AEL5 Unit 3c: Controls
Printer-friendly version of exercises + key to exercises
1)
Listening: Ask the Captain
Listen to the recording and make notes to be able to answer the following questions. 
1) What project is John currently involved in? What is the aim of the project? 
2) What is the proper technical term for an autopilot?
3) How much of a 3,000-mile flight is controlled by the autopilot?
4) Do pilots use the autopilot for takeoffs and landings?
5) When is the autopilot engaged after takeoff?
6) When making a descent, do pilots lower the nose of a plane and let the plane dive or does the autopilot lower the plane when it is in a straight position and just descend like going down stairs?

Transcript + key (in bold):
Paul: Hello everyone. It's me, Paul Tinker. Don't you think time is flying too quickly? After a week, your favorite radio show, Ask the Captain, is here again. My guest today is Captain John Cox. Hello, John. Welcome to the show.
John: Oh, hi, Paul. It's a pleasure to be here. 
Paul: John is a retired airline captain with US Airways. John, isn't it a huge change to retire after 20 years of flying? I mean, as an active pilot, you were used to experiencing stressful situations very often…
John: Well, to be honest, I can't live without flying. I decided to run my own aviation safety consulting company, Safety Operating Systems, which makes me quite busy. 1Currently I am engaged in a project run by the Department of Computer Science at University College in London. The aim of the project is to make autopilots more sophisticated. 
Paul: Yes. And this is the reason why today we're gonna talk about an 2AFCS, which is short for automatic flight control system, as autopilots are more accurately described in the world of aircraft. And it's pretty clear our listeners are very interested in this area, as we received quite a bunch of emails. So, let me now open the first email. The question is: How much of a 3,000-mile flight is controlled by the autopilot? The question was submitted by our listener Norma in California.
John: Well, usually the autopilot is 3engaged soon after takeoff and remains engaged until just before landing. I would estimate that over 90% of most flights are flown with the autopilot engaged.
Paul: That's interesting. I wouldn't expect so big a number. Does this mean pilots use autopilot for takeoff or landing as well?
John: 4Not for takeoff. Many airliners can use the autopilot for landing, but most landings are done manually. 7The autopilot is used mostly for the climb, en route and descent phases of flight.
Paul: Let me now ask you a follow-up question. It´s from Isaac in New Jersey. He'd like to know when the autopilot is engaged after takeoff. He says that he's found some pilots use it when they reach their cruising altitude, but others much sooner.
John: 5Autopilots have a minimum engagement altitude. Once that altitude is reached, it is up to the pilot to determine when it is engaged. I found that I would usually deploy the autopilot nearing 10,000 feet in the climb, as I enjoyed hand flying the airplane. During descent I would usually disengage it nearing the airport.
Paul: When doing a descent, do you push the nose of a plane down and let the plane dive or does the autopilot lower the plane when it is in a straight position and just descend like going down stairs? This is a question from Joe Hamilton in Massachusetts.
John: Usually the autopilot lowers the nose, responding to a command by the pilot to descend at a selected vertical speed or at idle power. 6The resultant profile is an angle descent, not a stair step.
Paul: Yes, I guess those who have flown have experienced this angle descent. But wouldn't that stair step be safer?

2)
Reading: Computerized Control Systems
Gap-fill exercise
Read the text on p. 24 in your coursebook (Bonamy, D. (2013). Technical English Level 4 Coursebook. Pearson Longman) and answer the following questions by filling in the gaps. The given initial letters should help you. Don´t forget to check your answers.
Questions:
1) What is the main similarity between the two car accelerator systems?
2) What is the function of the pedal in a drive-by-wire accelerator?
3) What example does the text give of an aircraft output mechanism?
4) How does an aircraft autopilot system “know” how fast it should fly?
Answers:
1) They both use a p_______________ as the i_______________mechanism and a v_______________/throttle as the output mechanism.
2) To provide d_______________ to the sensor about the driver’s i_______________.
3) Controlling the movement of w_______________ s_______________.
4) From the d_______________ set in advance by the p_______________.

Adapted from: Bonamy, D. (2013). Technical English Level 4 Coursebook. Pearson Longman, p. 24.

Key:
1) They both use a pedal as the input mechanism and a valve/throttle as the output mechanism.
2) To provide data to the sensor about the driver’s intention.
3) Controlling the movement of wing surfaces.
4) From the details set in advance by the pilot.

