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Практикум по техническому переводу и развитию речи

Авиационная транспортировка пассажиров и грузов - это активный компонент экономического базиса государства, который доверяется молодым специалистам гражданской авиации для эффективного развития производительных сил страны.

Инженеры гражданской авиации в своей практической деятельности должны учитывать, что авиационные перевозки являются продолжением общественных процессов производства в сфере обращения для их экономической реализации.

Рост производственного потенциала в гражданской авиации может быть обеспечен только в результате активного использования всех резервов и преимуществ технических и технологических инноваций, представляемых процессами компьютеризации и микропроцессорной революцией.

Поток научной и периодической литературы на английском языке, поступающий в Россию, возрастает ежегодно. Владение английским языком поможет студентам-дипломникам и инженерам авиационных служб узнать о современных сверхсмазочных материалах и подшипниках с нулевым трением, о голосовом общении летчика с бортовым компьютером и о прочих технических и технологических нововведениях.

Для будущих инженеров всех специализаций особый интерес могут представить следующие направления авиационной науки и техники: 

1) авиационная радиоэлектроника;
2) вычислительная техника и техническая диагностика;
3) автоматизация средств управления полетами самолетов;
4) технико-экономические перспективы совершенствования практики слепой посадки самолетов;
5) ускоренный переход от аналоговой техники к цифровой и т.д.

Новые технические возможности обусловили разработку новых критериев количественной оценки качества технического обслуживания на отказ («mean time between failures») - MTBF.

Этот показатель является более объективным и точным для статистического анализа производственной деятельности всех служб ГА, т.к. он позволяет учесть объем технического обслуживания самолетов не только в зависимости от налета часов, но и по состоянию самолетного парка(«on condition maintenance»).

Следовательно, традиционная методика регламентного технического обслуживания самолетов («on-time maintenance») коренным образом переосмысленная и дополненная, дает возможность на научной основе рассчитать эффективность функционирования основных производственных фондов - самолетного парка и наземного оборудования.

Прочное овладение профессионально-ориентированным английским языком также позволит студентам и авиационным инженерам глубже ознакомиться с потоком постоянно растущей научно-технической информации, поступающей в Россию.

Они смогут обогатить свои знания и расширить кругозор относительно технологических инноваций и, в свою очередь, внести собственный вклад в дело научных исследований путей повышения фондоотдачи и производительности труда на воздушном транспорте.

Учебно-познавательные тексты, включенные в данное пособие, предназначены подвести учащихся к работе над неадаптированной английской литературой средней трудности. Притекстовые словари содержат технические термины и словосочетания тематического характера; перечни вопросов на английском языке служат делу закрепления, активизации учебного материала в диалогической форме и развитию речи.

Все учебные тексты носят научный характер и представляют интерес для представителей всех авиационных специализаций.

Навыки лингвистической работы, приобретенные в процессе аудиторных и самостоятельных занятий, позволят студентам выработать творческое инженерное мышление и в перспективе совершенствовать и приумножать имеющиеся научные достижения и разработки, чтобы закреплять и наращивать мощь и авторитет отечественной гражданской авиации.

AIR TRAFFIC CONTROL AUTOMATION

Air traffic control systems are designed to ensure the safe control of air traffic in the airports. А11 input data are processed to provide controllers with the information which they need and in the form in which they want it.

   The input information consists of flight plan data, normally filled by the pilot, and the current position and identity of а11 objects in the airspace. In modern air traffic control systems this information is derived from primary and secondary beacon radar equipment, supplemented by verbal reports from the pilot. In addition to this, any air traffic control system also handles а vast amount of data on air routes, fixed navigational aids and reporting points, terminal areas and airports. Weather information is also а vital input data which is derived from meteorological services, reports from aircraft, and 1оса1 weather radars.

