аварийный сигнали-затор появления ме-

  таллической струж-

  ки в масле

	oil overheating war-

  ning indicator
	аварійний сигналі-

  затор перегріву

  масла 
	аварийный сигнали-

  затор перегрева

  масла

	emergency gas tempe-

  rature warning indi-

  cator
	аварійний сигналі-

  затор небезпечної

  температури газу
	аварийный сигнали-

  затор опасной

  температуры газа

	low   fuel   pressure

  warning   indicator 
	аварійний сигналі-

  затор мінімального

  тиску палива
	аварийный сигнали-

  затор минимально-

  го давления топли-

  ва

	engine overheat war-

  ning indicator 
	аварійний сигналі-

  затор перегріву

  двигуна
	аварийный сигнали-

  затор перегрева

  двигателя

	fire warning indicator
	аварійний сигналі-

  затор пожежі (усе-

  редині двигуна)
	аварийный сигнали-

  затор пожара (в

  двигателе)


Exercise 73. Match the Ukrainian-English equivalents.

	- аварійний сигналізатор

  пожежі / аварийный сигна-

  лизатор пожара 
	- destruction of the engine

	- аварійний сигналізатор

  мінімального залишку мас-

  тила/ аварийный сигнали-

  затор минимального остат-

  ка масла
	- emergency gas temperature

	- аварійний сигналізатор пе-

  регріву  двигуна/    аварий-

  ный сигнализатор перегре-

  ва  двигателя
	- low fuel pressure

	- руйнування двигуна / разру-

  шение двигателя  
	- chips in oil

	- небезпечна температура га-

  зу/ опасная температура га-

  за 
	- engine overheat warning

indicator

	- мінімальний тиск палива/

  минимальное давление топ-

  лива
	- low oil level warning

indicator

	- металева стружка в мастилі/

  металлическая стружка в

  масле
	- fire warning indicator


Exercise 74. Find synonyms of the following words in text 10. 
Fault, break-up, malfunction, help, mount, lubricant, warning light.

Exercise 75. Divide the words into groups according to the parts of speech.

Information, indicator, limited, overheating, device, vibration, down, without, installed,   remaining,   equipment,   preventive,   destruction, manually, warning, prevention, human, during, low, necessary, required, with, immediately.
Exercise 76. Complete the sentences using the words given in brackets. Translate the sentences.
(engine failures, warning devices, flight deck, crew, engine) 

1. Engine flaws and defects 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 77. 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 warning 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 any engine failure?
6.  What warning indicators are installed on board an aircraft?
7.  Where are warning devices installed?

Exercise 78. Put questions to the 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 are installed on board an aircraft.
4. The crew take measures required to prevent destruction of the engine in flight. 

5. Engine failure warning indicators detect engine defects.
Exercise 79. Match the terms to the definitions.

Model: a device indicating (that there is ) fire in the engine 
            – fire warning indicator 

1.  A device indicating that the pressure in the oil system is below the 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 the 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 80. Give definitions of the 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 81. Nаmе engine failure warning indicators.

Exercise 82. Compress the information of text 10 to 3 sentences.

Exercise 83. Divide text 11 into logical parts and find or write a topical sentence for each part.

Text 11. Warning indicators response

The 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 indicator is on in case of:
- compressor, turbine or nozzle diaphragm blades detaching;
- turbine disk damage;
- compressor damage;
- bearing damage;
- compressor rotor jamming;
- accessory drive assembly breakdown.
Troubles in the oil system operation may cause the engine shaft bearing damage with the consequent oil leakage and oil jets clogging.
The following troubles result in the “low oil pressure warning indicator” response:
- loss of sealing in oil lines;
- pipelines damage;

- loss of sealing in oil cooler;
- internal engine damage;
- reduction valve failure;
- bearings damage.
The low oil level warning indicator is on in case of the following troubles:
- oil pump drive breakdown;
- turbine bearing damage;
- labyrinth packing defect.
The chips-in-oil warning indicator is illuminated when there is:
- bearing seat damage;
- transmission internal damage;
- rotor breakdown;
- accessory drive shaft damage;
- coking.
The 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 84. Make use of the suggested word combinations in order to present the topic “Warning indicators response”.

	detaching    
	обрив, від’єднання
	обрив, разъединение

	bearing 
	опора; підшипник  
	опора; подшипник

	jamming 
	заклинювання
	заклинивание

	breakdown   
	поломка, несправність,
  вихід з ладу
	поломка, неисправ-

  ность, выход из
  строя

	leakage 
	теча, витік
	утечка, просачива-

  ние

	oil jet  
	мастильна форсунка
	масляная форсунка

	clogging    
	засмічення, забиття
	засорение, забива-

  ние

	response 
	спрацювання  
	срабатывание

	sealing 
	ущільнення; герметиза-

  ція
	уплотнение; герме-

  тизация

	oil cooler  
	маслорадіатор
	маслорадиатор

	labyrinth packing 
	лабіринтне ущільнення
	лабиринтное уплот-

  нение

	coking
	нагароутворення
	нагарообразование

	shutdown  
	зупинка, вимкнення

  (двигуна)
	остановка, выклю-

  чение (двигателя) 

