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Preface 
 

 
Skyazores now present to all pilots and ATCs it first instruction pack. It gives you all important 

information to become airborne as well as respect all online simmers and feel the responsibility 

of having an aircraft controlled by you. 

 

This is SkyAzores first training document. We will take care writing it, although we apologise in 

advance for some possible missing out data, and for some inaccuracies that can happen when 

writing it. We also ask for, as long as you encounter some incorrect situation let us know, and 

we will correct it as soon as possible. 

As virtual network SkyAzores intends to become as close as possible from Real Flight rules. 

However, it’s not an easy job, and in some aspects it’s not possible. We expect you 

understand it. Let us know if you experiment some difficulties in any area. 

 

 

The document have 20 chapters. You will need to know it for pass your Captain  exam. 

 

If you still have some questions after read the document, please be free to contact Skyazores 

Administration for some answers. You are always welcome, and we will be very pleased for 

helping you. 

 

Note: For Captain exam, you will also need to be familiar with our pilot client software, please 

contact admin for further information. 
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Chapter 1 – Pilot Conduct 
 
For start flying in SkyAzores Network, we strongly recommend you to read Pilot Rules. For 
now this rules are only in Portuguese language, soon we will have it in English too. For 
Portuguese please open Portuguese Division page at http://www.skyazores.com and you will 
find pilot rules. After that you will know the principal guidelines for become a virtual pilot at 
SkyAzores. 
Skyazores also expects adult behaviour from everyone, so we can get a good environment. 
We also desire for become as real as possible comparing to real flight procedures. 
 
 
 
 
 
 

Chapter 2 – Abbreviations 
 
Here you can find the most important abbreviations used by pilots and atcs. 
 
' = ft = feet (example 3000' is 3000 ft)  
l/h  = left hand 
acft  or a/c = aircraft 
LLZ  = Localizer 
a/d = aerodrome  
luw or l/u and w  = line-up and wait (<=> taxi into position and hold in USA) 
aff = affirm (yes)  
min  = minima 
afld  = airfield  
MM = Middle Marker 
alt  = altitude  
neg  = negative (no) 
alt.set = altimeter setting 
NM = Nautical Miles 
apch  or app= approach 
OM = Outer Marker 
APP = Approach (facility) 
outbd  = outbound 
apt  or arpt  = airport 
pax  = passengers 
arr  = arrival 
pkg  = parking 
caf  = cleared as filed (into your flightplan) 
plz = please   
cc  = correct 
POB = People On Board (number of)  
circ  = circling or circling with prescribed tracks 
pos  = position 
clr  or crld  = clearance or cleared (authorized) 
rdr  = radar 
c/m  = climb and maintain 
rep  or rpt  = report 
crs  = course 
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req = request 
CTR = Center (facility) 
rgr  = roger (received) 
dct  = dierct 
r/h  = right hand 
DEL = Delivery (facility) 
r/m  = reaching minima 
DEP = Departure (Facility) 
r/p  = report passing 
dep  = departure 
r/v  = radar vectors 
des  = descend 
rwy  = runway 
disrgd  or dis  = disregard (ignore) 
sby  or stby  = stand by 
d/m  = descend and maintain 
SM = Statute Miles 
dnwd  = downwind 
sq  = squawk 
est  = established 
stby or sby  = stand by 
exp  = expect 
std  = standard 
FL = flight level 
stdy  = steady 
fp  = flightplan 
s/u  = start up 
frq  or freq  or fq  = frequency 
t/f  = turning final 
FSS = Flight Service Station (facility) 
t/l  or tl  or tleft  = turn left 
gbye  = good bye 
tnx  = thank you or thanks 
g/d  = gear down 
t/p and hold  = taxi into position and hold (<=> line-up and wait outside USA) 
gday  = good day 
t/r  or tr  or tright  = turn right 
GND = Ground (facility) 
TWR = Tower (facility) 
gnight  or gnite = good night 
vect  = vectors 
GP or g/p  = glide path 
wilco  = will comply (will do what is requested) 
gs  = ground speed 
g/s  = glide slope 
wx  = weather 
h/a = hold at 
hdg  = heading 
h/o  = hand-off 
h/p  = hold position or holding pattern (according to context) 
h/s  = hold short 
IAF = Initial Approach Fix 
ILS = Instrument Landing System 
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IM = Inner Marker 
inbd  = inbound 
KIAS  = IAS in knots 
kt  = knots 
 
 
Note that here you do not have all abbreviations, however this are the most common regularly 
used. 
 
If you still do not find any abbreviation or acronym that you are looking for, please consult 
administration members. 
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 Chapter 3 – Letters Codification 
 
Has you know in aviation is common to use letters universal codification –NATO phonetic 
alphabet - for avoid miss understanding.  
Callsigns, Navaids names and airfield are normally reproduced using letters codification. 
 
 
 
Here is the NATO phonetic alphabet used in aeronautics worldwide       
 

 
 
For instance, for an aircraft called S-FKLM, you will say : 
Sierra – Foxtrott – Kilo – Lima – Mike 
 
  
For N2821V, you will say : 
November Two Eight Two One Victor. 
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Chapter 4 - Numbers Pronunciation 
 

These rules have to be followed when using voice mode only. 
 

 
 
 
 
  
First of all, some figures and numbers are not pronounced as they usually are : 
 
      0 : is pronounced ZERO instead of "O"(owe) 

3 : is pronounced TREE and not THREE. 
9 : second syllable is emphasized, as if there is a final R: NINER. 
1000 : is pronounced TOUSAND and not THOUSAND. 
 

 
Usually, in numbers, each figures are pronounced separately and decimals are indicated after 
the word DECIMAL. 
  
