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Contents

1 Rescue
Objectives

In this section students will …

• listen to a news report about an air-sea rescue

• read an incident report and complete an incident  
report form

• study and practise using cohesion 

• revise asking and answering questions in the past 
simple

• learn vocabulary for safety equipment and 
telecommunications

2 Transmission
Objectives

In this section students will ... 

• read and complete a text about how an emergency 
beacon works in a rescue situation

• listen to a recording about a rescue 

• describe a system

• revise and practise non-defining relative pronouns 

• practise saying figures and measurements in 
specifications

• learn vocabulary for telecommunications and satellites

3 Operation
Objectives

In this section students will ... 

• answer questions about a diagram

• practise writing an operating manual

• revise and practise the imperative for giving 
instructions

• learn instruction verbs and vocabulary for mechanical 
and marine engineering
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Briefing
This Unit looks at systems, in particular the components 
of search and rescue (SAR) systems: satellites, emergency 
beacons, self-activating devices, automatic and manual 
release mechanisms.

Section 1 deals with the events surrounding a search and 
rescue operation (based on a real-life incident) and the 
equipment and technology used in locating (discovering the 
exact position of) the survivors of a boat that has sunk in 
the open sea. The reading text on page 5 gives the facts, the 
main point being that the only way the survivors can alert 
the rescue team is by means of their emergency beacon. 
This is an EPIRB, or Emergency Position Indicating Radio 
Beacon, which automatically detaches itself (frees itself) 
from the boat as it sinks, floats to the surface, activates itself 
(switches on) automatically and automatically transmits 
an emergency signal, including its exact location, on the 
406 MHz (megahertz) radio channel, via the international 
Cospas-Sarsat satellite system, to the coastguard, who then 
organise the rescue. The important point about the EPIRB 
is that all its functions (mentioned above) are automatic, 
so that even if the survivors are badly injured and unable 
to operate a hand-held beacon, the EPIRB will continue to 
operate independently.

Section 2 describes the Cospas-Sarsat satellite system in 
more detail. The diagram in Exercise 1 on page 6 shows 
three types of beacon being used: the EPIRB (see previous 
paragraph) from the shipwreck has already been described. 
The crashed aircraft has an ELT (Emergency Locator 
Transmitter), which is hard-wired into the aircraft and 
activates automatically on impact. The survivor is carrying a 
Personal Locator Beacon (PLB) which is activated manually. 
All three types are connected to the Cospas-Sarsat system. 
The data from the beacon transmission goes via the satellite 
first to a ground station, then to a national centre and finally 
to the nearest rescue centre. The Cospas-Sarsat system 
was originally set up by the USA, the former Soviet Union, 
France and Canada. Sarsat is an acronym of Search and 
Rescue Satellite-Aided Tracking. Cospas is a Russian acronym 
with a similar meaning. As of 2010, there are 26 countries 
participating in the system. The system uses two satellite 
sub-systems. The first consists of GEOSAR (Geostationary 
Search and Rescue) satellites, which are at a higher altitude 
and geostationary (their position remains fixed relative to 
the Earth). The second consists of LEOSAR (Low-altitude 
Earth Orbit Search and Rescue) satellites, which orbit the 
Earth at low altitudes around the north and south poles. 
LEOSAR has narrower coverage of the Earth because of its 
low altitude, but can calculate precise locations because it 
moves relative to the Earth. GEOSAR has wider coverage 
because of its greater altitude, but cannot provide locations. 
Each sub-system has strengths and weaknesses, which is 
why two types of satellites are needed, working together to 
provide full coverage and precise location of signals. More 
detailed information on the satellite systems can be found on 
the Cospas-Sarsat website (see below).

