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01 PREFLIGHT

Course Overview
Welcome to the InSight Operations Familiarization Course.

Before operating your aircraft, you must conduct a preflight. The same is true when taking a course.
Though you could just jump in and start watching videos, you risk missing important atifmrthat
will help you better learn the material, so consider this module the preflight to learning InSight.

This course is designed to familiarize you with the InSight display system through Hatk tutorial

videos and a Student Handbook. A pdfygopthe handbook can be downloaded from this site. The
videos and handbook are designed to work together to maximize what you get out of this course. We
will go into the Student Handbook in just a moment, but for now, let's review the course itself.

Course Syllabus

The course begins with a short overview on how to control the InSight display system. Pilot interface
and control is conveniently provided through the Electronic Control Display Unit, or ECDU. The ECDU
eliminates the need for external panékstttake up valuable cockpit space by integrating with the PFD,
MFD, standalone radios, and the Flight Management System. You will also learn about the Reference
Select Panel and Cursor Control Panel and how they too can control InSight.

Once you know thbasics of how to control the displays, you will learn how to interpret all of the data
on the Primary Flight Display. The PFD is part of the InSight display system that presents flight critical
data such as the navigation display, airspeed, altitudenaold more. The lessons start with a blank

PFD and add each feature, one at a time, explaining how to both access and interpret the information
available.

Next, we will briefly discuss ILS approach procedures before going into the-Muitition Display.
The MFD presents map data, engine instrument displays, charts, and more.

Both the PFD and MFD have inset displays at the bottom of their screens, so these will be covered, as
will how to create and save personalized custom layouts.

Next, you will learn abouReversionary Operations, which is a method of dealing with a component that
fails by accessing its functions through another component.

Then we will return to the ECDU to cover additional capabilities. By this time, you will have already
learned most ofie pages this section discusses those items not already previously addressed.

Finally, we will learn about ADSB; its operation and what to do if you encounter problems.
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Not covered in this course

This course focuses on the InSight display systetrtla@refore does not cover FMS operations,
UniLink, or TAWS. Those systems are covered under different courses. In fact, it is strongly
encouraged that you become familiar with the UNBMS before beginning this course.
Familiarization modules and adining Manual are available dime and classroom instruction can
easily be scheduled.

Nor will this course cover flight regulations, the Aeronautical Information Manual, or instrument
procedures; the student is expected to be already knowledgeableciartbas.



Configuration Differences

The InSight display system is designed as an integrated flight deck solution, and as such retains the
ability to interface with a large number of components such as attitude/heading sensors, air data
computers, radars dific systems, radios, and autopilots. InSight uses an open architecture that allows
for flexible integration into new aircraft platforms, future customization, and upgrades on airframes,
minimizing financial impact and complexity of integration.

Becausehtere is so much flexibility, these dine videos will cover many different configurations, some
of which may not pertain to your particular aircraft. If your installation is not configured for a particular
system, the controls may differ from what iswho For example, an installation in which UniLink is

not installed, the option to select UniLink from the MFD main display will not be available.

The Student Handbook

As you can see, this course covers a lot of information, so we have developed thishstndeook to
help.

The handbook contains individual lesson modules. Each module contains a Lesson Overview that
provides a quick summary of what the lesson covers and is followed by the lesson's Learning
Objectives. These objectives may be rather bioadope, such as "know the components of the PFD
Navigation Display", so these are followed by Examples of Behavior. The purpose of the examples is to
let you know when you've achieved the Learning Objective. For example, "locate where the digital pitch
is displayed". Knowing what you need to get out of a lesson before you begin can be very helpful.

After reviewing the Overview, Objectives, and Examples of Behavior, go ahead and watch the video.
The video's transcript is included in the module immebjidt#lowing the Examples of Behavior.

At the end of each lesson are S&ffsessment Questions designed to test your knowledge of the material
just viewed. The answers to the questions are in Appendix A. Many of the answers are very
comprehensive; not #t you are required to answer them to that level of detail, but rather to provide yet
another learning opportunity.

Other appendices include a glossary of abbreviations, quick reference guides, and an ECDU Page Map.
Feel free to use them while watching Wideos or for review at a later time.

Incidentally, several of the sedissessment questions will ask you to reference the ECDU Page Map to
accomplish a specific task. You do not need to memorize what is on eacttipegequestions are
intended onlyto give you practice navigating the pages. We believe navigating the ECDU pages is very
intuitive and will become second nature in no time!

We hope the handbook proves very beneficial to you.



02 THEECDU

Lesson Overview

This module introduces the primargmponent that enables the Control Interfaces
pilot to control the InSight display system; the Electronic Cont
Display Unit (ECDU). The primary focus for this module is orgd 3§
how to operate the ECDU in general, not to execute specific

commands.

The ECDU

UNIVERSAL

Learning Objectives
1. Understad the operation of the Line Select Keys (LSK).
2. Know the icon symbology and colors associated with the LSKs.
3. Be able to identify the current page displayed on the ECDU.
4. Be able to navigate the ECDU pages using the PREV, NEXT, and PAGE BACK keys.
5. Understandhow to interpret the instructions displayed on an ECDU page.
Examples of Behavior
1. Be able to select the correct LSK to enable a particular option.
2. Be able to identify if an LSK option is on, off, or unavailable
3. Be able to navigate from any ECDU page totheopage.