SKY 001 is pronounced SkyAzores Zero Zero One 
Altimeter 29.95  is pronounced Altimeter Two Niner, Niner Five 
QNH 1029   is pronounced QNH One Zero Two Niner        
  
Other examples : 
 
Frequencies : 
 
Contact APP 119.4  => Contact Approach One One Niner Decimal Four 
MTL freq is 132.15 => Mike Tango Lima frequency is One Tree Two Decimal One Five 
  
Transponder : 
 
Squawk 3614  => Squawk Tree Six One Four 
  
Headings : 
 
Turn left hdg 125  => Turn left heading One Two Five 
Report steady on hdg 350  => Report steady on heading Tree Five Zero 
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Altitudes : 
d/m 2500 ft  => Descend and maintain Two Tousand Five Hundred feet 
or Two Five Zero Zero feet 
Report steady at 12000 ft  => Report steady at One Two Tousand feet 
  
Some numbers can be pronounced normally when there is no ambiguity: 
Time check 1120  can be pronounced Time Check Eleven Twenty instead of One One Two 
Zero  
  
Notes : 

- DECIMAL is sometimes replaced by POINT (128.3 = One Two Eight Point Tree). 
- Figures in hundreds and thousands are not separated : 

. for 600, say Six Hundred rather than Six Zero Zero. 

. for 12000, say One Two Tousand rather than One Two Zero Zero Zero.  
 
 
 
 

 
Chapter 5 -  ATIS 
 
 
ATIS stands for Automatic Terminal Information Service. 
  
An ATIS is a short message gathering some pieces of information about one airfield, in order 
to avoid the controller to repeat the same things each time a pilot gets in contact. 
The ATIS message is identified by a letter and is valid until a significant change has to be 
made (new runway in use, weather deterioration or improvement, facility failure...). 
The first ATIS of the day is identified as INFORMATION ALPHA. 
The second ATIS message will be INFORMATION BRAVO. 
Then INFORMATION CHARLIE, DELTA etc... if reaching ZULU, the next will be ALPHA again. 
  
  
There is one single ATIS message for one airfield; an ATIS must not be established for several 
airfields. This message is usually recorded by the ground controller and broadcasted 
permanently on a specific frequency which can be found on approach charts. 
The message contains : 

- Aerodrome name, identification letter and time (UTC). 
- Approach procedure in use. 
- Runway in use and runway conditions. 
- Transition level. 
- Any relevant information (bird warning, navaid unserviceable...). 
- Weather conditions, including wind, visibility, ceiling and cloudiness, temperature, dew 
point and altimeter setting (QNH). 
- Significant weather (rain shower, snow...). 
- Specific instructions (like speed restrictions); usually an ATIS also ends by "Advise 
controller you have information x at initial contact". This enable the controller to know you 
got the current details about the airfield. 
  

Example : 
  
This is Lages ATC information Mike recorded at 1800  z. 
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Landing and departing runway 33.  
Transition level 60.  
Locator LM unserviceable.  
Wind 320°/9kt, visibility 10 km or more, ceiling sc attered at 12000 ft, temperature 24, 
dew point 18, QNH 1023.  
Advise controller you have information Mike at init ial contact. 
 
 
 
 
 
 
Chapter 6 – METAR and TAF 
 
METAR= Meteorological Aviation Routine (in aeronautical meteorological code). 
TAF = Terminal Aerodrome Forecast. 
 
A typical METAR report contains data for the temperature, dew point, wind, precipitation, cloud 
cover and heights, visibility, and barometric pressure. A METAR report may also contain 
information on precipitation amounts, lightning, and other information that would be of interest 
to pilots or meteorologists such as Colour States. 
 
In addition, a short period forecast called a TREND may be added at the end of the METAR 
covering likely changes in weather conditions in the two hours following the observation. These 
are in the same format as a Terminal Aerodrome Forecast (TAF). 
 
Example: 
 
METAR:LPPD 191730Z 04010KT 010V090 9999 FEW022 SCT045 22/11 Q1027  
 
 
Conditions at:  LPPD (PONTA DELGADA, PT) observed 1730 UTC 19 September 2007  
 
Winds:  from the NE (40 degrees) at 12 MPH (10 knots; 5.2 m/s) , variable between 010º and 
090º. 
 
Visibility: 10+ kM  ( 6 or more miles)  
 
Clouds:  few clouds at 2200 feet above ground level (AGL) 
               scattered clouds at 4500 feet AGL 
 
Temperature:  22.0°C (72°F)  
 
Dewpoint:  11.0°C (52°F) [RH = 50%]  
 
Pressure (altimeter):  1027.0 mb (30.32 inches Hg)  
 
 
This is a simple example, however you still got many options for different Metar. 
 
 
Next I will present a table with most common codes used in regular Metar. 
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Chapter 7 – Read Back 
 

For a pilot, a read back consists of repeating the message or a part of the message issued by 
a controller. This enables the controller to check if the pilot really understood what he/she said.  

All clearances must be read back, particularly the followings items :  

- altimeter setting  
- altitude or flight level  
- heading  
- frequency  
- squawk code  
- any item concerning the runway  

In short, pilots, remember that all alphanumeric it ems issued by a controller must be 
read back.   

If the read back is wrong, the controller will say NEGATIVE and will repeat the element(s); the 
pilot has to read them back again.  
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Chapter 8 – Squawk Codes + Transponder 
 
A transponder  is an electronic device that produces a response when it receives a radio-
frequency interrogation. In aviation, aircraft have transponders to assist in identifying them on 
radar and on other aircraft's collision avoidance systems. 
 
Every aircraft receives a specific code by the controller. Once this code is entered into 
transponder device, the ATC computer will easily identify the aircraft. These codes are called 
Squawk Codes, and contain four numerical digits, from 0 to 7. 
 
Each squawk code is assigned to each flight specified in local procedures. The squawk code 
should be issued before take off, normally when the pilot is getting VFR/IFR Clearance, which 
in most cases given when a pilot is taxiing to departure runway. 
Before that, and if you still performing pre start procedures, you should have your Squawk in 
stand by position so you do not clutter the ATC screen , as you are not important traffic yet.  
 
There are 3 squawk codes you should remember always. 
 
7700= EMERGENCY IN PROGRESS 
 
7600= COMM FAILURE 
 
7500= HI-JACKED  
 
The standard squawks codes in Europe for VFR are 2000. 
 