3)
Matching: Technical Vocabulary
Matching exercise
Look again at the text on p. 24 in your coursebook (Bonamy, D. (2013). Technical English Level 4 Coursebook. Pearson Longman). You can see that some of the expressions in the text are in bold. The same words are listed on the right below. Match them to their synonyms listed on the left. The first four are nouns, but the remaining ones are all verbs. Don´t forget to check your answers.
	SYNONYMS
	WORDS FROM TEXT

	1) Small motor (to start some specific process)
2) Accelerator
3) Moving part
4) Central computer
5) Take back (or take over again)
6) Keep (or maintain)
7) Counteract (or cancel)
8) Process
9) Give away (or hand over)
10) Set (or fix)
	Actuator
Controller
Establish
Interpret
Mechanism
Override
Regain
Relinquish
Retain
Throttle


Adapted from: Bonamy, D. (2013). Technical English Level 4 Coursebook. Pearson Longman, p. 24.

Key:
	SYNONYMS
	WORDS FROM TEXT

	1) Small motor (to start some specific process)
2) Accelerator
3) Moving part
4) Central computer
5) Take back (or take over again)
6) Keep (or maintain)
7) Counteract (or cancel)
8) Process
9) Give away (or hand over)
10) Set (or fix)
	Actuator
Throttle
Mechanism
Controller
Regain
Retain
Override
Interpret
Relinquish
Establish



4)
Listening or Reading: Comparing and Contrasting Systems
Gap-fill exercise
Listen to or read the transcript in Unit 3c (Transcript 9 on pp. 119 and 120 in your coursebook). The lecture provides a comparison and contrast of computerized control systems in cars and planes. When the lecturer compares the systems, she mainly talks about their similarities. However, contrasting means listing features in which the systems differ. The whole lecture is divided into three parts: 
Section 1: fly-by-wire (in aircraft) vs. drive-by-wire (in cars)
Section 2: fly-by-wire vs. automatic pilot
Section 3: automatic pilot (in aircraft) vs. cruise control (in cars)
Imagine you are actually sitting at this lecture. Listen and take notes, so that you can fill in the gaps in the overview below. Don´t forget to check your answers. IMPORTANT: After you finish, make a screen shot of the overview.

SECTION 1: fly-by-wire (in aircraft) vs. drive-by-wire (in cars)
Difference:
• fly-by-wire: input = _______________, output = _______________ surfaces
• drive-by-wire: input = _______________ wheel, output = _______________
Similarity: use _______________, computers and actuators

SECTION 2: fly-by-wire vs. automatic pilot
Difference:
• fly-by-wire: pilot _______________
• automatic pilot: _______________ control
Similarity: use sensors, computers and _______________

SECTION 3: automatic pilot (in aircraft) vs. cruise control (in cars)
Difference:
• automatic pilot: sets _______________ for computer
• cruise control: _______________ always controls direction
Similarity: can _______________ the system

Key:
SECTION 1: fly-by-wire (in aircraft) vs. drive-by-wire (in cars)
Difference:
• fly-by-wire: input = joystick, output = wing surfaces
• drive-by-wire: input = steering wheel, output = wheels
Similarity: use sensors, computers and actuators

SECTION 2: fly-by-wire vs. automatic pilot
Difference:
• fly-by-wire: pilot control
• automatic pilot: computer control
Similarity: use sensors, computers and actuators

SECTION 3: automatic pilot (in aircraft) vs. cruise control (in cars)
Difference:
• automatic pilot: sets direction for computer
• cruise control: driver always controls direction
Similarity: can override the system

5)
Comparison or Contrast?
Quiz
With each of the phrases, decide whether it is used to express a comparison (i.e. a similarity) or a contrast (i.e. a difference). To see the expressions in context, find them in Transcript 9 on pp. 119 and 120 in your coursebook.
	1. Also
2. Although
3. Both… and…
4. Compare
5. Differ in
	6. Differences between
7. Different
8. However,…
9. In a similar way
10. Nevertheless,…
	11. Similarly, …
12. Slightly differently
13. Though
14. Whereas
15. While



Key:
	Comparison
	Contrast

	Both… and…
Similarly, …
Also
Compare
In a similar way
	While
Whereas
Different
Slightly differently
Differences between
Differ in
Nevertheless,…
However,…
Though
Although





6)
Practice: Expressing Comparison
Gap-fill exercise
Fill in the gaps below with suitable expressions from the drop-down list. You will need each word once only. Don´t forget to check your answers after you finish. Words to fill in:
also, and, Comparing, same, similar, similarities, Similarly, to, too, well

1) I believe there are some _______________ in their methods.
2) Wind-based power is very similar _______________ water flow-based power.
3) Ensure that the next product is the _______________ as the last one.
4) Both the V6 _______________ the V8 use the same fuel.
5) _______________, you can wire up the second set of sensors.
6) Not only is this chemical corrosive, it is _______________ volatile.
7) _______________ the possible outcomes of the two projects, I believe we should go for the first one.
8) Their missiles home onto targets in a _______________ way to ours.
9) There is nowhere to go after the earthquake. The second shelter is shattered, _______________.
10) The elevator issue has to be addressed as _______________.