4. Be able to identify which knob (inner vs. outer) changes which value.



Video Script

The ECDU
The primary control device for the InSight display system is th The ECDU

Electronic Control Display Unit, or ECDU. : EFIS Control Display Unit

It consists of a control panel with dedicatadction keys and a
dual concentric rotary knob with a center key. Above these

controls is a five inch active matrix liquid crystal display. On
each side of this screen are five Line Select Keys.

Additionally, there is an alphanumeric keyboard throughctvithe pilot can control both the InSight
display system and the @ide FMS. The alphanumeric keyboard provides both FMS specific controls
and data entry.

The ECDU does not display any caution or warning annunciators; these are displayed on the PFD.
So, low do you operate it?

Selecting any of the FMS specific keys on a connected alphanumeric keyboard will display the
appropriate FMS page or function from a connected Universal FMS, just as if it were being controlled

by a CDU. Pressing a dedicated functikay will always change the ECDU to that function's page or

enable that function (as appropriate to the key) regardless of which page the ECDU is on at the moment.

An exception to this is if the function is not enabled in the installation, in which caBE€d will
display a banner stating FUNCTION NOT AVAILABLE or similar message.

Pressing a context sensitive function key may behave differently, according to the current page and
control state of the ECDU. For example, the FMS MENU key only works wheargoon an FMS
page such as FPL, FUEL, or NAV.

The alpha and numeric keys are only used to enter data.

In summary, the FMS is fully integrated into the InSight display system with the ECDU.

LSK Arrows and Icons

You should already be familiar with Line Sel&eys from The ECDU
either your experience using the Universal FMS or having LSK Arrows and Icons

completed the FMS Operations Course, so we are just going
address the issues that relate to InSight in general and the E(
in particular.

DEEE

On all ECDU pages, the arrows and icons nexhe Line Select
Keys will change when the Line Select Keys next to it are
pressed. This is to provide the pilot with visible feedback that the key was in fact, pressed. There are
three types of Line Select Key arrows:

UNIVERSAL AVIONIC

Outward pointing arrows (with regpt to the Line Select Key label) generally go to a new ECDU page.
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Inward pointing arrows enable a settable parameter on the current ECDU page.
Pressing a Line Select Key next to a toggle arrow will cycle through the list of options.
The Line Select Key lzel for the currently selected choice will be displayed in enlarged green text.

Available options will be displayed in white. In cases where options may not be selectable, they will be
displayed in gray.

Some Line Select Keys have icons; a symbol for tinetfon which in many cases is replicated on the
MFD as a clickable item as well.

Highlighted icons represent functions that are activated or selected.
Normally colored icons represent functions that are available, but not currently active or selected.

Gray icons represent unavailable functions.

Gray X6d icons (of which there are few) represe
ECDU Page Information
At the top of every ECDU page you will see a title bar. The ECDU

Page Information

This title bar includes the current page name, page nuamier
total page count.

The title bar enables the pilots to see at all times where they :
in the control structure and the nature of the controls they are|
currently viewing.

UNIVERSAL

NEXT, PREV, & PAGE BACK Keys

Pressing the NEXT key on any ECDU, search, oryopnenu The ECDU

page will transition to the next page in a given sequence. Pag The NEXT, PREV, & PAGE BACK Keys
loop, meaning that if you get to the end of a sequence of pag ' '
like we are now, pressing the NEXT key will transition forwarg
to the first page of the sequence loop.

Go back up
to 10 pages...

Pressing the PREkey on any ECDU page will transition to the
previous page in a given sequence. Since we are already on
1, pressing the PREV key now will go backwards to the last page of the sequence.

UNIVERSAL

Note that PREV key does not necessarily go back to the pageyskmviisplayed, only the previous

page in a numbered sequence. However, the PAGE BACK key does allow the pilot to step back through
previously viewed InSight display system control pagas to either 10 pages deep, or the last selected
FMS page, whichear comes first.

You may have noticed there are five keys with similar names or functions. Let me summarize each of
them.
8



PAGE BACK is an InSight key and steps backward through previously viewed InSight display system
control pages, up to 10 pages deep.

The RETURN Line Select Key is an FMS key and returns to the previous FMS page.
The BACK key is a data entry key and operates like the back space key on a computer keyboard.

The PREV and NEXT keys are page control keys that cycle through the numbered pesgsas.

The Rotary Control Select Knob

The ECDU has a dual concentric rotary control knob with a The ECDU
center key Setting Values with the Control Knob
CLOCKWISE g g COUN‘{IEI;IECLOCK

* Moving it right
LI * Moving it left

Clockwise motion of the knob will affect a controlled item by

. . * Moving i S
one or more of the following means, depending on the type of . /"o = * Moving it down
. galoving it CW « Moving it CCW
item controlled. B o it S

value value

Counterclockwise motion of the knob will affect a controlled st O e
item in the opposite manner.
Setting Values with the ANK
A connected alphanumeric keyboard may be used to enter le EFIS Control Display Unit (ECDU)

and numbers into ECDU data fields. : Setting Values with an ANK

An instruction box will be displayed witite valid available
range as soon as you press the first digit.

If the numeric keyboard is used to enter a value for a selecteq /&
parameter that happens to be out of range, the value will flast
approximately three seconds before returning to the l&dtwealue.

UNIVERSAL

Instructions
| mentioned an Instructions box just a moment ago. What is tf The ECDU
Instructions are available for controls and symbolically show { Instructions

functions of the control knob.

On certain ECDU pages, the display of instructions overlaps 1
Line Select Key labels. In these caséselp" is displayed until a
control is selected or the knob is turned. Pressing the SEL ke
the dual concentric knob will also momentarily expand the Hews
instructions.