 
Next we present a Squawk Code table for virtual simulation only. Here you can get some help 
in how to assign a specific squawk to a pilot. 
 
 
 

From e To Numerical Code  

Azores  1 

Regional/Nacional 0 

Oporto 2 

Lisbon 3 

Faro 4 

Madeira 5 

From/ To outside  F I R 6 
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Type of flight   Numerical Code 

I F R  0 - 1 - 2 - 3 - 4 - 5 - 6 - 7 

 

Aircraft category 

 Numerical Code 

Class A  1 

Class B  2 

Class C  3 . 4 . 5  

Class D  6 

Class E  7 

 

 

Chapter 9 – TCAS 
 

The Traffic alert and Collision Avoidance System  (or TCAS) is a computerised avionics 
device which is designed to reduce the danger of mid-air collisions between aircraft. It monitors 
the airspace around an aircraft, independent of air traffic control, and warns pilots of the 
presence of other aircraft which may present a threat of mid-air collision (MAC). It is an 
implementation of the Airborne Collision Avoidance System mandated by International Civil 
Aviation Organization (ICAO) to be fitted to all aircraft over 5700 kg or authorised to carry more 
than 19 passengers. 

 

 

 

In modern glass cockpit aircraft, the TCAS display may be integrated in the Navigation Display; 
in older glass cockpit aircraft and those with mechanical instrumentation, a TCAS display 
replaces the mechanical Instantaneous Vertical Speed Indicator (which indicates the rate with 
which the aircraft is descending or climbing). 
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1 - TCAS CAUTION :  

A traffic (shown in yellow) is within +/- 1600 ft and/or +/- 7 NM from your present 
position. 
When you receive a TCAS caution, you must advise the controller and, if needed, 
perform any relevant maneuver to avoid the collision. 
 

  
2 - TCAS ALERT :  

A traffic (shown in red) is within +/- 900 ft and/or +/- 3 NM from your present position. 
A sound signal is issued; you can silence it by double clicking into the TCAS window. 
When you receive a TCAS alert, your reaction time is very short. You should perform 
any relevant maneuver to avoid the collision and advise the controller. In a heavy traffic 
area, it is particularly important to advise the controller as soon as possible in order to 
avoid creating a new conflict with traffic. 
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Chapter 10 – Flight Instruments - Basic T 
 

Most aircraft built since about 1953 have four of the flight instruments  located in a 
standardized arrangement known as the "basic T". The attitude indicator is in top center, 
airspeed to the left, altitude to the right and heading indicator under the attitude indicator. The 
other two, turn-coordinator and vertical-speed, are usually found under the airspeed and 
altitude, but are given more latitude in placement. The magnetic compass will be above the 
instrument panel, often on the windscreen centerpost. In newer aircraft with glass cockpit 
instruments the layout of the displays conforms to the basic T arrangement. 

 

 

 

 

 

Most aircraft are equipped with a standard set of flight instruments  which give the pilot 
information about the aircraft's attitude, airspeed, and altitude. 
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Most aircraft have these six basic flight instrumen ts: 

 

Altimeter   
Gives the aircraft's height (usually in feet or meters) above some reference level 
(usually sea-level) by measuring the local air pressure (QNH). It is adjustable for local 
barometric pressure (referenced to sea level) which must be set correctly to obtain 
accurate altitude readings. 
 
 
 
 

Attitude Indicator  (also known as an artificial horizon)  
Shows the aircraft's attitude relative to the horizon. From this the pilot can tell whether 
the wings are levelled and if the aircraft nose is pointing above or below the horizon. 
This is a primary instrument for instrument flight and its also useful in poor visibility 
conditions.  
 
 
 

Airspeed Indicator    
Shows the aircraft's speed (usually in knots) relative to the surrounding air. It works by 
measuring the ram-air pressure in the aircraft's pitot tube. The indicated airspeed must 
be corrected for air density (which varies with altitude, temperature and humidity) in 
order to obtain the true airspeed, and for wind conditions in order to obtain the speed 
over the ground. 
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Heading indicator  
Also known as the directional gyro, or DG. Displays the aircraft's heading with respect to 
magnetic north. Principle of operation is a spinning gyroscope, and is therefore subject 
to drift errors (called precession) which must be periodically corrected by calibrating the 
instrument to the magnetic compass. In many advanced aircraft, the heading indicator is 
replaced by a Horizontal Situation Indicator (HSI) which provides the same heading 
information, but also assists with navigation. 

 
 

Turn and bank indicator or turn coordinator  
The turn and bank indicator , also called the turn and slip indicator, displays direction 
of turn and rate of turn. Internally mounted inclinometer displays 'quality' of turn, i.e. 
whether the turn is correctly coordinated, as opposed to an uncoordinated turn, wherein 
the aircraft would be in either a slip or a skid.  
 
 

Vertical speed indicator  
Also sometimes called a variometer. Senses changing air pressure and displays that 
information to the pilot as a rate of climb or descent, usually in feet per minute or meters 
per second. 
 
 

Note: Every aircraft has its own cockpit layout and gauges may differ from type to type. 
But in general the form of the ‘big six’ is recognizable and easy to differ. When you 
keep an eye on these six instruments you can fly nearly every aircraft and also without 
visibility. 
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Chapter 11 – Altimetry 
 
As far as aviation is concerned, there are several ways of indicating the vertical position of an 
aircraft. Unlike what most people think, HEIGHT, ALTITUDE and FLIGHT LEVEL are not 
equivalent. 
Lets regard the differences between them : 
 
HEIGHT and QFE :  barometric altimeter setting which will cause an altimeter to read zero 
when at the reference datum of a particular airfield (generally a runway threshold). In ISA 
temperature conditions the altimeter will read height above the datum in the vicinity of the 
airfield. 
Such a position is expressed in feet AGL (Above Ground Level) or feet ASFC (Above Surface). 
When on the ground at the airport giving the QFE, the altimeter shows 0.  
A radioaltimeter  also indicates a HEIGHT.  
 