Section 3 describes the self-activating, free-floating beacon 
(EPIRB) in some detail, and in particular its release 
mechanism which enables it to detach itself from a sinking 
ship or boat, float free and then activate itself. The key 
mechanism is the hydrostatic release unit (HRU), a 
mechanism, operated by water pressure, that releases the 
beacon when the water surrounding it reaches a specific 
pressure. When the HRU in a sinking ship reaches a depth of 
4 metres, the pressure of the water at that depth pushes a 
knife through a rod (see diagram on page 8) which releases 
a spring and lever arm. The arm pushes the beacon away 
from a magnet, which causes the beacon transmitter and 
light to switch on. The beacon then floats on the surface, 
continuing to transmit to the satellite system. In addition to 
this self-activating mode, it is possible to activate the beacon 
manually, which is illustrated in the diagram on page 9.

Cospas-Sarsat satellite search-and-rescue system: 
http://www.cospas-sarsat.org 

Emergency beacons: http://www.beacons.org.nz 

Two commercial websites providing factsheets, 
manuals and user guides for emergency beacons: 
http://www.cmhammar.com (click on ‘Downloads’) 
and http://www.mcmurdo.co.uk/ (click on ‘Marine’ 
then ‘Leisure’ then ‘EPIRB’)
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Teacher’s notes

1 Rescue

Start here

 

1 Ask students to open their Course Books and focus their 
attention on the diagram and the photo on the right. Tell 
them to compare the diagram about the rescue with their 
ideas in the warmer but do not go into too much detail 
at this stage, as they will listen to a recording about the 
rescue in 2. Go through the named labels in the diagram 
with the class, making sure students pronounce the 
words correctly, particularly winch. Pre-teach some of 
the vocabulary that they will be using in this section: fire 
(a flare), inflate, sink (sink–sank–sunk), strike (an object; 
strike–struck–struck), rescue, a signal, a satellite). Then put 
students into pairs to answer the questions.
1 C life jacket, D life raft

2 A flare, E beacon, F radio 

3 B winch

 

Listening

2  02

Explain to students that they are going to listen to a 
news report about an air-sea rescue. They will need to 
put the devices from the illustration into the order that 
the reporter mentions them. Play the recording. Allow 
students to compare answers, then go through the 
answers with the class. 

 

 02

A dramatic air-sea rescue took place at 11 a.m. this 
morning in the Indian Ocean. Two sailors were pulled up 
from the sea into a helicopter using a powerful winch, in 
very rough seas and a high wind.

The sailors were in a small boat, the Tiger, about 77 
kilometres from land. Suddenly their boat struck an 
object, and it sank almost immediately.

The sailors wanted to send an emergency signal by radio, 
but the boat went down too quickly, and the radio sank 
with the boat. So the men did the best thing to save their 
lives – they inflated their life raft and jumped in. They 
were already wearing their life jackets, of course. But their 
problem was how to call for help 77 kilometres from land.

Fortunately, the boat had a free-floating beacon, which 
activated when the boat sank to four metres. The beacon 
detached itself from the boat, floated to the surface of the 
sea and switched on automatically. Then it transmitted a 
signal to the rescue satellites.

The rescue team received the emergency signal, and 
raced in their helicopter to the two men in the life raft.

When the helicopter came close to the life raft, the sailors 
fired two flares. The pilot saw the flares and brought 
the helicopter over the life raft. Then the sailors were 
winched up.

The whole rescue operation, from the moment the Tiger 
sank, took only 90 minutes, thanks to the automatic 
beacon and the satellite system it was linked to.

3 Ask students to read through the statements. They could 
then discuss in pairs the order in which they think the 
events actually happened. Then play the recording once 
more for them to check.

 

Extra activity

As a warmer, ask students to keep their books closed 
and tell them that they are in a boat in the middle of 
the ocean. There has been an accident and the boat is 
sinking. Ask them to decide amongst themselves what 
equipment they need to have in the boat in order to 
get rescued.

Extra activity

Put students into pairs to test each other on the 
named labels from the diagram. They take it in turns 
to cover up one of the labels and ask the other student 
what the device is, e.g. What is E? It’s a beacon.

1 B 2 F 3 D 4 C 5 E 6 A 

1 C 2 E 3 B 4 G 5 F 6 D 7 H 8 A
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Reading

4  03

Ask students to read the news article about the air-sea 
rescue. When they have finished, ask them to find the 
words in 1 in the text and underline them. To help them 
find the people or things the words refer to, tell students 
to read the sentence (or words) before the words they 
underlined. 