  

	choking
	засмічення, забиття
	засорение, забива-

  ние

	to shut down
	вимикати, зупиняти

  (двигун)
	выключать, останав-

  ливать (двигатель)

	reduction valve
	редукційний клапан
	редукционный 

  клапан


Exercise 85. Match the equivalents.

	a) choking
	seal

	    breakdown
	malfunction 

	    sealing
	clogging 

	    trouble  
	damage

	b) to switch on 
	to signal 

	    to activate
	to be on 

	    to illuminate
	to actuate  

	    to warn 
	to turn on


Exercise 86. Translate 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 87. Find derivatives of these words in text 11.
Operate, proper, adequate, collide, warn, vibrate, coke, pack, lose, seal, respond, remain, heat, form, rotate, increase, case, detach, break, clog.

Exercise 88. Find English equivalents of the following words and word combinations in text 11. 
Руйнування двигуна/ повреждение двигателя, максимально допустимий рівень вібрації/ максимально допустимый уровень вибрации, аварійний залишок мастила/ аварийный остаток масла, небезпечна температура газу/ опасная температура газа, мінімальний тиск палива/ минимальное давление топлива, обрив лопатки/ обрыв лопатки, поява металевої стружки в мастилі/ появление металлической стружки в масле, псування диска турбіни/ повреждение диска турбины, заклинювання ротора компресора/ заклинивание ротора компрессора, витік мастила/ утечка масла, засмічення форсунок/ засорение форсунок, порушення герметичності в магістралях системи змащення/ нарушение герметичности в магистралях системы смазки, пошкодження ущільнень/ повреждение уплотнений, руйнування підшипника/ разрушение подшипника, коксування мастила/ коксование масла, руйнування привода двигуна/ разрушение привода двигателя, зупинення двигуна/ останов двигателя, пожежа в двигуні/ пожар в двигателе.
Exercise 89. Give Ukrainian/Russian equivalents.

Engine overheat, mechanical deformation, engine casing, fire indication, loss of sealing, oil lines, bearing damage, reduction valve failure, labyrinth packing defect, fire warning, engine drive damage, fuel system failure, turbine disks breakdown.
Exercise 90. Translate these terms using a dictionary if necessary.

Pipe breakdown, engine destruction, autopilot imperfection, drive shaft damage, tank rupture, engine stopping, surface crack, pressurization problem, fuel exhaustion, fuel spill, engine disintegration, engine tearway, oil leakage, compressor stall, oil starvation, oil exhaustion, engine surge, asymmetrical thrust reversal.
Exercise 91. 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.
Exercise 92. Complete the sentences.

1. The mechanical deformation or damage of gas turbine engine rotating    

    parts leads as a rule to ... .
2. Troubles in oil system operation may cause ... .
3. The 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 .... 
Exercise 93. Make up sentences using the following verbs.

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), to be on, to be illuminated (in case of).
Exercuse 94. Play the role of an interpreter.

	- Як виявити відмови
  двигунів?/ Как обнаружить

  отказы двигателя?
	- Engine failures are detected

  with the aid of warning

  devices. 

	- В якому випадку необхідне 
  вимкнення двигуна в
  польоті?/ Когда необходимо

  выключить двигатель в

  полете?
	- In the event of any warning

  indicator illuminating the

  engine should be immediately

  shut down to prevent it from

  further destruction.

	- Що може спричинити
  підсилення вібрації 

  корпусу двигуна?/ Что 

  может вызвать усиление 

  вибрации корпуса двигате-

  ля?       
	- As a rule, increasing vibration

  of the engine casing results

  from   mechanical deforma-

  tion or damage  of gas

  turbine  engine rotating parts.

	- Чим небезпечні дефекти в
  системі мащення двигуна?/

  Чем опасны дефекты в

  системе смазки двигателя?
	- Troubles in oil system opera-

  tion may lead to engine

  shaft bearing damage and oil

  jets clogging.

	- При яких дефектах
  спрацьовує аварійний 

  сигналізатор “Мінімальний

  тиск мастила”?/ При каких

  дефектах срабатывает ава-

  рийный сигнализатор 

  “Минимальное давление

  масла”?
	- The loss of sealing in oil lines

  and pipelines damage result in

  the “low oil pressure warning

  indicator” response.

	- Мабуть, найнебезпечнішою
  є пожежа в двигуні, чи не

  так?/ Наверное, самое

  опасное –  это пожар в

  двигателе, правда?
	- Exactly. When the engine is

  on fire this may even lead to

  engine detaching.


Exercise 95. Change the sentences into the Passive Voice.

Model: Engine failures complicate flight conditions . –  
                       Flight conditions are complicated by engine failures.