Automatic data links carry data from the ground control centre to а display on the flight deck, giving the pilot а detailed presentation оf the course and altitude clearances, together with additional information on his area of airspace, conflicting aircraft and the weather. In future air traffic control is be carried out by computers, with the controller acting in а supervisory role. The data are fed to the aircraft autopilot system, with the pilot as а monitor of the system. Any present and future air traffic control system will always be the servant оf the air traffic controller and оf the pilot but not their master.

air traffic control automation - автоматизация управления воздушным движением


to process input data ['deɪtə] - обрабатывать входные данные
air traffic controller [kən'trəulə]- диспетчер службы управления воздушным движением 
flight plan data [р1аеn] - данные, содержащиеся в полетном листе

position and identity of аll objects [pə'zɪʃ(ə)n] [ai'dentiti] - местоположение и опознавательные данные всех объектов, находящихся в воздушном пространстве 
primary and secondary beacon radar equipment ['biːk(ə)n] ['reɪdə] [ɪ'kwɪpmənt] - сеть активных радиолокационных маяков-запросчиков и маяков​-ответчиков 
fixed navigational aids [fɪkst] [ˌnævɪ'geɪʃ(ə)n(ə)l] ['eɪd] - стационарные средства навигационного обеспечения полетов 
reporting points - контрольные пункты  маршрута, о пролете которых пилот обязан сообщать службе управления воздушным движением

automatic data links - автоматические радиолинии передачи информации

course and altitude clearances ['klɪər(ə)ns] - диспетчерские разрешения на полет с данным курсом и высотой
conflicting aircraft [kən'flɪktɪŋ]– самолёты, следующие встречными курсами
aircraft autopilot system – система воздушного автопилотирования
QUESTIONS FOR DISCUSSION

1. What is air traffic control automation designed for?

2. How are flight plan data used?

3. What is the difference between primary and secondary beacon radar equipment?

4. Why are the course and altitude clearances necessary for the pilot?

5. What are the prospects envisaging further development of air traffic control automation?
DIGITAL ENGINE CONTROL CUTS FUEL CONSUMPTION AND MAINTENANCE COST

Application of recent digital technology to the development of engine control system makes it possible to achieve а massive reduction in consumption. The developed digital engine control system relieves the crew of а part of their workload and makes very significant reductions in the maintenance cost of the engine.

The control system determines the required fuel flow and adjusts the variable settings of the engine as а function of external factors, such as the pilot's demands of ambient conditions, and of internal factors, such as imminence of compressor stall, overspeeding, excessive temperature or damaging vibration.

In order to realize their advantages, the big high-bypass turbofans have to be operated at very high temperatures, but they react very badly if their temperature limits аге exceeded. The workload of the flight crews during take-off and climb is such that they cannot sufficiently

precisely control the engines. The limits of safe operation are often exceeded and the engines suffer as а result.

The new electronic control system totally eliminates these problems so that the pilots no longer have to pay particular attention to engine settings. The introduction оf the system has made the two-man crew concept а reality.
digital engine control ['dɪʤɪt(ə)l] - цифровое управление двигателем

fuel consumption [kən'sʌm(p)ʃ(ə)n] - расход топлива, эксплуатационные расходы

required fuel flow - необходимый расход топлива 

to adjust the variable settings [ə'ʤʌst]  ['setɪŋ] - регулировать положение органов управления двигателем

ambient conditions ['æmbɪənt] - внешние (окружающие) условия 
imminence of compressor stall ['ɪmɪnən(t)s] - угроза срыва потока с лопаток компрессора
overspeeding- раскрутка, работа с превышением допустимого числа оборотов двигателя


high-bypass turbofan ['baɪpɑːs] - турбовентиляторный двигатель с высокой степенью двухконтурности

to exceed temperature limits - превышать предельные рабочие температуры двигателя

two-man crew concept ['kru: 'konsept] - планы сокращения летного экипажа до двух человек

maintenance cost ['meɪnt(ə)nən(t)s] – эксплуатационные расходы
QUESTIONS FOR DISCUSSION

1. What do we call the adjusting of variable settings?

2. How does digital engine control system relieve the crew of a part of their workload?

3. What does the control system determine?

4. What are the influential factors of the control system?

5. Is two-man crew concept a reality?

6. Why is it important to study digital control system?

7. What are potentialities of digital engine control?

NEW IDEAS IN AVIATION
Good ideas and the means оf realizing them do not always keep in step. Often one gets ahead of the other. А brilliant concept mау be consigned to the back of а drawer because the technology required to carry it out has not yet been developed. А major technical advance mау be wasted in performing yesterday's jobs а 1ittle bit more easily.
А typical example is the use of new aluminium-lithium alloys to reproduce the same airframe components hither to made of conventional alloys. The resulting weight reduction is only marginal compared with what could have been achieved if the parts were totally re​designed to take account of the new material's properties.
Another example is the enormous progress over the past 20 years in getting more and more performance out of smaller and smaller electronic components. This progress was named the microprocessor revolution and it caught aircraft designers on the hop. It is only today that they are beginning to understand what the computers that are getting into aircraft in such numbers can do, and how to get the most benefit out of this invasion.