Key:
1) I believe there are some similarities in their methods.
2) Wind-based power is very similar to water flow-based power.
3) Ensure that the next product is the same as the last one.
4) Both the V6 and the V8 use the same fuel.
5) Similarly, you can wire up the second set of sensors.
6) Not only is this chemical corrosive, it is also volatile.
7) Comparing the possible outcomes of the two projects, I believe we should go for the first one.
8) Their missiles home onto targets in a similar way to ours.
9) There is nowhere to go after the earthquake. The second shelter is shattered, too.
10) The elevator issue has to be addressed as well.



7)
Practice: Expressing Contrast
Gap-fill exercise
Fill in the gaps below with suitable expressions from the drop-down list. You will need each word once only. Don´t forget to check your answers after you finish. Words to fill in:
Although, but, differ, differences, different, differently, Even, However, nevertheless, though, whereas, While
1) An electric boiler is surely efficient. _______________, for us it is unsustainable in the long run.
2) _______________ this experiment was unsuccessful, it still gave us valuable information for the next one.
3) _______________ though the results seem rather unsatisfactory, they were good enough for us to get approval to continue.
4) Standard hulls can tolerate significant loads, _______________ hydrofoils allow for a much faster craft in exchange for load capacity.
5) The volumes are slightly _______________.
6) There are a lot of _______________ between fusion and fission.
7) These bolts _______________ in the direction of the thread.
8) They go through the same process slightly _______________.
9) This development is surely a setback; _______________, we have a contingency plan to deal with it.
10) We have managed to convince the company to fund our research, _______________ it seems they are not very hopeful about the outcome.
11) We have tried to pry it open, _______________ the lock is too durable.
12) _______________ running these extra cables to the power source may work for now, it is not a long-lasting solution.

Key:
1) An electric boiler is surely efficient. However, for us it is unsustainable in the long run.
2) Although/While this experiment was unsuccessful, it still gave us valuable information for the next one.
3) Even though the results seem rather unsatisfactory, they were good enough for us to get approval to continue.
4) Standard hulls can tolerate significant loads, whereas hydrofoils allow for a much faster craft in exchange for load capacity.
5) The volumes are slightly different.
6) There are a lot of differences between fusion and fission.
7) These bolts differ in the direction of the thread.
8) They go through the same process slightly differently.
9) This development is surely a setback; nevertheless, we have a contingency plan to deal with it.
10) We have managed to convince the company to fund our research, though/but it seems they are not very hopeful about the outcome.
11) We have tried to pry it open, but the lock is too durable.
12) While/Although running these extra cables to the power source may work for now, it is not a long-lasting solution.

8)
Sentence Transformations: Expressing the Same Idea in a Different Way
Gap-fill exercise
All the following six sentences are rewritten to express the same or similar contrasts, but the transformed sentences are gapped. Complete all the gaps with suitable expressions from the drop-down list. Don´t forget to check your answers.
Words to fill in: Although, However, however, Nevertheless, nevertheless, whereas, While

1 A manual accelerator system uses cables and springs, but a computerised one uses sensors and actuators. 
→ A manual accelerator system uses cables and springs, _______________ a computerised one uses sensors and actuators.

2 While a manual pedal physically pulls and releases the valve, a computerised one simply provides information for the sensor. 
→ A manual pedal physically pulls and releases the valve. _______________, a computerised one simply provides information for the sensor.

3 Both computerised and manual accelerators use throttles and valves. Only the computerised one uses actuators to control the valves. 
→ _______________ both computerised and manual accelerators use throttles and valves, only the computerised one uses actuators to control the valves.

4 Whereas a car uses a steering wheel as an input mechanism to control direction, an aircraft uses a joystick. 
→ A car uses a steering wheel as an input mechanism to control direction. An aircraft, _______________, uses a joystick.

5 Pilots use throttle levers to control speed. Car drivers, however, use accelerator pedals. 
→ _______________ pilots use throttle levers to control speed, car drivers use accelerator pedals.

6 Although cruise control systems are very convenient, many car drivers avoid using them because they like to be in full control of the car. 
→ Cruise control systems are very convenient. Many car drivers _______________ avoid using them because they like to be in full control of the car. 
→ _______________, many car drivers avoid using them because they like to be in full control of the car.
Adapted from: Bonamy, D. (2013). Technical English Level 4 Coursebook. Pearson Longman, p. 24.