ALTITUDE and QNH - local altimeter setting : QNH atmospheric pressure (Q) at nautical (N) 
height (H) or sea-level pressure .Barometric altimeter setting which will cause the altimeter to 
read airfield elevation when on the airfield. In ISA temperature conditions the altimeter will read 
altitude above mean sea level (MSL) in the vicinity of the airfield 
The QNH or local altimeter setting (commonly used worldwide below the transition altitude) is 
the result of a calculation according to the airfield altitude and the QFE. It gives the 
atmospheric pressure that would be measured if the airport was at the sea level. 
 
Flight Level in correlation to STD: FLIGHT LEVEL = The vertical position of an aircraft 
above the “Isobaric surface” of 1013,25 hPa (or 29.92 inHg). When altimeter is set to SAS, it 
shows Flight Levels (FL). 
When a pilot flies VFR, FL end by 5 (for example FL045, FL055, FL125 etc) When flying 
IFR it ends with 0. ( For example FL040, FL140, FL390 etc.) 

 
 
 
 

Chapter 12 – Transition Altitude and Transition Lev el 
 
 

 
 
Transition altitude / level 

 
To simplify ATC, aircraft flying above a certain altitude will always use a constant altimeter 
setting of 29.92” Hg/1013 mb. This altitude is called the “Transition Altitude (TA),” and it varies 
from country to country and is published on charts (always read the small letters) and depends 
on local procedures. In the U.S., it’s 18000’, in Germany it’s 5000’, in Japan it’s 14000’, in 
Australia it’s 10000’; obviously, check on the actual number for the country in which you’ll 
operate. 
During descent, the altimeter setting is changed from standard (29.92”Hg or 1013 mb) to local 
QNH at the “Transition Level” (TL), otherwise could be dangerous descending below TL with 
STD altimeter.  Just like the transition altitude, this varies from country to country. 
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Note : When flying VFR, a pilot sets the instruments to local QNH when instructed by the 
controller. 
If no controller is present or online, QNH is set as soon as you enter the TWR-airspace. This 
is also applicable when in transit through tower-areas. 
 

 
 
 

 
Important note : Above the transition altitude (TA) the aircraft altimeter pressure setting 
should be adjusted to the standard pressure setting of 1013.2 hectopascals (Milibars) or 
29.92 inches of mercury and aircraft altitude will be specified as a flight level . 
Below transition level (TL) the aircraft altimeter is set from standard to local QNH and 
the pilot starts to refer to altitude  of the aircraft in thousand feets. 
 
  
 
 

Chapter 13 – Navigational Aid System 
 
In order to establish position, the pilot needs to have some navigational aids. There are 
a few kinds of navigational aids, however for the moment we will only refer to NDB, 
VOR. Also will be discussed the use of DME, Course Indicator and Artificial Horizon. 
 
NDB – Non- Directional Beacon - is a radio broadcast station in a known location, as 
the name implies, the signal does not include internal directional information. NDB 
signals follow the curvature of the earth, so they can be received at much greater 
distances at lower altitudes. 
However, the NDB signal is affected more by atmospheric conditions, mountainous 
terrain, coastal refraction and electrical storms, particularly at long range. Even with the 
advent of VHF omnidirectional range (VOR) systems and Global Positioning System 
(GPS) navigation, NDBs continue to be the most widely-used navigational aid 
worldwide. 
NDB navigation actually consists of two parts – the Automatic Direction Finding (or 
ADF) equipment on the aircraft that detects an NDB's signal, and the NDB transmitter 
itself. The ADF can also locate transmitters in the standard AM mediumwave broadcast 
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band (530 kHz to 1700 kHz at 10 kHz increments in the Americas, 531 kHz to 1602 kHz 
at 9 kHz increments in the rest of the world). 
An NDB gives you the heading to fly direct to that station. You can receive NDB signals 
using the ADF equipment on board. 
When tuned the correct frequency, it will send signals to the ADF indicator, which will be 
displayed in the magnetic bearing relative to the aircraft. 

 
 

 
 
 
These picture its referent to 2 NDB both of them are at your right hand side (105º and 
the other at 165º). You can use an NDB for quickly have indication of what course to 
follow to get to its station, you just have to follow the needle. 
 
Note: A special type of NDB its call Locater, and you find it mostly on the extended 
centreline of airport RunWay. They are used for ILS Landings, and its maximum range 
its 25NM. 
 
VOR navigation-  (VHF  Omni-directional Radio) 
 
Its a type of radio navigation system for aircraft. 
VORs broadcast a VHF radio composite signal including the station's morse code 
identifier, and data that allows the airborne receiving equipment to derive the magnetic 
bearing from the station to the aircraft (direction from the VOR station in relation to the 
earth's magnetic North). This line of position is called the "radial" in VOR parlance. The 
intersection of two radials from different VOR stations on a chart allows for a "fix" or 
specific position of the aircraft. 
An aircraft could follow a specific path from station to station by tuning the successive 
stations on the VOR receiver, and then either following the desired course on a Radio 
Magnetic Indicator (RMI), or setting it on a conventional VOR indicator or a Horizontal 
Situation Indicator (HSI, a more sophisticated version of the VOR indicator) and keeping 
a course pointer centered on the display. 
VORs are assigned radio channels between 108.0 MHz (megahertz) and 117.95 MHz 
(with 50-kHz spacing); this is in the VHF (very high frequency) range. 
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The radial signals of a VOR always point away from the station.  The indicator below 
shows 345°, but since we are heading toward the VOR , see arrow D, we are actually on the 
reciprocal radial, or the 165° radial. This aircraf t is south of the station. This will become more 
clear in a moment.  

 
 

See the text for details on the four components of the VOR Indicator. 
The digital indicator is a separate gauge used on t he Nav Trainer Panel. 

The VOR display has four elements:  

A. A Rotating Course Card, calibrated from 0 to 360°, which indicates the VOR bearing 
chosen as the reference to fly TO or FROM. Here, the 345° radial has been set into the 
display. This VOR gauge also digitally displays the VOR bearing, which simplifies 
setting the desired navigation track.  