1. They carry out the 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 flight engineer must test the chips-in-oil warning indicator.
7. The crew must take measures to prevent any engine destruction.
Exercise 96. 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. The engine overheat and fire warning indicators are illuminated in case of the fuel or oil system failure.
3. The left engine is cut off.
4. The fire is extinguished.
5. The visual inspection of the fire-extinguishing equipment is carried out each month.
6. The cause of coking is investigated.
7. This device is used for indicating pressure in the oil system.
8. Flight conditions are complicated by engine failures.
Exercise 97. 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 last month.
3. The engine overheat warning indicator (to illuminate) in case of the engine rotor bearing damage.
4. The pipelines damage (to result) in the “low oil pressure warning indicator” response.

5. The fire warning indicator (to illuminate) in case of drive damage.

Exercise 98. Answer the questions.

1. What may the 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 will cause engine overheat and warning indicators illuminating?

4. What indicator must be 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 99. Translate into English.

1. З руйнуванням елементів газотурбінного двигуна, які обертаються, збільшується рівень вібрації корпусу двигуна./ При разрушении вращающихся элементов газотурбинного двигателя, увеличивается уровень вибрации корпуса двигателя.
2.  Порушення роботи системи мащення призводить до руйнування опор двигуна, течі мастила та засмічення форсунок./ Нарушения в работе маслосистемы приводят к разрушению опор двигателя, утечке масла и засорению форсунок.
3.  Якщо спрацював один із аварійних сигналізаторів, необхідно вимкнути двигун, аби запобігти його подальшому руйнуванню. /  Для предотвращения дальнейшего разрушения двигателя, если сработал один из аварийных сигнализаторов, необходимо выключить двигатель.
4. У випадку руйнування опор ротора двигуна спрацьовує сигналізація “Пожежа усередині двигуна”./ В случае  разрушения опор ротора двигателя срабатывает сигнализация “Пожар внутри двигателя”.
5. Порушення в роботі системи мащення можуть призвести до руйнування турбопроводу та підшипників./ Нарушение работы системы смазки может привести к повреждению трубопровода и подшипников. 
6. Двигун слід вимкнути і у випадку течі мастила./ Двигатель следует выключить и в случае утечки масла.
7. Через пожежу в двигуні можливий його обрив./ Из-за пожара в двигателе возможен его обрыв. 
8. Витік палива в лівому двигуні./ Утечка топлива в левом двигателе. 
9. Для виявлення відмов двигуна на борту є аварійна сигналізація./ Для обнаружения отказов двигателя на борту есть аварийная сигнализация.
10. Аварійні сигналізатори, встановлені на борту літака, надають інформацію екіпажу./ Аварийные сигнализаторы, установленные на борту самолета, выдают информацию экипажу.
11. Екіпаж вживає заходів, аби відвернути руйнування двигуна./ Экипаж принимает меры для предотвращения разрушения двигателя.

Exercise 100. Translate text 12 and entitle it.

Text 12

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.
A “fault light” for each reverser 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 101. Translate text 13 in writing.

Text 13. Fault Indicators

Fault indicators include any instruments or devices on an aircraft which can give a member of the crew information about a problem developing in the operation of the engine. These indicators may be divided into two groups: the standard engine instruments used to monitor the operation of the engines, and special devices designed to detect indications of trouble which may not be revealed by the engine instruments. Typical engine instruments for a gas-turbine engine are oil-temperature gauges, oil-pressure gauges, and fuel gauges. When turboprop engines are installed, torque-indicating gauges are often included. These instruments are all effective in detecting faults.

In addition to the standard instruments, built-in troubleshooting equipment (BITE) systems are often installed. These systems include special sensors and transducers which produce signals of vibration and other indications that are indicative problems. By comparing the tendency of engine parameters to change up or down, the technician can troubleshoot engine problems. Engine speed, exhaust-gas temperature (EGT), and fuel flow are primary engine parameters for troubleshooting. 

Exercise 102. Memorize the terms to text 13.

	fault indicator
	індикатор несправ-

  ності (пошкоджен-

  ня)  
	индикаторне неисп-

  равности (пов-

  реждения)

	gauge/gage
	вимірювальний прилад
	измерительный 

  прибор

	oil-temperature gauge
	показник темпера-

  тури масла
	указатель темпера-

  туры масла

	oil-pressure gauge
	масломанометр, 

  показник тиску

  масла
	масломанометр, 

  указатель давления

  масла

	torque
	крутний (оберта-

  ючий) момент
	крутящий (вращаю-

  щий) момент

	fuel gauge
	паливовимірник
	топливомер

	transducer
	датчик
	датчик


Exercise 103. Write out all the new terms from texts 11,12,13.
Exercise 104. Speak on:

1. Engine Failure Warning Indicators. 

2. Warning Indicators Response. 

3. Engine Shutdown.
Exercise 105. Do module test II.
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