UNIVERSAL

The text to the left of the info graphic descslike outer knob function. The text to the right describes
the inner knob function. The text below identifies the center push key function.

FMS Operations



The ECDU does not just control the InSight display system; it The ECDU
controls the FMS as well. Like the 8hd 4" FMS Control FMS Operations
Display Units, the ECDU, in conjunction with the Alphanumer g

Keyboard, provides all of the functionality of the FMS controlg

_: For FMS training,
L= see the online FMS
Not actual speed familiarization
videos or contact
Universal Avionics

One major difference though is the ECDU does not have a Pq e

or On/Off key. To turn the FMS on, press anyled FMS
function keys on the top row of the ECDU, other than the LIS’
key. Doing so will bring up the FMS POWER CONTROL page. To power up the FMS, just press the
Line Select Key shown. The FMS will initialize and perform its built in-sest. When compte, verify
your position, date, and time and then press ACCEPT.

UNIVERSAL

To turn the FMS off, press and hold the FMS MENU key. This page will appear. To power down,
press the POWER OFF Line Select Key. It is recommended that you power down the FMS's before
turning off your master avionics control switch.

These modules do not cover FMS functionality; for that, please see FMS Familiarization vidiees on
or schedule a class with an instructor.

10



Self-Assessment Questions

1’

Does the ECDU display cautions or warnings?

. What does the icon shown in Figure 1 next to a Line Select Key do?

. What does it mean when an icon or text is gray?

What does a gray X6d icon signify?

What does it mean that the ECDU pages loop?

What does the key in Figure 2 do?

. You enter a value into the BT using the alphanumeric keyboard. The value flashes for about 3

seconds and then returns to the original value. What happened?

How do you turn on the FMS?

Figure 1 Figure 2

11



03 SECONDARY INTERFACES

Lesson Overview

This module introduces the optional components tortBeght Control Interfaces

system such as Cursor Control Panel (CCP). Again, the pri
focus is on how to operate the equipment in general, not to
execute specific commands.

Secondary Interfaces

UNIVERSAL

Learning Objectives

1. Know when to use the different keys on the Cursor Control Panel.
2. Know how to skect items on the MFD using the Cursor Control Panel.
Examples of Behavior

1. Given a Cursor Control Panel, explain how to bring up information regarding an object displayed
on the MultiFunction Display.

12



Video Script

External Reference Select Panel

The extenal Reference Select Panel provides an external Secondary Interfaces
interface for setting the selected SPEED, ALTITUDE External Reference Select Control

PRESELECT, and HEADING through rotary control knobs. . . .
ToEener

Pressing the center button of the rotary knob for heading and T 1t 1
speed will sync the setting to the cutrantual value. M etwinnuismioniol it

preselected altitude for entire InSight display system

UNIVERSAL

Pressing the center button of the rotary knob for altitude togg
the knob's scale between changing the altitude in thousands of feet and hundreds.

When the Altitude Preselect is set with an external control, it changes the preselautzifalt the
entire InSight display system.

This control panel does not replace the control knob on the ECDU, but rather provides an additional
means of setting these values.

External Cursor Control Panel

The InSight display system supports an externas@ Control Secondary Interfaces
Panel to drive the cursor for MFD Map functions. External Cursor Control Panel

If two Cursor Control Panels are connected, such as one pan
per ECDU, then each will control only the cursor on the MFD
for its side of the cockpit.

UNIVERSAL

If a single MFD is installed, the configation will only allow
one Cursor Control Panel.

Cursor Operations

How does the cursor work? Cursor Operations

Selecting Items
If the cursor has not been moved for thirty seconds, it will be
removed from the display, but will reappear when moved aga
Scrolling the cursor over map objestsch as airways, airspace
boundaries, navaids, or airports will cause these items to
momentarily change to bold lines.

UNIVERSAL /| N

You select these items by clicking on thdutton, which will open up a pemp menu or dialog box and
slew the cursor to the upper lefirner of that item.

To close the box, scroll over thkein the upper right corner and click tAebutton.

If you were to click in an area with multiple objects, ajoppomenu will enable you to choose which
one you intended. Just scroll to the desitedhiand click thé\ button.

13



Interrogating navaids will bring up their information and allow you to select the frequency directly from
the map and push it into the standby frequency of the appropriate radio. Flight plan operations can also
be performed onavaids and fixes, such as adding them to the flight plan, initiating a-tbretgering

leg, or selecting a holding patterif one is defined for that navaid or fix.

Interrogating an airport will bring up a pagp menu with all of its available inforian and enable the
pilot to add the airport to the flight plan, initiate a dirersteering leg, and display an extended runway
centerline. Available airport information includes frequencies, charts, weather, and other airport
information. Simply scrbover the desired tab and click tAebutton to bring up its data.

Interrogating an airway gives you the option to add it to the flight plan.
Clicking on an airspace will display its pertinent information.

If the cursor is clicked in a map's free spaceijll enable a menu for creating a radar waypoint with
which you can also perform flight plan operations.

Panning the Map Display

If the B button of the Cursor Control Panel is clicked anywher¢ Cursor Operations
on a map, it will enable what is called panning mode. Tcate Panning the Map Display
this mode, the cursor shape is changed and the ownship is pl
in a cyan circle.

If you need to view an area of the map that is not visible, you
pan to it. In panning mode, the cursor will remain stationary &
the map will move behind the =or.

UNIVERSAL

If the ownship is panned off screen, the filled circle representation will be parked at the edge of the map
nearest to the actual location of the aircraft.