Then ask students to look at the words in the box. Play 
the recording for students to hear the words. Play it again 
for students to repeat. Drill the words chorally. Then 
ask individual students to say the words, checking their 
pronunciation as they do so.

 03

kilometres

flares

visible

emergency

signal

coastguard

beacon

free-floating

satellite

automatically

megahertz

wavelength

 

 

5 Ask students to use information from the news article 
in 4 to complete the incident report. Allow students to 
compare answers. Then go through the answers with  
the class. 

 

Speaking

6 First, remind students how to form questions using the 
past simple: I carried out the rescue on 18 July. → When 
did you carry out the rescue? The verb be is different: The 
vessel was in the Indian Ocean. → Where was the vessel?

Put students into pairs. Allow them some preparation 
time to write questions for the safety officer, based on the 
form in 5. Then ask them to take turns to be the rescue 
pilot and the safety officer, using the questions they 
prepared. Tell students not to read out the questions 
they wrote but to try and remember the questions from 
memory. While they are doing the activity, go round the 
class monitoring the students. Go through any errors 
with the class at the end of the activity. When they have 
finished, you could ask a couple of pairs to perform their 
roleplay in front of the class. 

 

1 the two sailors
2 the signal
3 the beacon
4 the beacon
5 on the surface
6 in an air-sea rescue

Extra activity

Draw a table of four columns on the board with the 
headings 1–4. Then write the words below next to 
the table (but not the answer key in brackets). Tell 
students to copy the table and put the words in the 
correct column according to the number of syllables in 
each word.

beacon (2); coastguard (2); emergency (4); kilometres 
(4); megahertz (3) satellite (3); signal (2); visible (3); 
wavelength (2)

Incident report form 
Name of rescue helicopter pilot: Ricardo Moussa
Date of rescue: 18 July 
Name of boat: Tiger
Distance of boat from land: 77 km
Number of people rescued: 2
Time of first emergency signal: 09.30
Type of emergency beacon: 406 MHz free-floating beacon
Time of rescue: 11.00
Method of rescue: winch (into helicopter)

Possible interview questions: 
What’s your name? 
When did the rescue take place?/When did you carry 
out the rescue?/What was the date of the rescue?
What was the name of the boat? 
How far was the boat from the land?/What was the 
distance of the boat from the land?
How many people did your team rescue?/How many 
people were rescued?
What time was the first emergency signal? 
What type of emergency beacon did the boat have? 
What time did your team carry out the rescue? 
How did they do/carry out the rescue?
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2 Transmission

Start here

1 Allow students a few minutes to look at the illustration. 
Then tell them to read through the description, ignoring 
the gaps, to find out what happens in a rescue. Ask one 
or two stronger students for feedback. Students complete 
the text with the words in the box, and then compare 
answers. Do not correct answers yet as students will be 
checking their answers with the recording in 2.

Listening

2  04

Tell students that they are going to listen to a dialogue 
about how the system in the diagram in 1 works. Play the 
recording once for students to follow the process in the 
diagram. Play the recording a second time for students to 
check their answers in 1. 
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A: So how does the rescue service work? What happens after 
your plane crashes, or your ship starts sinking?

B: Well the first thing you do, if you’re a survivor of a plane 
crash or a sinking ship is to activate your personal 
emergency beacon manually.

A: OK, but what happens if I can’t locate my personal beacon, 
or it sinks with my ship?

B: Well, most planes and ships today are fitted with automatic 
beacons. So when the plane hits the ground or the ship 
starts to sink, the beacon detaches itself and activates itself 
automatically.

A: Right, so let’s assume my beacon is activated. What 
happens next?

B: Well, the beacon then transmits a radio signal, and one or 
more satellites receive the signal and …

A: … and the satellites then send the signal to the rescue 
team?

B: No, they can’t do that, not directly. First they send the 
signal to their ground station. And the ground station then 
processes the signal, in other words it converts or changes 
the signal into useful data.