А watershed in the use of on-board computing power was the development of electric flight-control signaling systems, or "F1y-by-Wire". With the previous hydromechanical systems, one had to put up with whatever aerodynamic characteristics an aircraft might possess. Now, F1y-by-Wire allows designers to p1ау creatively with different applications оf control force. The result is an aircraft which always behaves as though its configuration was ideal for the conditions prevailing at а given moment.
 to consign to the back of а drawer [kən'saɪn] - отложить в долгий ящик
major technical advance ['teknɪk(ə)l] [əd'vɑːn(t)s] - крупнейшее техническое достижение
to perform yesterday's jobs - решать уже давно решенные задачи
marginal weight reduction - небольшое снижение веса
to catch оn the hop - застать врасплох
watershed ['wɔːtəʃed] - переломный момент 
electric flight-control signalling system - электродистанционная система управления самолетом (ЭДСУ) 

aircraft configuration [kənˌfɪgju'reɪʃ(ə)n] - схема самолета
prevailing conditions [prɪ'veɪlɪŋ] -преобладающие в данный момент условия полета
hydromechanical systems  ['haɪdrəυmɪ'kænɪkl] – гидромеханические системы
QUESTIONS FOR DISCUSSION

1. Are new scientific ideas always realized?

2. What examples of new technical discoveries application do you know?

3. When did a watershed in on-board computering era begin?

4. What is flight-control signaling system or “Fly-by-wire” for?

MODULAR CONSTRUCTION

Aero-engines are continually evolving, and so too are the techniques for their maintenance in service. At one time maintenance was thought of as the work required to keep an engine in satisfactory running condition for а fixed period, known usually as Т.В.О., or Time Between Overhauls. Then the engine would be removed for а complete refit. But some parts of an engine require replacement sooner than others, and it is clearly wasteful to remove а whole engine simply to replace one or two parts that have come to the end of their useful 1ife. As а result of this, aero-engines are increasingly being made in modular form to facilitate the rapid replacement оf worn assemblies. Special handling equipment now makes it possible for complete modules to be replaced without even removing the engine from - the aircraft. The adoption of modular construction and on-condition maintenance has а1so stimulated the development of monitoring instruments that give early warning of deterioration or possible failure in any part of the engine. As а result, standards of maintenance have been improved in spite оf the complexity оf modern engines, and flying must remain one of the safer forms of travel.

overhauls ['əuvəhɔːl] – капитальный ремонт, тщательный технический осмотр

complete refit – переоборудование, ремонт

wasteful ['weɪstf(ə)l] – расточительный

handling ['hændlɪŋ] – обхождение, уход, техническое обслуживание
monitoring – дистанционное управление, передача информации, радиоперехват

early warning ['wɔːnɪŋ] – своевременное предупреждение, предостережение
QUESTIONS FOR DISCUSSION

1. When was the engine removed for а complete refit?

2. Why is it wasteful to remove а whole engine?

3. Why are the jet engines presently made in modular form?

4. What was stimulated by the adoption of modular construction?

5. Is it now possible to replace modules without removing the engine from the aircraft?

6. What are monitoring instruments used for?

7. Is it correct to say that standards of maintenance are improved?

8. Does the complexity оf modern engines facilitate high standards оf maintenance?

9. Does flying remain one of the safer forms of travel? 
10. How was maintenance at one time thought оf?
MAN AND MACHINE INTERACTION