Key:
1 A manual accelerator system uses cables and springs, but a computerised one uses sensors
and actuators. 
→ A manual accelerator system uses cables and springs, whereas a computerised one uses sensors and actuators.

2 While a manual pedal physically pulls and releases the valve, a computerised one simply provides information for the sensor. 
→ A manual pedal physically pulls and releases the valve. However, a computerised one simply provides information for the sensor.

3 Both computerised and manual accelerators use throttles and valves. Only the computerised one uses actuators to control the valves. 
→ Although both computerised and manual accelerators use throttles and valves, only the computerised one uses actuators to control the valves.

4 Whereas a car uses a steering wheel as an input mechanism to control direction, an aircraft uses a joystick. 
→ A car uses a steering wheel as an input mechanism to control direction. An aircraft, however, uses a joystick.

5 Pilots use throttle levers to control speed. Car drivers, however, use accelerator pedals. 
→ While pilots use throttle levers to control speed, car drivers use accelerator pedals.

6 Although cruise control systems are very convenient, many car drivers avoid using them because they like to be in full control of the car. 
→ Cruise control systems are very convenient. Many car drivers nevertheless avoid using them because they like to be in full control of the car. 
→ Nevertheless/However, many car drivers avoid using them because they like to be in full control of the car.
Adapted from: Bonamy, D. (2013). Technical English Level 4 Coursebook. Pearson Longman, p. 24.
9)
Choosing a Boiler for Your Home
Gap-fill exercise
The following review compares and contrasts three types of boiler. Complete the text. You will need just one word per gap. Below is the list of words to choose from, some of which must be used more than once. Some of the words from the list should be used as they are, but some of the adjectives must be used in a comparative or superlative form to fit the context.  
both, but, cheap, clean, compare, different, difficult, easy, good, however, large, more, most, Nevertheless, nonetheless, of, to, Unlike

When it comes to choosing a boiler for your home, one of the first things you need to consider is the type of fuel. The main types of fuel to _______________ are gas, oil, and electric.
GAS
Gas boilers burn natural gas to heat water for _______________ washing and central heating.
Gas used to be the cheapest and _______________ convenient fuel. It is about three to four times _______________ than electricity per kilowatt hour.
Gas is not environmentally friendly; _______________, it is the _______________ fossil fuel of those available.
Another fuel type to consider is Liquefied Petroleum Gas (LPG), _______________ not all gas boilers are compatible with LPG. LPG is _______________ from natural gas, as it’s made up of a combination of gaseous hydrocarbons.
Furthermore, LPG needs to be delivered and stored in a tank at your home. _______________ natural gas, it isn’t connected through the gas network.
OIL
Oil boilers are very similar _______________ gas boilers except they use oil to function instead _______________ gas. You don’t have to be connected to the gas grid because the oil is stored in a tank at your property. _______________, this is not always an advantage, as an oil tank often requires a lot of space. What is _______________, _______________ suppliers will require you to pay for the oil in bulk, instead of being able to spread the cost out monthly.
ELECTRICITY
Electric boilers work by running the water through an element which is heated by electricity. This hot water is then pumped to your taps and radiators when it is needed.
Electric boilers are the _______________ efficient type, with around 99% efficiency. It’s important to note, _______________, that this doesn’t mean electric boilers are environmentally friendly.
Electric boilers are compact.  You don’t have to be connected to the gas grid, which usually makes these boilers _______________ and _______________ to install than gas boilers, whose installation is more _______________ and expensive. 
On the other hand, there are some drawbacks. Electricity is costly compared _______________ gas. In addition, electric boilers can only heat small amounts of water at a time, so they are not ideal for _______________ properties with multiple bathrooms and extensive hot water needs. They are also not the _______________ for properties that are often affected by power cuts, due to their reliance on electricity.
Adapted from: https://www.boilerguide.co.uk/boiler-comparison