Clicking theB button again will cancel panning mode and return the cursor to its normal shape

Placing the cursor on the ownship symbol when it is away from its normal position and clicking the
button will return the map to its original location with the mapeatered on the ownship symbol.

External Weather Radar Control

The InSight displayystem handles weather radars using one ¢ Secondary Interfaces
two methods. External Weather Radar Control

Some weather radars are controlled through the ECDU and
displayed on the PFD and MFD.

Other radars include their own controls for weather range, tilt,
gain, and mode selection. The InSight displayesyssupports
the interface of such external controls and will display the returns on the PFD and MFD screens.

UNIVERSAL
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Self-Assessment Questions

1’

When the Altitude Preselect is set with an external control, which side is affected?

. When using the cursor to select@dis, what indication is given if the object is selectable?

How do you select an item using the cursor?

How do you use the cursor to select a particular item from among several in a group?

. When using the cursor to interrogate navaids on the MFD, whanspre available?

What happens if you click the A button in free space on an MFD map?

How do you enable panning mode on a map using the cursor?

15



04 INTRODUCTION TO THE PFD

Lesson Overview

This module introduces the Primary Flight Display (PFD) and
maincomponents. A brief discussion of how colors are used
also addressed, but for a more comprehensive list of what colgs
mean, see your Operator's Manual. The lesson also covers t
PFD function key on the ECDU.

Primary Flight Display

Introduction

UNIVERSAL

Learning Objectives

1. Understand that sonwd the illustrative techniques and displays used in this course are not

actually possible in the aircraft.

2. Know where on the ECDU most PFD options are located and how to access them.

Examples of Behavior

1. Be able to bring up the page(s) on the ECDU thatrobthe PFD.

16



Video Script

PFD Display Areas
The PFD has two display areas. The top three quarters of the PFD
screen is called the main display and uses a fixed format. The PFD Display Areas

bottom quarter can show either the compressed engine disple
be split into two insts, both of which can be customized.

We will cover each of these in turn, starting with the main
display, which shows the primary flight information.

UNIVERSAL

For both instructional and illustrative purposes, we are going start with a blank display and add each
component, one at a time. You cannot do this in the aircraft...it is meant only as an instructional
technique that will enable you to focus on the content being discussed at the time. In addition, we will
often show information that is not intended to repn¢sealistic values or flight status, but rather to
illustrate the type of information displayed.

PFD Function Key
Much of the PFD is controlled through the PFD function key. PFD
This page may be accessed from anywhere else in the ECDLU PFD Function Key

control structure bynessing the PFD key. Toggle controls sho
available options in white text and the currently selected optig
in larger green text.

Pressing NEXT, or a second press of the PFD function key, W
advance to page 2. This page contains PFD display options f&
numerous functions; all of which we will discuss in these PFD modules.

UNIVERSAL

The sequence of pages are a loop. When you get to the last page, advancing one more will take you back
to the first page. Let's do that now by pressing the PFD key.

Colors in Display Formats

The InSight display system is designed with a standard color Colors in Display Formats
in accordance with applicable advisory circulars, TSOs, and
other guidance. Your Operators' Manual describes how the
various colors are used, but let me point out a few items befo Nor-primary data
we "build" the PFD.

Not coupled to flight guidance o s~

Cyan is used for among other things, symbol and information ;
types not coupled to flight guidance.

UNIVERSAL VIO

Gray depicts options, controls, or features that are unavailable due to the flight state or failure.
Magenta is used for symbology and infation that is coupled to flight guidance.

And White is used for flight guidance that is available and armed, but not yet active.

17



Keep in mind that colors used for weather displays and synthetic vision use their own color formats
distinct from this table.

18



Self-Assessment Questions

1. What does the color cyan usually indicate?

2. What does the color gray usually indicate?

3. What does the color magenta usually indicate?

4. What does the color white usually indicate?

19



05 ATTITUDE DISPLAY AREA

Lesson Overview
This module kgins building the PFD with the background,
aircraft symbol, pitch (including unusual pitch attitudes) and rq
displays. Additionally, the lesson covers the Synthetic Visiongg
System (SVS) display including how terrain and obstacles arg
displayed. ;
Learning Objectives
1.

2.

Primary Flight Display
Attitude Display Area

UNIVERSAL

Know how to turn the synthetic vision on and off.

Know how to change the aircraft symbol from single to duakue.
Know how to identify the current aircraft pitch.

Know the symbology for unusual pitch attitudes.

Understand the Roll Index ai@ky Pointer symbology.

Know how obstacles are displayed on the PFD

Examples of Behavior

1.

2.

Given an ECDU page, be able to turn SVS on and off.

Given an ECDU page, be able to change the aircraft symbol.

Given a picture of the PFD, identify the aircraft's eatrpitch.

Identify the symbols associated with straight up and straight down.

Given a picture of the PFD, identify the aircraft's current bank and turn coordination.

Given a picture of the PFD, identify and obstacle symbols and explain their meaning.

20



Video Script

Background

Background

When configured and selectede Synthetic Vision System, or
SVS, gives an egocentric ftdblor terrain image of the area in
front of the aircraft and responds in real time to changes in
aircraft atttude. To turn Synthetic Vision on or off, toggle its
Line Select Key on PFD page number 2. Now we have the
traditional blue/brown depiction.

UNIVERSAL

Synthetic Vision will be automatically removed if any of these events occur: A system fault is
generated, the embaeld safety pattern is detected to be invalid, or in unusual attitude conditions.

If Synthetic Vision is automatically removed, it will be returned when the fault conditions are resolved;
manual reselection is not required.