As new electronic units are introduced into already established industry, the operators concerned should be introduced at an early stage to the proposed new methods. Electronic units badly operated wi11 produce bad results, and electronics will get the blame. This in turn wi11 reflect upon the installation and maintenance engineer. At present the nature of man-machine interaction is undergoing very rapid changes. Two separate domains of man​-machine interaction are gradually emerging. The human domain comprises creative engineering and scientific activities, requiring non-traditional approaches and inventive solutions. On the other hand, the machine domain is much more efficient in dealing with pre​programmed routine jobs, which are executed аll over again many times.
algebraic  [ˌælʤɪ'breɪɪk((ə)l)] - алгебраический
early stage – ранний этап, ранняя стадия
to get the blame – навлечь нарекания, подвергнуться обвинению

man-machine interaction [ˌɪntər'ækʃ(ə)n]– взаимодействие человека и технических средств
human domain [dəu'meɪn] – человеческий фактор
approach [ə'prəuʧ] – подход, подступ, заход на посадку
routine jobs [ruː'tiːn] – текущие ремонтные работы
QUESTIONS FOR DISCUSSION
1. What problems are encountered when new electronic devices are introduced into already established industry?

2. Does introduction оf new devices also mean introduction оf new manufacturing methods?

3. What are two domains of interaction presently emerging?

4. What does the human domain comprise?

5. Where is the machine domain more efficient than the human one?

6. Are these two domains of interaction complementary?

7. Does tutorial process in its present form develop creative thinking?

8. What forms of man-computer interaction can be used for developing

creative engineering thinking?

9. Are computers able to develop creative engineering thinking?

10. How do we call the forms of complementary interaction of two domains which produce results higher than their simple algebraic sums?

MECHANICAL DAMAGE

Actual physical damage to electronic equipment usually results from the incorrect siting of the unit when it is installed. The equipment brought into already established industry is usually placed in odd spaces not required by the existing machines or their operators, and

mechanical damage quickly follows. Installation engineers should inform management that such arrangements are both costly and dangerous, and that а para11e1 consideration when purchasing new equipment is where such equipment shall be sited.

siting - размещение 
odd spaces – неподходящие, несоответствующие помещения

to purchase  ['pəːʧəs] – поднимать лебёдкой
QUESTIONS FOR DISCUSSION

1. What does actual physical damage to equipment usually result from?​

2. Does incorrect siting of the installed equipment always result in damаgе?

3. Where is equipment brought into already established industry usually placed?

4. What are odd spaces in modern Aviation Repair Shops?

5. What criteria must possible installation site satisfy?

6. Are your home electrical appliances, such as monitors and TV sets, correctly sited?

7.What must be the correct orientation оf the screen оf your TV set?

8. Is it possible to site your home and office electrical appliances near central heating batteries?

9. What must be a parallel consideration when purchasing new equipment?

10. Do technical manuals always contain comprehensive rules of siting the equipment?
NEW FLIGHT RECORDER
А new digital flight-data recorder model 229 uses the tape deck, signal processor, BITE circuitry and motor control electronics оf the 200 series оf flight-data recorders. The model 229 is designed to record the same parameters as earlier foil recorders (time, altitude, speed, vertical acceleration and heading) but has the capability of recording up to 11 parameters. Some 25 hours оf flight data can be recorded on the model 229. After this period, the oldest data are progressively erased as new data are recorded.
flight recorder - бортовой самописец 


digital flight-data recorder  ['dɪʤɪt(ə)l] - цифровой самописец полетных данных tape deck [teip 'dek] - лентопротяжный механизм (ЛПМ)
signal processor ['prəusesə] -устройство обработки, сигнала

BITE (built-in test equipment) - встроенная аппаратура автоматизированного контроля

circuitry ['sɜːkɪtrɪ] - электронные схемы

motor control electronics - электронная схема управления скоростью двигателя ЛПМ


foil recorder - самописец на специальной термостойкой магнитной ленте

altitude ['æltɪt(j)uːd] - высота полета
heading ['hedɪŋ]- истинный курс ЛА (угол между северным направлением географического меридиана и продольной осью ЛА)
to erase - стирать (старую информацию на ленте)
QUESTIONS FOR DISCUSSION