B. The Omni Bearing Selector, or OBS knob, used to manually rotate the course card.  
C. The CDI, or Course Deviation Indicator. This needle swings left or right indicating the 

direction to turn to return to course. When the needle is to the left, turn left and when the 
needle is to the right, turn right, When centered, the aircraft is on course. Each dot in 
the arc under the needle represents a 2° deviation from the desired course. This needle 
is more-frequently called the left-right needle, with the CDI term quickly forgotten after 
taking the FAA written exams. Here, the pilot is doing well, and is dead-on course—or 
maybe lazy and with the autopilot activated in the "NAV" mode.  

D. The TO-FROM indicator. This arrow will point up, or towards the nose of the aircraft, 
when flying TO the VOR station. The arrow reverses direction, points downward, when 
flying away FROM the VOR station. A red flag replaces these TO-FROM arrows when 
the VOR is beyond reception range, has not been properly tuned in, or the VOR 
receiver is turned off. Similarly, the flag appears if the VOR station itself is inoperative, 
or down for maintenance. Here, the aircraft is flying TO the station.  

Say we would like to intercept the 345 degrees radial as shown in the pictures above, how 
would we proceed ? 
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First, by turning the OBS knob to indicate 345 degrees on the course ring . We then get a 

reading from the VOR indicator as follows. 

As you can see, the TDI needle is left of the centreline, this indicates you need to fly to the 

left to intercept the 345 radial. As soon as the CDI needle centers, you are on the right track 

and should turn right again to follow the 345 radial. 

 
 
 
VOR/DME 
 
Distance Measuring Equipment (DME)  is a transponder-based radio navigation technology 

that measures distance by timing the propagation delay of VHF or UHF radio signals. 

DME provides the pilot with the aircraft's "slant" distance from the ground station. 

In many cases the VOR stations have collocated DME (Distance Measuring Equipment) or 

military TACAN (TACtical Air Navigation -- which includes both the distance feature, DME, and 

a separate TACAN azimuth feature that provides military pilots data similar to the civilian 

VOR). A co-located VOR and TACAN beacon is called a VORTAC. A VOR with co-located 

DME only is called a VOR-DME. A VOR radial with DME distance allows a one-station position 

fix. Both VOR-DMEs and TACANs share the same DME system. 
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Chapter 14 – Instrument Landing System 
 
The Instrument landing system  (ILS) is a ground-based instrument approach system which 

provides precise guidance to an aircraft approaching a runway, using a combination of radio 

signals and, in many cases, high-intensity lighting arrays to enable a safe landing during 

Instrument meteorological conditions (IMC), such as low ceilings or reduced visibility due to 

fog, rain, or blowing snow. 

Instrument Approach Procedure charts (or "approach plates") are published for each ILS, 

providing pilots with the needed information to fly an ILS approach during Instrument flight 

rules (IFR) operations, including the radio frequencies used by the ILS components or navaids 

and the minimum visibility requirements prescribed for the specific ILS. 

 

 

 

 

Principle of operation 
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An ILS consists of two independent sub-systems, one providing lateral guidance (Localizer), 

the other vertical guidance (Glideslope or Glide Path) to aircraft approaching a runway. Aircraft 

guidance is provided by the ILS receivers in the aircraft by performing a modulation depth 

comparison. 

An ILS can also have MARKER Beacon, this give pilots a means to determine distance to the 

runway. There are three types of marker beacons on an ILS. 

 

The Outer Marker , which normally identifies the Final Approach Fix, is situated on the same 

line with the localizer and the runway centreline, four to seven nautical miles before the runway 

threshold. 

When the aircraft passes over the outer marker antenna, its marker beacon receiver detects 

the signal. The system gives the pilot a visual blinking blue outer marker light. 

 

A Middle Marker  works on the same principle as an outer marker. It is normally positioned 0.5 

to 0.8 nautical miles before the runway threshold. When the aircraft is above the middle 

marker, the receiver’s amber middle marker light starts blinking. 

 

The Inner Marker  similar to the outer and middle markers; located at the beginning (threshold) 

of the runway on some ILS approach systems (Category II and III) having decision heights of 

less than 200 feet AGL. Triggers a flashing white light on the same marker beacon receiver 

used for the outer and middle markers; 

  
 

 

 

Chapter 14a– Visual Glideslope Indicators   

Visual glideslope indicators provide the pilot with glidepath information which can be used for 

day or night approaches. By maintaining the proper glidepath as provided by the system, a 

pilot should have adequate obstacle clearance and should touch down within a specified 

portion of the runway. 
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Visual Approach Slope Indicator (VASI)  

Visual approach slope indicator installations are the most common visual glidepath systems in 

use. The VASI provides obstruction clearance within 10° of the runway extended runway 

centerline, and to 4 nautical miles (NM) from the runway threshold. 

 

 

 

 

 
 
 
 

 

 

Precision approach path indicator (PAPI) 

 

A precision approach path indicator uses lights similar to the VASI system except they are 

installed in a single row, normally on the left side of the runway. 
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Tri-color visual approach slope indicator 
 
A tri-color system consists of a single light unit projecting a three-color visual approach path. A 
below the glidepath indication is red, on the glidepath color is green, and above the glidepath 
is indicated by amber 
 

 
 
 
 

 
 
 
Chapter 15 – SID and STAR 
 
 
 
 
Standard Instrument Departure  (SID) routes, also known as Departure Procedures (DP) are 

published procedures followed by aircraft on an IFR flight plan immediately after take-off from 

an airport. 

A SID is usually assigned by Air Traffic Control to the pilot based on the destination (or 

normally in the first waypoint in the flight plan) and the active runway. A standard instrument 

departure procedure consists of a number of waypoints or fixes, which may either be given by 

their longitudinal and latitudinal coordinates or which may be radio beacons such as VOR or 

NDB beacons and a radial headings. It also includes a climb profile, instructing the pilot to 

cross certain points at or above a certain altitude. A SID procedure ends at a waypoint lying on 

an airway which the pilot will follow from there. SID procedures are defined by the local 

authorities (governments, airports and air traffic control organizations) to ensure safety and 

expedite handling of departing traffic and - when possible - to minimize the amount of noise 

over inhabited areas such as cities. 
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Example : You are departing From LPLA to LPPD and RWY in use 33. You got Clearance from 
ATC to Ponta Delgada via MIPRU PD, departure via MIPRU 1N. 
 