For instructional purposes, wallkeep Synthetic Vision off for now as we continue to build our PFD
display.

Aircraft Symbol
This is the singleue aircraft symbol. The center tip of the Attitude Display Area
aircraft symbol is fixed on the exact center of the display and Rircraft Symbols

indicates the zero pitch positioelative to the pitch ladder,
which we will learn about in just a moment.

If desired, you can choose a duwalke aircraft symbol by going to
PFD page 1 and toggle Line Select Key 3 Left so that CROSS
POINTER is ON.

UNIVERSAL

The aircraft symbol is fixed in the centrthe attitude display area of the PFD.

For these lessons, we will be using the siwgle aircraft symbol.

Flight Director Steering Cues

A standard filled magenta, singbeie flight director for pitch and Flight Guidance
roll is available for flight guidance fiyo information. It appears Flight Director Steering Cues
as an inverted magenta chevron with a tapered and gapped ¢ N ol may select
such that it will rest directly on the aircraft symbol when aligne

* FD steering cue
type stored

* FD steering cue
not visible when
outside +90°

The dualcue cross pointer flight director is available via pilot
selection. It is depicted as a veal and horizontal pair of
magenta lines that, when aligned, bisect each other at the zelw
point. The horizontal line moves up and down for vertical guidance and the vertical line moves left and
right for horizontal guidance. The intersection represémtgly-to point.

UNIVERSAL AVIONIC

Selecting singleue on one cockpit side and diale on the other side is permitted.
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The flight director steering cue type is stored by the InSight display system and retained after shut down.
The flight director steering cue will not besible when the display is outside the normal range.

If the flight director information is not received or is determined to be invalid by the PFD, a flight
director failure annunciator, depictedF3, is placed in the attitude display area and théfldjrector

is removed from the display. A single axis of the dua flight director may be displayed if that axis is
still valid.

Let's return to the singleue aircraft symbol and flight director.

Pitch Scale
A dynamic split pitch attitude scale, atgh ladder, moves up Attitude Display Area
and down such that the current airplane pitch is directly _ ~_ PitchScale

overlapped by the center of the fixed airplane symbol in the
center of the display. Let me emphasize this point; the curren
pitch is not at the projected intersection of the thevrons, but
rather the midpoint between them. The pitch ladder is also ro
about this point by the current airplane roll angle.

UNIVERSAL A\VIONICS

The pitch scale contains a white horizon line corresponding to zero pitch that runs the entire width of the
PFD.

The pith scale is composed of white horizontal tick marks drawn at the left and right edges of the scale,
with each mark having a tail that points towards the horizon. In addition, there is a label for every 10° of
pitch.

Pitch Range
A minimum displayed pitchange from +25° te20°, relative to Attitude Display Area
the aircraft symbol, will always be visible when using the _ ~ Pitch Range

blue/brown background.

When synthetic vision is the background, the pitch ladder ran
will be expanded to maintain conformance with the terrain
image.

UNIVERSAL /| VIC

Unusual Attitudes

The PFD displays visual aids in unusual attitude conditions. Attitude Display Area

Unusual Attitudes

+ Automatically decluttered
SVS terrain

To aid the pilot in returning to more level flight when in a dive
large red chevrons pointing to the horizon are positione@Dat
50, and 70°.

+ Marker beacon annunciations
+ Display of radio altitude

* RA and DA minimum settings
¢ Flight director steering cue

fety warnings still displayed
+ The declutter condition stops

The PFD will always display a small aod of the sky at the top - Pitch +30° and Roll +60°
edge of the attitude display area, even when all other indicatid pvE
of the sky are out of view. This area is bounde

A white nadir symbol on the pitch scale-@0° indicatestraight down.
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During excessive positive pitch in a climb, there are only two red chevrons; at +50 and 70°. Also, the
PFD will always display a small amount of the ground at the bottom edge of the attitude display area,
bounded by the ghost horizon.

Instead of the nadir symbol, there is a white zenith symbol at +90° that indicates straight up.

Pitch values greater than £90° will be considered invalid attitude information and will be annunciated as
an attitude failure.

When the fAghost heatitudezdsplay areass awomatiballyaetluttered of Synthetic
Vision terrain, marker beacon annunciations, radio altitude data, RA and DA minimum settings, and the
flight director steering cue.

Safety warnings, such as miscompares and terrain waanmgnciations, will still be displayed.

The declutter condition is turned off when the attitude comes back within the range of £30° pitch and
+60° roll.

Digital Pitch
As a configuration optiora digital pitch readout may be Attitude Display Area

displayed to one decimal plagest below the aircraft symbol. | Digital Pitch

A climb is displayed as plus pitch and a dive is displayed as 3
minus pitch.

The pilot can turn this display off and only if it is configured
We will be keeping it off for now.
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Flight Path Marker and Flight Path Angle

A flight path marker, showing the rete linear trajectory of Flight Guidance
the aircraft in the attitude display area, will be displayed if Flight Path Marker (FPM) & Flight Path Angle (FPA)
configured andelected, provided valid flight path, pitch, and | ot

current path
GPS track angle information is available. + FPM does not

predict future
path

To select the flighpath marker, go to PFD page 2 on the ECD
and toggle Line Select Key 1 Right to ON.

UNIVERSAL

The flight path marker indicates the current path of the aircraft but does not predict the future path.

A flight path angle reference cuanay also be selected for displdtyis placed in the vertical centerline
of the attitude display area, but it can be manually adjusted below the horizon line frora@> to

You can also enter a value using the alphanumeric keyboard.