A: Right, I see. And what happens next?
B: Well, the ground station then passes this data on to a 

national centre. And the national centre then forwards the 
data to the rescue centre which is nearest to the location of 
the crashed plane or sinking ship.

A: I see. And the rescue centre sends out the rescue team?
B: Yes, that’s right. First it locates the beacon, in other words, 

it finds out its exact position and marks it on a map. Then it 
sends out the rescue team.

A: And the rescue team carries out the rescue?
B: That’s right. The team searches for the survivors, finds 

them, winches them into the helicopter and then takes them 
back to the rescue centre or straight to hospital.

Reading

3 Draw students’ attention to the shaded glossary box. 
Read through the explanation of geo- with the class. 
Explain that geo- is a prefix that means Earth.

Ask students to look at the text and the illustration. 
Explain that some of the information in the text is 
incomplete. Ask students to read through the text and the 
missing phrases. Then tell students to complete the text 
with phrases A–G in the correct order. Allow students to 
compare answers. Then go through the answers with  
the class.

 

1 activate
2 detaches
3 transmits
4 receive
5 converts
6 locates
7 carries out

1 D 2 F 3 E 4 B 5 G 6 C 7 A
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Language

 Relative pronouns

Go through the Language box with the class. Read 
through the first line of the examples in the box with 
the class. Explain that that second sentence of the pair 
gives extra information about the first sentence. We can 
join the two sentences using a relative pronoun, and 
in non-defining relative clauses we separate the two 
clauses using a comma. For more information on relative 
pronouns, refer students to page 103 at the back of the 
Course Book.

4 Ask students to work individually or in pairs to join the 
sentences by replacing the words in italics with a relative 
pronoun. Allow students to compare answers before 
checking the answers as a class. 

 

Speaking

5 Focus students’ attention on the table and on the items 
a–h. Go through the example with them and ask them to 
read each of these items in this column out loud. Then 
check with the whole class by asking individual students 
to read out the items.

 

Task

6 Refer students back to the table in 5 and ask them to 
match 1–8 with the correct items a–h. They can then 
check their answers in pairs.

 

Scanning

7 Treat the Speed Search as a competition. Go through the 
questions with the class first. Then ask students to turn 
to pages 116–117 and find the text on the Cospas-Sarsat 
system. Tell them to read the text as quickly as they can 
and find the answers to the three questions. Explain that 
they do not need to read every word in the text, just look 
for the information to answer the questions. Ask students 
to put up their hand when they have finished. Allow the 
majority of students to finish. Then check the answers 
with the first person to put up their hand to see if they 
were correct and are the winner of the competition.

 

 

1 The beacon sends a signal to the satellite, from where 
the signal is transmitted to the ground station.

2 The rescue centre contacts the helicopter pilot, who 
then carries out the rescue.

3 The sailor activated his beacon, which sent a 406 MHz 
signal to the satellite. 

4 The sailors were winched into the helicopter, where 
they were given blankets and hot drinks. 

5 The sailors were taken by helicopter to the rescue 
centre, from where they were driven by ambulance to 
the nearest hospital.

6 Hundreds of survivors are saved every year by the 
Cospas-Sarsat system, which was first launched in 
1982.

a (from) two to five kilograms
b two hundred and sixty millimetres high, by one 

hundred and two millimetres wide, by eighty-three 
millimetres deep 

c GME–two–oh/zero–three–double–F–one–eight–seven–
five–six 

d thirty-five thousand kilometres
e four–oh/zero–six–megahertz 
f (from) minus forty degrees Celsius to (plus) forty 

degrees Celsius 
g five watts
h oh/zero point five seconds every fifty seconds

1 e 2 g 3 h 4 b 5 a 6 f 7 c 8 d 

1 1982
2 US, Canada, France, Soviet Union (Russia)
3 at least 29
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3 Operation

Start here

1 Put students into small groups of three and focus their 
attention on the diagram of the free-floating emergency 
beacon and the glossary box at the bottom left. Ask them 
to study the information and discuss the questions. Note 
that HRU is an abbreviation for Hydrostatic Release Unit.