 
 

 
 

 
 
 
In the same Chart you will find the explanation of what you got to do: 
 
 
 

 
 
 
 
After departure the pilot will climb on heading 334 to 1500 feet, after that turn right to heading 
158, at 4700 feet turn right until intercept radial 145 from LM or radial 140 from LAJ, until 
MIPRU intersection. 
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In aviation, a Standard Terminal Arrival Route , also known as a Standard Terminal Arrival  
or simply a STAR, is a published procedure followed by aircraft on an IFR flight plan just 
before reaching a destination airport. 
 
A STAR usually covers the phase of a flight that lies between the top of descent from cruise or 
en-route flight and the final approach to a runway for landing. 
A typical STAR consists of a set of starting points, called transitions , and a description of 
routes (typically via waypoints) from each of these transitions to a point near a destination 
airport, upon reaching which the aircraft can join an instrument approach (IAP) or be vectored 
for a final approach by terminal air traffic control. It should be noted that not all airports have 
published STARs; however, most relatively large or not easily accessible (for example, in the 
mountainous area) airports do. 

Not all STARs are for IFR flights. Occasionally STARs are published for visual approaches, in 
which case they specific visible landmarks on the ground and other visual reference points 
instead of waypoints or radio navigation aids. 

STARs can be very detailed (as is often the case in Europe), allowing pilots to go from descent 
to approach entirely on their own once ATC has cleared them for the arrival, or they can be 
more general (as is often the case in the United States), providing guidance to the pilot which 
is then supplemented by instructions from ATC. 

 
 
 
 
 

Chapter 16 – Runway Guidance Signs  
 
 

Airport guidance signs provide direction and information to taxiing aircraft and airport vehicles 
and assist in safe and expedient movement of aircraft. Smaller airports may have few or no 
signs, relying instead on airport diagrams and charts. 

There are two classes of signage at airports, with several types of each: 

• Operational guidance signs  

o Location signs  - yellow on black background. Identifies the runway or taxiway 
currently on or entering.  

o Direction/Runway Exit signs  - black on yellow. Identifies the intersecting 
taxiways the aircraft is approaching, with an arrow indicating the direction to turn.  

o Other - Many airports use conventional traffic signs such as stop and yield signs 
throughout the airport. 

• Mandatory instruction signs  

 
Mandatory instruction signs are white on red. They show entrances to runways or critical 
areas. Vehicles and aircraft are required to stop at these signs until the control tower gives 
clearance to proceed. 
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o Runway signs  - White on a red. These signs simply identify a runway 
intersection ahead.  

o Frequency Change signs  - Usually a stop sign and an instruction to change to 
another frequency. These signs are used at airports with different areas of 
ground control.  

o Holding Position signs  - A single solid yellow bar across a taxiway indicates a 
position where ground control may require a stop. If a two solid yellow bars and 
two dashed yellow bars are encountered, this indicates a holding position for a 
runway intersection ahead; runway holding lines must never be crossed without 
permission. At some airports, a line of red lights across a taxiway is used during 
low visibility operations to indicate holding positions.  
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In the USA you may find some other signs also, bellow you can regard a few, and read what  
they mean to! 
 
 

 
 
 
 
 

Chapter 17 – Speeds 
 
As you know in aeronautical you have different kinds of speed, next you will be clarified about 

some dough you may have. 

 

  

1 - INDICATED AIRSPEED (IAS) :  is the airspeed read directly from the airspeed indicator on 

an aircraft, driven by the pitot-static system. IAS is directly related to calibrated airspeed 

(CAS), but includes instrument errors and position error. 
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An aircraft's indicated airspeed in knots is typically abbreviated KIAS for "Knots-Indicated Air 

Speed". 

The IAS is a safety speed for handling the aircraft. Particularly, stall speeds (Vs, Vso) or gear 

and flaps limitation speeds (Vle, Vlo, Vfe) are indicated airspeeds. In FS, make sure to select 

SHOW IAS in the AIRCRAFT / REALISM menu. 

This is the speed used in pilot/controller communications under the general term "airspeed". 

 

 

2 - TRUE AIRSPEED (TAS) : is the speed of an aircraft relative to the airmass in which it flies. 

Under zero wind conditions and in horizontal flight, this is equal to the speed over the ground. 

Under wind conditions an estimation of the wind is used to make a windspeed vector 

calculation that computes an estimated ground speed from the true air speed and a wind 

correction angle to maintain the desired ground track. 

TAS is often shown on FMS or GPS or can be calculated from IAS. 

Aircraft display an indicated airspeed on an instrument called an airspeed indicator. Indicated 

airspeed will differ from true airspeed at air densities other than some reference density. 

 

3 - GROUND SPEED (GS) : is the speed of an aircraft relative to the ground. It is the sum of 

the aircraft's true airspeed and the current wind and weather conditions; a headwind subtracts 

from the ground speed, while a tailwind adds to it. 

 

4 - MACH : Mach number (Ma) is a dimensionless measure of relative speed. It is defined as 

the speed of an object relative to a fluid medium, divided by the speed of sound in that 

medium: 

 

where 

   is the Mach number 

    is the velocity of the object relative to the medium  

    is the velocity of sound in the medium 
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5 – CALIBRATED AIR SPEED  : is indicated airspeed, corrected for instrument error and 

position error. At high speeds and altitudes, calibrated airspeed is further corrected for 

compressibility errors and becomes equivalent airspeed (EAS). 

When flying at sea level under International Standard Atmosphere conditions (15°C, 1013 hPa, 

0% humidity) calibrated airspeed is the same as equivalent airspeed and true airspeed (TAS). 