When the reference cue is displayed, the center nggkiatween 0 and.0° are removed from the pitch
ladder.

Roll Index and Sky Pointer
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The roll index is located at the top of the attitude display area Attitude Display Area
the PFD and consists of an arc with white roll angle reference Roll Index and Sky Pointer
tick marks and triangles. ,

A sky pointerconsisting of a whitdilled triangle is positioned at
the top center of the sky field that aligns with the 0° roll
reference marker when the aircraft is wings level. This pointe
travels along the inside of the roll index arc and always points
toward thesky, regardless of aircraft roll angle.

The 60 and 90A reference marks are not displaye
will come into view at that time and not declutter until the aircraft's roll is back to within 40°.

Slip / Skid Indicator

A slip/skid indicator is depicted within the sky pointer as a Attitude Display Area
moving black trapezoidahape to indicate which direction the Slip/Skid Indicator
aircraft is slipping or skidding. In the event of a left slip or skid | ' :
the bar will deflect to the left, indicatingft rudder is needed to
coordinate the turn. The logic is opposite for the right conditio|
If the turn is coordinated, the bar will align within the bounds ¢
the sky pointer.

UNIVERSAL AVIOMICS

PFD SVS Terrain Depiction

| mentioned earlier that when selected, the Syrthésion Attitude Display Area
System's egocentric terrain view will be depicted. In addition { SVS Terrain Depiction

the full-color terrain image of the area in front of the aircraft, || B
terrain caution and warning colors may also be enabled. Simj
go to ECDU Home page 2 and toggle the TAWS Colang L
Select Key to ON.

A> 50'above altitude

> obstacle is between
the currentalt &
required obstacle
clearance

A Allothers
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This will display red warning bands on terrain above the currér
aircraft altitude and yellow caution bands for terrain near the current altitude. Red will always be
displayed even if the Alert Only option for TAWS Colors is seledfeBAWS generates a caution or
warning popup condition, the color bands will also be enabled for display.

Synthetic Vision also includes terrain coverage data such as ice, water, and urban areas as well as
detailed airport mapping data and obstaclesyigenl you have a subscription to these databases.

When the Obstacles option is toggled on, mede obstacles are displayed as inverted chevrons at the
height and location contained in the obstacle database if they are greater than 200 feet in height.
Obstcles shorter than 200 feet are not shown.

An obstacle will be displayed in red if its height is greater than 50 feet above the aircraft's current
altitude or in yellow if the obstaclebds height
obstacle clearance value received from TAWS. Otherwise obstacles are displayed in green.

If the aircraft is 2,000' above an obstacle, not only will that obstacle be green, but it will begin to fade
until it becomes completely transparent when the aircr@2f@®' above it.
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Be aware that the obstacle database includes tethered aerostat balloons, which can reach altitudes of
15,000 feet.

If the Synthetic Vision System is initializing, an SVS Initialization annunciator will be displayed at the
top left of the oll index.

If SVS suffers a loss of reference data such as attitude, heading, or position, an SVS Inhibited
annunciator will be displayed.

If the InSight display system detects a corrupt terrain tile in its database, the corrupt terrain elements will
be deplayed as a black translucent region 50,000 feet high, to obviously depict the region of uncertainty
and to not present misleading information. The InSight display system will also push a message to the
pilot explaining this condition.
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Self-Assessment Questions

1’

Using the ECDU Page Map, identify the key presses required to turn Synthetic Vision on or off.

Does the SVS lag or delay in responding to changes in pitch or roll?

When using the singleue aircraft symbol, where is the current pitch indicated?

Using the ECDU Page Map, identify the key presses required to turn thewalrcraft symbol on.

Which view has the larger pitch range, the blue/brown background or SVS?

During unusual attitude conditions, what visually aids the pilot in returning tofleyeP

Using the ECDU Page Map, identify the key presses required to turn obstacles on.

When are obstacles displayed on the PFD?

. What do the obstacle colors mean?
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06 ANNUNCIATORS

Lesson Overview
This module focuses on the various annunciators that are A\ Primary Flight Display
displayed on the PFD, where they appear, and what they meg [ ||

/| I|IIII /,'},-
The FMA Status Bar is also introduced in this lesson, but onlys _ff
the FMS Nav Data Block is covered in detail. | { —

Learning Objectives
1.

2.

Annunciators

\___./"
,e
|I ¥

—
Q"\
\Q"-\_}.\\:‘_\ UMYVERSAL

Understand the how colors are used in terrain and traffic annuisciato
Understand what a miscompare annunciator means.

Understand what a failure annunciator means.

Understand what primary source annunciators mean.

Understand what message annunciators mean.

Know what information is presented in the FMS Nav Data Block

Examples of Behavior

1.

2.

Be able to differentiate traffic advisories from traffic warnings.
Be able to differentiate terrain cautions from terrain warnings.

Given an annunciator on a PFD, identify whether it is a miscompare, failure, or primary source
annunciator.

Given a message annunciator, know where to go to get more information regarding the message.

Given a PFD, identify the current navigation leg information and the active flight director mode.
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Video Script

PFD Annunciators

Various annunciators appear witlire attitude display area of
the PFD to indicate conditions, cautions, and warnings. We W
described each in more detail momentarily; however, here is
illustration showing most of them.

Note that many of these annunciators are dependent upon
connectd and configured external equipment, and in some

cases, more than one annunciator is collocated.