When students have finished, get feedback from the class 
on question 1 but do not go over question 2 at this point 
as students will learn the answer in the next task. 

 

Vocabulary

2 Students work in their groups to match the synonyms in 
a–e with the words and phrases in italics in 1–5. 

 

 

Task

3 Ask students to work in groups to match questions 1–5 
with their answers a–e. When they have finished, choose 
one student from the class to read out the questions and 
another to answer them.

 

 

1 because manual beacons may be lost, or the crew may 
be injured or unable to activate them manually; so 
the beacon will operate even if the crew is unable to 
activate it

1 c 2 a 3 e 4 b 5 d 

Extra activity

When students have finished, check their 
pronunciation of the words in 1–5, especially 
submerged, ejected and range. You could also check 
their pronunciation of signal and magnet at this stage. 
Get them to say: out of range of the magnet.

1 c 2 e 3 a 4 d 5 b 

Mixed-ability classes

With stronger classes you could set this up as a 
competition. Ask the group that finishes first to put 
their hands up. When all groups have finished, ask 
students from the group who finished first to give their 
answers. Ask students in the other groups if they agree 
with the answers or not.
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Writing

4 Focus students’ attention on the extracts from the 
operating manual. Explain that they describe how the 
beacon in the diagram on page 8 works. Each strip 1–7 
refers to a different stage in the diagram. Go through 
the instructions for stage 1 from the manual and explain 
that stages 2–6 are incomplete. In their groups, students 
should each complete a different stage using the 
information from the diagrams.

When they have finished, allow students to compare  
work and suggest improvements before they produce a 
single copy. 

 

Note that in the illustration on the first page of this Unit, 
the beacon is shown attached by a line or cable to the life 
raft. This is not mentioned in the model answer or other 
exercises, which focus on how the appliance works rather 
than the survivors’ actions. However, if possible, the 
survivors should attach the beacon to the life raft.

 

Vocabulary

5 Focus students’ attention on the first illustration on 
how to activate a beacon manually. Allow them time to 
study the information in it. Then ask them to look at the 
incomplete instructions below. Ask them to complete the 
instructions using the words from the box.

 

 

Writing

6 Tell students that they are now going to produce an 
operating manual for a device of their choice. Go through 
the instructions first to make sure that they all know 
what to do before asking them to choose their device. If 
necessary, brainstorm some ideas for devices, depending 
on students’ specialisms. For example, students in 
telecoms or electronics might choose a TV satellite dish, 
a wi-fi modem or a CB radio as their device. 

Tell students to work in their groups and use the language 
in 4 and 5 to help them write the manual. When they have 
finished, allow students to compare work in their groups. 
Explain that as well as checking thoroughly for any 
mistakes in grammar, it is important to make sure that 
their work is very clear so that the reader of the manual 
can understand it easily.

Mixed-ability classes

For stronger students, allow them to remain in the 
same groups they were in for 1–3 and ask each group 
member to work on two stages. For weaker students, 
have groups join together with another group so each 
student has one stage to complete.

Model answer:
Free-floating emergency beacon for Cospas-Sarsat 
rescue system
How it works
1 If the boat sinks, and the beacon is submerged below 

four metres of water, the water pressure activates the 
HRU (hydrostatic release unit) automatically.

2 The water pressure inside the HRU pushes the knife 
downwards and cuts the (breakable) rod. 

3 This releases the lever arm, which allows the spring to 
push the lever arm and the beacon away.

4 The lever arm then ejects the cover from the beacon 
and the beacon floats away.

5 The beacon then moves out of range of the magnet.
6 As a result, the beacon automatically activates itself 

(or switches on).
7 When it reaches the surface, the beacon transmits its 

signal and a light switches on.

1 Pull
2 Remove
3 Tear off
4 Push; slide
5 Place; ensure
6 touch

Extra activity

To revise the words in the box, you could mime one 
of them (apart from ensure) for students to guess the 
word. The student who guessed correctly mimes the 
next word, and so on. Then ask them what ensure 
means.