If there is no wind it also the same as ground speed (GS). Under any other conditions, CAS 

will differ from the aircraft's TAS and GS. 

6 – OTHER SPEEDS : 

They are all indicated airspeeds, shown on the airspeed indicator onboard. 

a) TAKE-OFF : 

V1 = take-off decision speed (or critical speed). Before V1, the pilot can abort take-off. 

After V1, the pilot MUST take off. 

VR = take-off rotation speed at which the pilot pulls the flight controls to rise the nose 

and take off. 

V2 = take-off safety speed to be reached before passing 35 ft above runway altitude. 

b) CRUISE : 
Va = Maneuvering speed, max speed at which flight controls can be fully maneuvered. 
Vno  = Normal Operation speed, max cruise speed. 
Vne = Never Exceed speed. 
Vmo  = Maximum Operating speed (KIAS). 
Mmo  = Maximum Operatinf Speed (Mach). 

c) APPROACH AND LANDING : 
Vfe = Maximum speed with Flaps Extended. 
Vlo  = Maximum speed for Landing gear Operations (retraction and extension). 
Vle = Maximum speed when Landing gear Extended. 
Vs = Stalling speed (at max weight). 
Vso = Stalling speed with gear and flaps Out (at max weight). 
Vref = Reference speed (or landing speed) = 1.3 x Vso (Vref also known as Vat).  
   

d) APPROACH REGULATION : 

Minimum clean speed  = minimum speed with gear/flaps/slats up and airbrakes in, 

usually about 1.5 x Vso. 

Minimum approach speed  = Vref (see above), 1.3 x Vso.  
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Chapter 18 – Wake Turbulence – ATC separation minim a 

 

Wake turbulence  is turbulence that forms behind an aircraft as it passes through the air. This 
turbulence includes various components, the most important of which are wingtip vortices and 
jetwash. Jetwash refers simply to the rapidly moving air expelled from a jet engine; it is 
extremely turbulent, but of short duration. Wingtip vortices, on the other hand, are much more 
stable and can remain in the air for up to two minutes after the passage of an aircraft. Wingtip 
vortices make up the primary and most dangerous component of wake turbulence. 

  

 

Wake turbulence is especially hazardous during the landing and take off phases of flight. 

ICAO mandates separation minima  based upon wake vortex categories that are, in turn, 
based upon the Maximum Take Off Mass (MTOM) of the aircraft. 

These minima are categorised are as follows: 

• Light - MTOM of 7,000kg or less; 
• Medium - MTOM of greater than 7,000kg, but less than 136,000kg; 
• Heavy - MTOM of 136,000kg or greater. 

There are a number of separation criteria for take-off, landing and en-route phases of flight 
based upon these categories. Air Traffic Controllers will sequence aircraft making instrument 
approaches with regard to these minima. Aircraft making a visual approach are advised of the 
relevant recommended spacing and are expected to maintain their own separation. 

Take-off  

An aircraft of a lower wake vortex category must not be allowed to take off less than two 
minutes behind an aircraft of a higher wake vortex category. If the following aircraft does not 
start its take off roll from the same point as the preceding aircraft, this is increased to three 
minutes. 
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Landing 
 
Preceding aircraft  Following aircraft Minimum radar separation  

A380-800 4 nm 
Non-A380-800 Heavy 6 nm 
Medium 8 nm 

A380-800 

Light 10 nm 
Heavy 4 nm 
Medium 5 nm Heavy 

Light 6 nm 

Medium Light 5 nm 
 
 

Vertical separation 

Between the surface and an altitude of 29,000 feet, no aircraft should come closer vertically 
than 1,000 feet, unless some form of horizontal separation is provided. Above 29,000 feet no 
aircraft shall come closer than 2,000 feet, except in airspace where Reduced Vertical 
Separation Minima (RVSM) can be applied. 

 

 
Chapter 19 – IFR 
 
Instrument Flight Rules (IFR)  are a set of regulations and procedures for flying aircraft 
whereby separation to other aircraft and terrain is maintained with reference to aircraft 
instruments only. The vast majority of commercial traffic (a flight carrying paying passengers or 
cargo) operate exclusively under IFR. 
The distance by which an aircraft avoids obstacles or other aircraft is termed separation. The 
most important concept of IFR flying is that separation is maintained regardless of 
meteorological visibility conditions. In controlled airspace, Air Traffic Control (ATC) separates 
IFR aircraft from obstacles and other IFR aircraft by applying a flight clearance based on route, 
time, distance, speed, and altitude differences between aircraft. ATC monitors IFR flights by 
relying either on radar or aircraft position reports. 
In the United States and Canada, airspace from 18,000 to 60,000 feet (5,586 to 18,288 
meters) is designated as class A, requiring an IFR clearance for all aircraft. In other countries 
class A airspace begins higher or lower. For example, in France class A airspace begins at 
19,500 feet (5,850 meters). 
One main purpose of IFR is the safe operation of aircraft in Instrument Meteorological 
Conditions (IMC). The weather is considered to be IMC when it does not meet the minimum 
requirements for Visual Meteorological Conditions. To operate safely in IMC, a pilot controls 
the aircraft relying on flight instruments, and ATC provides separation. 
 
It is important  to not to confuse IFR with IMC. The vast majority of IFR flying is done under 
Visual meteorological conditions (VMC). Under VMC, ATC will not provide separation between 
IFR and VFR aircraft, and the crew is responsible for seeing and avoiding other traffic. 
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                                                                               Flying IFR "on top" (of weather) in VMC 
 
Under IFR, the primary means of navigation are 

either via radio beacons on the ground, such as 

VORs and NDBs, or GPS. In areas of radar 

coverage, ATC may also assign headings to IFR 

aircraft, also known as radar vectors. Radar 

vectors are the primary method for ATC to 

provide separation between aircraft for landing. 
There are three stages to an IFR flight: departure, en route, and approach. For each stage 

there are standard, published procedures to allow IFR aircraft to move in a safe, orderly way, 

from the moment the wheels leave the runway to the moment they touch down again. These 

procedures also allow an IFR aircraft to complete a flight predictably in case of communication 

failure (lost-comm) with ATC, with default altitudes and headings for every stage. An IFR flight 

typically starts with an IFR clearance, which specifies the departure instructions, and any 

modifications to the route. 