Annunciators
PFD

UNIVERSAL

TAWS & EGPWS Alert Annunciators

If the PFD is connected to a TAWS or EGPWS system, the a
annunciators will be shown on the attitude display area

presentabn below the aircraft symbol. All of these annunciato| |

will be displayed in their defined colors.

These annunciators are included in the Operator's Manual an
the student handbook.

Annunciators

TAWS & EGPWS Alert Annunciators

Note that when connected to the Universal Avionics Class A TAWS sydtentertain is internally
generated from the terrain database contained in the InSight display system. Alert annunciators and
information for point of impact location are calculated by the external TAWS system.

Marker Beacon Annunciators

Let's go back tohte standard blue/brown background by turnin
the Synthetic Vision System off.

The PFD will also display outer, middle, and inner marker
beacon annunciators if the aircraft intercepts these signals on
approach and they are provided to the PFD. The outédmemar
annunciOMboini §l Ack text ins

The middle mar WMo amnangicalt

Annunciators

Marker Beacon Annunciators

inner marker annunciator igV " in a white box.

Traffic Annunciators

If the PFD is connected to a traffic system such as TCA& ano
traffic advisory or resolution advisory is received by the PFD,
will display a ATRAFFI Co0o an
the terrain system annunciators described earlier.

Traffic Advisories are depicted in yellow and warnings are
displayed in red

IM
r ed
UNIVERSAL A VIC
Annunciators
Traffic Annunciators
e S
TERRAIN
Traffic Advisory TAKES
PRIORITY

Traffic Warning OVER TRAFF'C

UNIVERSAL
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In the event of simultaneous traffic and terrain alert annunciators, the terrain annunciator will take

priority.

Miscompare Annunciators

If the PFD determines that its attitude or heading information
outside of the comparator limits, it will annuneia miscompare
to the pilot in the attitude display area.

0 If the miscompare is limited to Pitch, the annunciation is

Annunciators

Miscompare Annunciators
* Press ALRTCNCLto
stop flashing

* "Miscompare”’means
different, notincorrect

APl TCH COMPo in yellow tex HDG

COMP

0 If the miscompare is limited to Roll, the annunciation is ol
AROLL COMPO.

O If the miscompareisi bot h axes, the annunciation 1is

display may be incorrect.

o X.

AATT

These annunciators will flash when triggered and will continue to flash until the pilot presses the Alert

Cancel key, which will cause the annuncidtostop flashing.

An annunciated caution, whether flashing or solid, will only be removed when the miscompare

condition resolves for more than 1 second.

Heading miscompares are

annunc.i

ated

AHDG COMPO

Miscompars do not mean that the heading, attitude, pitch, or roll data is incorrect, only that it does not
agree with secondarily sensed input data. Additionally, the comparator functions are only enabled if off
side data is valid. Please note that any Pitch drrRistompare may be elevated to an Attitude
miscompare if the other type is detected before the first type is reset.

Pitch, Roll, and Attitude Fail Annunciators

If the PFD stops receiving all pitch data, roll data, or both, it w
remove the attitude ditay entirely from the PFD. The display

background, skypointer, and pitch ladder will be removed ang
the source of the attitude failure will be displayed in black text
a large red block overlaying the aircraft symbol. Pitch failure i
annunci altGHl. "asRoilAl fail ure i
Full Attitude failure, such as losing a digital AHRS or IRS, is

Annunciators
Pitch, Roll, and Attitude Fail Annunciators

UNIVERSAL

annunciated as AATTO.

The modules on Reversionary Operations discuss how to deal with these failures.

Heading Miscompare Annunciators
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Heading comarator functions are only active if both heading
sources are using the same heading reference; either magne
true. Also, offside data must be valid, attitude is valid, and ro
is less than 20° bank.

The active comparator will display a HDG COMP anaiation
if the onside and offside heading difference exceeds paramet
for more than 5 seconds.

Annunciators
Heading Miscompare Conditions

* Heading comparator functions are only active if

¥'Both heading sources use the same reference (Mag or True)

¥ Off-side datais valid
v Attitude is valid
v'Roll < 20°

* HDG COMP warning annunciated if :

+ Headings differ by (6° + 2 Roll angle) for > 5 sec

UNIVERSAL AVIONICS

Position Uncertainty Annunciators

If the PFD receives GPS integrity, position uncertain, and/or
dead reckoning status from an FMS source, it will disfiiage
annunciators in the lower left portion of the display.

Annunciators
Position Uncertainty Annunciators

NTEG]

xﬁ
o

UNIVERSAL

Primary Source Annunciators

In the event thagitherpi | ot 6s PFD i s usi
or attitude other than its normal-side source, then this
condition will be annunciated hefe.or exampl e,
onsi de source is ADC1 and th
switching to ADC1 will annunciate ADC1 on both PFDs to ale|

the crew that a single air data computer is in use.

Annunciators
Primary Source Annunciators

ather than its normal on-side source

«+ Primary in
it will push a message

+ I primary source fails, that source will be red X

ut source fails and EFIS uses secondar

+ Displayed when either pilot's PFD is using a source

¥

UNIVERSAL AVIONICS

The first row contains the annunciator for primairydata
source.

The second row contains the annunciator for the primary attitude and heading source. Distinct
ATT/HDG primary source annunciations will be provided for AHRS, IRS, and Directional

Gyro/Vertical Gyro type sources.

ADC?2,

In some installations, theege multiple inputs for the primary source data. If the primary input fails and
the InSight display system uses the secondary input, it will push a message indicating that the primary

input has failed.