Key:
When it comes to choosing a boiler for your home, one of the first things you need to consider is the type of fuel. The main types of fuel to compare are gas, oil, and electric.
GAS
Gas boilers burn natural gas to heat water for both washing and central heating.
Gas used to be the cheapest and most convenient fuel. It is about three to four times cheaper than electricity per kilowatt hour.
Gas is not environmentally friendly; however/nevertheless/nonetheless, it is the cleanest fossil fuel of those available.
Another fuel type to consider is Liquefied Petroleum Gas (LPG), but not all gas boilers are compatible with LPG. LPG is different from natural gas, as it’s made up of a combination of gaseous hydrocarbons.
Furthermore, LPG needs to be delivered and stored in a tank at your home. Unlike natural gas, it isn’t connected through the gas network.
OIL
Oil boilers are very similar to gas boilers except they use oil to function instead of gas. You don’t have to be connected to the gas grid because the oil is stored in a tank at your property. However/Nevertheless/Nonetheless, this is not always an advantage, as an oil tank often requires a lot of space. What is more, most suppliers will require you to pay for the oil in bulk, instead of being able to spread the cost out monthly.
ELECTRICITY
Electric boilers work by running the water through an element which is heated by electricity. This hot water is then pumped to your taps and radiators when it is needed.
Electric boilers are the most efficient type, with around 99% efficiency. It’s important to note, however, that this doesn’t mean electric boilers are environmentally friendly.
Electric boilers are compact.  You don’t have to be connected to the gas grid, which usually makes these boilers easier and cheaper to install than gas boilers, whose installation is more difficult and expensive. 
On the other hand, there are some drawbacks. Electricity is costly compared to gas. In addition, electric boilers can only heat small amounts of water at a time, so they are not ideal for larger/large properties with multiple bathrooms and extensive hot water needs. They are also not the best for properties that are often affected by power cuts, due to their reliance on electricity.
Adapted from: https://www.boilerguide.co.uk/boiler-comparison


10)
Forum: Comparison and Contrast

A. A parallel or a series circuit?
Are these sentences true about a parallel or a series circuit? First, decide which is which and then write at least three sentences comparing and contrasting these types of circuit. Use appropriate comparison/contrast expressions and do not repeat the same expression twice. You can add any technical facts that you need.
1) The current of the circuit from the battery before reaching any component is the sum of all the current in the circuit after it passes through all the components. 
2) The current of every component of the circuit is the same. 
3) The voltage of the battery is the sum of all the voltage of the components in a circuit. 
4) Comparatively more wire is needed to make the circuit. 
5) Components are not functional if any of the components are damaged, because this disrupts the flow of current. 

Key:
1) parallel
2) series
3) series
4) parallel
5) series
Adapted from: https://www.diffen.com/difference/Parallel_Circuit_vs_Series_Circuit

B. A current or a voltage?
Are these sentences true about a current or a voltage? First, decide which is which and then write at least three sentences comparing and contrasting current and voltage. Use appropriate comparison/contrast expressions and do not repeat the same expression twice. You can add any technical facts that you need.
1) It is the potential difference in charge between two points in an electrical field. 
2) It is the rate at which electric charge flows past a point in a circuit. In other words, it is the rate of flow of electric charge. 
3) It is measured by an ammeter in amperes, aka amps. 
4) It gets distributed over components connected in series. 
5) It is the same across all components connected in parallel. 

Key:
1) voltage
2) current
3) current
4) voltage
5) voltage

Adapted from: https://www.diffen.com/difference/Current_vs_Voltage

C. An alternating current or a direct current?
Are these sentences true about an alternating current or a direct current? First, decide which is which and then write at least three sentences comparing and contrasting these two types of current. Use appropriate comparison/contrast expressions and do not repeat the same expression twice. You can add any technical facts that you need.
1) It is safe to transfer over longer distances. 
2) It cannot travel very far. 
3) Its frequency is zero. 
4) Its frequency is 50Hz or 60Hz depending upon the country. 
5) It reverses its direction while flowing in a circuit. 
6) It is the current of magnitude varying with time. 
7) Electrons move steadily in one direction or 'forward'. 
8) It is obtained from a generator. 
Key:
1) AC
2) DC
3) DC
4) AC
5) AC
6) AC
7) DC
8) AC
Adapted from: https://www.diffen.com/difference/Alternating_Current_vs_Direct_Current

D. An electric field or a magnetic field?
Are these sentences true about an electric field or a magnetic field? First, decide which is which and then write at least three sentences comparing and contrasting these two types of field. Use appropriate comparison/contrast expressions and do not repeat the same expression twice. You can add any technical facts that you need.
1) It is created around a moving electric charge and magnets. 
2) Its units are Newton per coulomb, or volts per metre. 
3) Its units are Gauss or Tesla. 
4) Its movement in the electromagnetic field is perpendicular to the electric field. 
5) It generates reactive power. 
6) It is created either by monopoles or dipoles. 
7) It absorbs reactive power. 
8) It is created by dipoles only. 

[bookmark: _GoBack]Key:
1) magnetic
2) electric
3) magnetic
4) magnetic
5) electric
6) electric
7) magnetic
8) magnetic
Adapted from: https://www.diffen.com/difference/Electric_Field_vs_Magnetic_Field
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