Here is an example  of an IFR clearance, for a Cessna aircraft travelling from Palo Alto airport 
(KPAO) to Stockton airport (KSCK). 

Cessna 6253G is cleared to Stockton Airport. On takeoff, turn right heading zero-six-zero 
within one mile of the airport. Radar Vectors San Jose, Victor-334 SUNOL, Victor-195 
Manteca, direct. Climb and maintain 3,000 expect 5,000 five minutes after departure. 
Departure frequency is 121.3, squawk 4263. 
 
A request for joining clearance shall contain : 
· aircraft identification. 
· aerodrome of departure and destination. 
· ATS route. 
· joining position and ETA joining position. 
· joining level. 
 
Position reports for IFR Flights: 
Position reports shall be made: 
· Immediately after a frequency change (initial call). 
· Over compulsory reporting points, unless otherwise instructed (see item c.). 
· As instructed by ATC. 
Position reports shall contain: 
· Initial call: 

• Aircraft identification. 
• Actual level and, when climbing or descending, cleared level. 

· Subsequent reports: 
• Aircraft identification. 
• Position and time. 
• Level, except when the aircraft is in level flight and this level has previously been 

reported. 
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Speed restriction :  

The indicated airspeed is limited to 250 KIAS below 10000 ft AMSL or FL 100. However, 
if requested and approved by ATC, higher speeds can be accepted. Exceptions are for 
military jets for which such a restriction is not operational (common speed for fighters is 
300 KIAS for radar recovery or when executing an instrument approach - initial and 
intermediate legs). 

IFR cruising altitudes and levels :  

As far as the general case is concerned, IFR flights use altitudes below the transition 
altitude and FLs ending by 0 above the transition level according to the semi-circular 
cruising system : 
 

Heading between 000° and 
179° 

Heading between 180° and 
359° 

ODD LEVELS  EVEN LEVELS  

FL 30 or 3,000 ft 
FL 50 or 5,000 ft 
FL 70 or 7,000 ft 
FL 90 or 9,000 ft 
FL 110 r 11,000 ft 

FL 130 or 13,000 ft 
FL 150 or 15,000 ft 
FL 170 or 17,000 ft 

FL 190 
FL 210 
FL 230 
FL 250 
FL 270 
FL 290 

-------------------------------- 
FL 330 
FL 370 
FL 410 

... 

FL 40 or 4,000 ft  
FL 60 or 6,000 ft 
FL 80 or 8,000 ft 

FL 100 or 10,000 ft 
FL 120 or 12,000 ft 
FL 140 or 14,000 ft 
FL 160 or 16,000 ft 
FL 180 or 18,000 ft 

FL 200 
FL 220 
FL 240 
FL 260 
FL 280 

-------------------------------- 
FL 310 
FL 350 
FL 390 

… 
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Chapter 20 – VFR 

Visual flight rules  (VFR) are a set of aviation regulations under which a pilot may operate an 
aircraft in weather conditions sufficient to allow the pilot, by visual reference to the environment 
outside the cockpit, to control the aircraft's attitude, navigate, and maintain safe separation 
from obstacles such as terrain, buildings, and other aircraft. 

Pilots flying under VFR assume responsibility for their separation from all other aircraft and are 
generally not assigned routes or altitudes by air traffic control. Near busier airports, and while 
operating within certain types of airspace classifications, VFR aircraft in Class B & Class C 
airspace are required to have a transponder. 
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VFR cruising altitudes and levels :  

As far as the general case is concerned, VFR flights use altitudes below the transition 
altitude and FLs ending by 5 above the transition level according to the semi-circular 
cruising system. 

Heading between 000° and 
179° 

Heading between 180° and 
359° 

ODD LEVELS + 5  EVEN LEVELS + 5  

FL 35 or 3,500 ft 
FL 55 or 5,500 ft 
FL 75 or 7,500 ft 
FL 95 or 9,500 ft 

FL 115 or 11,500 ft 
FL 135 or 13,500 ft 
FL 155 or 15,500 ft 
FL 175 or 17,500 ft 

FL 195 
FL 215 
FL 235 

... 

FL 25 or 2,500 ft 
FL 45 or 4,500 ft 
FL 65 or 6,500 ft 
FL 85 or 8,500 ft 

FL 105 or 10,500 ft 
FL 125 or 12,500 ft 
FL 145 or 14,500 ft 
FL 165 or 16,500 ft 

FL 185 
FL 205 
FL 225 

... 
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VFR pattern instructions 

 

VFR pilots follow a standard traffic pattern. The VFR traffic pattern is an established, 
standardized flight pattern.  

 

 

Normally landings and departures are flown into the wind. The typical traffic patterns flown at 
most airports are left traffic patterns (as shown above). Obstructions, noise sensitive areas, 
and parallel runways, though often require right traffic patterns. 

Each leg of the pattern has a particular name:  

• The section extending from the runway ahead is called the "departure leg " or "upwind 
leg ". 

• The first short side is called the crosswind leg . 
• The long side parallel to the runway but flown in the opposite direction is called the 

downwind leg . 
• The short side ahead of the runway is called the base leg . 
• The section from the end of base leg to the start of the runway is called the final 

approach  or final.  

 
Unless otherwise specified, the standard pattern height is 1000 ft AGL (above ground level), 
although a pattern height of 800 feet above ground level is relatively common. Helicopters 
usually fly their pattern at 500 feet above ground level. 
 
Aircraft flying a final approach of a greater length than 4nm are to report ‘Long Final’ when 
beyond that range and ‘Final’ when a range of 4nm is reached. 
 
Aircraft flying a straight-in approach are to report ‘Long Final’  at 8nm from the approach end 
of the runway and ‘Final’ when a range of 4nm is reached. 
 
 