1. Is there any difference between a new digital flight-data recorder and an earlier foil recorder?

2. What parameters can a new flight recorder enregistrate?

3. How many flight hours can be enregistrated by a new flight recorder?

ТНЕ MINI-COPTER
The newly developed helicopter weighs only 46 kg and folds into а 150х60 cm package. It is intended for emergency droppings to rescue downed pilots. The Mini-Copter is capable of carrying payloads six times its own weight. Power is provided via rotor blade tip rockets generating the equivalent of 90 hp by converting hydrogen peroxide into superheated steam and oxygen. Another novel feature is а single-blade anti-torque rotor. Extended range versions are also being development.
to fold into [fould] - складываться (в контейнер)

emergency dropping [ɪ'məːʤ(ə)n(t)sɪ] - аварийное сбрасывание

downed pilot [daund] - потерпевший аварию летчик
rotor blade tip rocket- консольный ракетный двигатель, приводящий во вращение несущий винт вертолета

hydrogen peroxide ['haɪdrəʤən] [pə'rɔksaɪd] - перекись водорода
superheated steam - перегретый пар

oxygen ['ɔksɪʤən] - кислород
single-blade anti-torque rotor- однолопастный рулевой винт

extended range version [ɪk'stendɪd] [reɪnʤ] - вариант с увеличенной дальностью полета
QUESTIONS FOR DISCUSSION
1. What is the mini-copter for?

2. How much payloads is the mini-copter capable to carry?

3. Is the principle of the mini-copter power plant work distinctive?

4. What is single-blade anti-torque rotor for?

5. What does the rotor blade tip rocket convert hydrogen peroxide into?

MAINTENANCE

Electronic equipment once installed becomes an essential factor in the running of industrial plant. Failure of the electronics causes production to suffer, and the user is anxious that breakdowns sha11 be as few and as of a short а duration as possible. The service engineer should ensure that equipment is maintained in first class order, and that faults occurring during the working day are speedily dealt with. The various systems of maintenance and how they can best be employed are dealt with below. The engineer on the spot must study the equipment in his charge and decide which of the systems wi11 best serve. Factors of cost, speed, and availability of skilled labour wi11 need to be considered.
maintenance ['meɪnt(ə)nən(t)s] – текущий ремонт, техническая эксплуатация и расходы
break downs – сбои в работе, выход из строя

to occur [ə'kəː] – происходить, случаться
the spot – место (рабочее), должность

to deal with – обходиться
availability [əˌveɪlə'bɪlətɪ] – пригодность, наличие
QUESTIONS FOR DISCUSSION
1. What does electronic equipment become after installation?

2. What are all users anxious to ensure?

3. What should the service engineer do?

4. Who is responsible .for maintaining of the equipment in first class order?

5. What must the engineer on the spot studу?

6. What must the engineer on the spot decide?

7. What factors must be considered by the engineer?

8. What factors may cause failures оf electronic equipment?

9. What preventive actions are needed for keeping breakdowns as short duration as possible?

SAFETY REQUIREMENTS

А11 electronic installations should comply with IEEE Regulations for Electrical Equipment of Aircraft, 14th edition 2000 and supplements, with regard to connections to the electricity supply and earthing. In addition to the above regulations, installations must be protected against the ingress of oi1, water, and dust produced by 1оса1 processes. Ventilation ducts should be protected to prevent the  blocking off of free air flow bу packing cases or similar large objects. Emergency " STOP" switches should be с1ear1у 1abe11ed and placed within easy reach of the operator. Fire extinguishers provided near electronic equipment should be оf а type recommended for use on electrical fires, i.e. dry powder "cartridges", СО2 gas, or those containing а non-conducting liquid such as carbon-tetrachloride. Any extinguisher containing water or acid such as the common "soda-acid" type should be clearly 1abe11ed "NOT to be used on electrical fires".

comply [kəm'plaɪ] – согласовывать
supplement  ['sʌplɪmənt] – приложение, дополнение
ingress – доступ, вход

label – этикетка, ярлык, пометка

i.e. – id est (лат) – то есть

tetrachloride ['tetrə'klɔ:raɪd] – тетрахлорид
IEEE – Institute of Electrical Equipment Engineers

QUESTIONS FOR DISCUSSION
1. What regulations should all electric and electronic equipment comply with?

2.What do Institute of Electrical Engineers Regulations specify?

3. What must а11 electric and electronic installations be protected against?

4.Why is ingress оf oi1, water and dust dangerous to electrical and electronical equipment?

5.What should ventilation ducts be protected against?

6.In what circumstances are emergency "SТОР" switches used?

7. What types of fire extinguishers are recommended for use on electrical fires?

8.What industrial processes are at Aviation Repair Shops conducted? 

9.Why is water not to be used on electrical fires?

10. What are the most frequent causes of fires in aviation ground facilities?
А CHICKEN АND EGG SITUATION IN AIRCRAFT DESIGN

What comes first, the airframe or the powerplant? At the beginning of the civil jet age, the airframe people were obliged to adapt their thinking to the available engines. But later the engines of civil jet epoch were closely tailored to the airframes. We have here а classic "chicken and egg" situation.
"chicken and egg" situation - ситуация типа «курицы и яйца»

civil jet age - век реактивной гражданской авиации


airframe реор1е - конструкторы, проектирующие планер ЛА 


to adapt someone' s thinking - приспосабливать чье-либо техническое мышление
epoch ['iːpɔk] – эпоха
to tailor the engines to the airframes ['teɪlə] - проектировать двигатели под имеющиеся планеры 
QUESTIONS FOR DISCUSSION
1. What kind of situation is called “chicken and egg”?

2. Are there different periods in development of aircraft design?

3. How did the airframe people at the beginning of the civil jet age change their thinking about aircraft design? When? Why?
FLY-BY-WIRE
For the earliest aircraft, flight control systems were solely mechanical (using rods, cables and pulleys). The pilot in the cockpit made use of a control stick and pedals to carry out the three basic aerodynamic movements – roll, pith and yaw. As aircraft got bigger, systems became hydraulic (using pumps, pipes, valves and actuators), so that pilots could move the important control surfaces without having to rely on their own strength. The development of these hydraulic systems was also an important way for the engineers to keep weight of the aircraft down. As aircraft continued to grow in size and with the development of large passenger jets, this requirement to keep weight down led to the development of fly-by-wire systems. Fly-by-wire means that the aircraft is controlled by an electrical system. Nowadays fly-by-wire systems are digital and large and aircraft are controlled by a computerized command system. The world’s first digital fly-by-wire aircraft was the Airbus A320, which made its maiden flight in 1987. The greatest innovation was the in-built safety feature in which the computerized systems prevented pilots making what would normally be considered unsafe manoeuvres (taking the aircraft outside the flight envelope). While this was the subject of much debate at the time, it is now a standard feature of all new Airbus aircraft. Boeing was also developing digital fly-by-wire systems, but their systems allowed the pilots to take the airplane outside the flight envelope in an emergency situation. Thus there was a fundamental difference in philosophy between the two major constructors Airbus and Boeing, which still exists to some extent today. 

An obvious question is what happens when the computer fails. The pilot then has no control over the aircraft (a back-up hydraulic system would increase weight significantly). Large aircraft usually have at least four parallel computerized control systems to deal with situations where one or even two computers might be down. With sophisticated computer controls in place, there is no longer any need for a control stick in the cockpit. Yet even the newest aircraft the airbus A380 or the Boeing 787 have something which resembles a control stick in the cockpit. Research conducted among pilots has shown that this should remain to do with technology and everything with human psychology.

root [ruːt] – рычаг, шток, тяга
pulley ['pulɪ] - шкиф, блок, ворот
control – управление, регулирование

valve – клапан, вентиль, электронная лампа

surface ['səfɪs] – поверхность, плоскость
requirement [rɪ'kwaɪəmənt] – требование, необходимое условие
resemble [rɪ'zembl] – походить, иметь сходство
QUESTIONS FOR DISCUSSION
1. What kind of control devices were used for the earliest aircraft?

2. What kind of aerodynamic movements of the aircraft do you know?

3. How did the engineers increase weight of the aircraft?

4. Why did the constructors develop hydraulic systems of the aircraft?

5. What are fly-by-wire systems?
6. Why was the in-build safety system the greatest innovation in aircraft?

7. When did the Airbus 320 make its maiden flight?

8. How did we call the manoevres taking the aircraft outside the flight envelope?

9. What is in-built safety system for?

10. How many parallel computerized control systems would a large aircraft usually have?

11. What is a back-up hydraulic system for?

12. What does the pilot do when the computer fails?

MODEL AIRCRAFT

Model aircraft vary in size from twelve inches to ten or twelve feet, and in weight from two or three ounces to several pounds. Some are made completely of wood, and some have a wooden framework covered with paper or light, thin cloth.

Small models are driven by twisted rubber bands, and some are made like gliders or sailplanes. Very large models have small motors. There are also solid models, not intended for flying, which are exact copies of well-known types of civil or military aircraft.

In a rubber-driven model one end of the rubber band is fixed to the propeller and the other end is fixed near the tail. The rubber band is twisted and then is let go. Glider models are thrown into the air, and, if there are rising up-currents of air, they may stay up for a long time.

Flying model aircraft is a popular sport in many countries. In a Great Britain there are about five hundred clubs for this sport, and nearly a million persons go in for it.

ounce [auns] – унция (28, 3 г)

pound [paund] – фунт (453,6 г)
sailplane ['seɪlpleɪn] – планер
intend [ɪn'tend] – предназначать
inch [ɪnʧ] – дюйм (2,5 см)

to inch along – делать первые успехи
framework ['freɪmwɜːk] - корпус
QUESTIONS FOR DISCUSSION
1. What is the size of the largest model aircraft?

2. What do the smallest models weight?

3. Are they always made completely of wood?

4. What are model aircraft covered with if they have a wooden framework?

5. What do the makers use to drive their small models?

6. If you pull a rubber band very hard, will it go on stretching, or is it likely to break?

7. Do you sometimes see models of air-liners in the office of travel agents?

8. Where are the two ends of a rubber band fixed on the model?

9. What’s one difference, easily seen, between a jet plane and the older types of plane?

10. How are glider models launched?

11.  What is necessary before these gliders and sailplane models can stay up in the air for a long time?

12. Are there any model aircraft clubs in our country?

13. If, in Great Britain, five hundred clubs had a quarter of a million members, what would be the average membership?

14. Do you think this sport is a waste of time, or that, from it, something may be learnt about flying?

MESSAGES BY ELECTRICITY

Electricity completely changed communications. Once it was discovered that an electric current would flow along a wire, it seemed possible that it could be used for messages. As long as two places were connected by a wire electric currents could be sent along it. They could be sent with the speed of light. The question was how could electric current make words?

Real telegraphs were not possible until it was proved that electricity and magnetism were connected. It was found that a needle of a compass moved when it was put near a wire with a current flowing through it. A compass needle is a magnet. If a wire carrying a current could move it, then the wire must be a magnet too.

A lot of people began to see how electro-magnets could be used to send messages. One of the most famous people of all in communication is Samuel Morse. He invented the Morse code. This code is still used in signaling all over the world. His idea was simple. He thought of using time, sending current along a wire for a long time or a short time. Combining different sets of these “impulses”, just using the ling or short, he made a code for the whole alphabet, and the numbers from 0 to 9.

The Morse code simplified sending messages. It was also very fast. With practice, the Morse code can be read at 30 words a minute or more. It became the most widely used code because it was the earliest to understand and the fastest to transmit. The telegraph meant that at last people could send messages a long way at great speed. Soon people wanted to send messages even farther.

If two places on land, say, London and Manchester could be connected by wire, why could not the lands themselves – England and America, for instance, be connected by wires under the sea? This was a question quickly answered after the telegraph  was proved to work. There were some problems about this, however. The main one was insulation, which means protecting the wire so that electric current does not leak away. Dry air is a good insulator, but sea water is not. In any case, all the insulating substances known up to then could be damaged by sea water. But in 1847 gutta-percha was introduced as an insulating material. Gutta-percha is a gummy substance obtained from trees, like rubber, and it does not allow electricity to flow through it easily.

After several unsuccessful attempts, in 1866 Britain and America were linked by the underwater cable by the famous cable-laying ship the Great Eastern. After that cables were laid all over the world, and nowadays it is possible to telegraph from almost everywhere.

as long as – в условиях
to be used in signaling ['sɪɡnlɪŋ] – использовать для передачи
to combine sets of impulses ['ɪmpʌls] – комбинировать группы импульсов

to be easiest and fastest ['i:zɪ] [fɑ:st] – быть наиболее простым и самым скоростным
QUESTIONS FOR DISCUSSION
1. How did electricity change communication?

2. What did the Morse code simplify?

3. What principle is the Morse code based on?
4. When were any telegraph problems grow?

5. What does insulation mean?

6. What kind of substances are used as an insulating material?

7. Is the role of underwater cable important nowadays? 
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