If all of the inputs for the active primary data soeihave failed, the display using that source will

present a red AXo0o over it to

i ndi cate the

of the inputs for the active eside data source are failed, then the failure annunciator footneal

source will be shown.

ECDU FAIL Annunciator

f
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If the InSight display system detects that an ECDU has
completely failed, it will annunciate either ECDU1 or ECDU2
yel |l ow. I f both ECDUG6s have
both 1 and 2. This annaiator does not flash, but will remain
displayed until the InSight display system detects that the EC
is operational.

Annunciators
ECDU FAIL Annunciator

[ECDUJ

UNIVERSAL

nunci

The modules on Reversionary Operations discuss how to deas

with an ECDU failure.

Flight Guidance Status Annunciators

In the top portia of the attitude display area are autopilot
warning annunciators for Pitch Trim, Mach Trim, Elevator,
Rudder, and Aileron status and failure conditions.

TRIM will be annunciated in yellow if the trim system fails for
either pitch or yaw. Annunciators fetevator, aileron, and
rudder will be displayed in yellow if the flight director detects

Annunciators
Flight Guidance Status Annunciators
* Pitch Trim TRIM

* Mach Trim MTRIM
* Elevator ELEV
* Rudder RUD

* Aileron AlL

UNIVERSAL

that these flight surfaces are excessively out of trim.

AHS-525 Annunciators

If equipped with the Universal AHS25 Attitude Heading
Reference System and it is in tineflight alignment mode, it
will be annunciated here.

If it is in reversionary mode, this annunciation will be displaye
For more information regarding reversionary mode, see the
modules on Reversionary Operations.

Annunciators
AHS-525 AHRS Annunciator

[/AHRS REVI]
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Self-Assessment Questions

1. How do youdistinguish between traffic advisories and warnings?

2. Which takes priority; traffic or terrain alerts?

3. When you get a miscompare annunciator, it will flash. How do you stop the flashing?

4. What does a miscompare mean?

5. Your heading is set to magnetic and tlogpilot's is set to true. Your compasses differ by 20°. Will
you get a heading comparator alert?

6. Both pilots are using ADCL1 for air data. What indications will be shown on the PFD?

7. If ADC2 fails, what will the pilot see indicated on the PFD?

8. If ECDUL1 fails, what will be displayed on the-gilot's PFD?
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07 FMA STATUS BAR

Lesson Overview

This module covers the Flight Mode Annunciator (FMA) Statu
Bar which is displayed at the top of the PFD. The FMA Statu
Bar is a quick reference source for flight guide status, lateral Ff 3§
and vertical guidance modes, FMS navigation data, and mes;s
annunciators. |

Learning Objectives
1.

2.

Primary Flight Display

Flight Mode Annunciator (FMA)
Status Bar

UNIVERSAL

Know what information is presented in the FMS Nav Data Block

Know what information is presented in the Flight Guidance Status Block
Know what information is presented in the Lateral Mode Block

Know what information is presented in the FMS Nav Data Block

Know what information is presented in the Vertical Mode Block

Know the difference between CPDLC messages and FMS messages

Examples of Behavior

1.

2.

3.

Be able to identify current flight guidance settings.
Be able to identify the current SBAS Level of Service.

Be able to locate message information.
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Video Script

FMA Status Bar
The top portion of the PFD contains a Flight Mode Annunciati FMA Status Bar
Status Bar, wich displays the autopilot status block, the flight Overview

guidance lateral mode block, an FMS Nav Data Block, the flig
guidance vertical mode block, and the message annunciator essage
fields. Flight Guida fertical Mode Block

MS Nav Data Block

iators

Flight Guidance Lateral Mode Block

Autopllot Status Block
UNIVERSAL AVIONICS

Autopilot Status Block

The far left box of the FMA Status Bar contains Hutopilot and FMA Status Bar
yaw damper status annunciators. The numbers indicate whicl Autopilot Status Block
i =l - AP/YD failure: white until disengaged

systems are active.

If the autopilot and/or the yaw damper enters a failure conditi
without automatically being disengaged, the appropriate
annunciator will change to white unitilis manually disengaged.| &

UNIVERSAL AVIONICS

Which flight director is coupled is indicated by a small green arrow that points to the correct side. In
dual channel flight guidance systems that support both channels being coupled, such as when flying
precision approaches, Imoteft and right arrows will be displayed.

Directly below the autopilot engaged annunciators is an autopilot status annunciator. It shows AP1 or
AP2 in white to indicate which one is active andlioe. This annunciator is just a means of informing
the crev of the autopilot state and only appears when it is not engaged.

The autopilot status can also display special modes.

If a control wheel steering discrete is configured and active, CWS will be displayed in place of the AP
annunciation.

If a synchronizatio steering discrete is configured and active or a synchronization warning is triggered
by the autopilot, SYN will be displayed.

If the touch control steering discretecanfigured andctive, TCS will be displayed in place of the AP
annunciation.

If the flight guidance mode is in turbulence, TRB will be displayed in green.
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Lateral Mode Block
The next block to the right contains the Lateral Mode Block.

The first row indicates which mode is being used for the flight| |

director's lateral navigation. This acimode annunciator is
shown inmagentaon the coupled side to indicate that it is
coupled to the flight director. It will be displayedadyan on the
uncoupled side.

FMA Status Bar
Lateral Mode Block

flight director

R [1/2]

FMS PLOC

armed for capture

Displays mode used for

Displays navigation source

UNIVERSAL

When the flight director

hal f

bank

the flight director bank command is limited to half the normal bank limitation.

miodicate thast

acti

The second row indicates which navigation source is armed for capture to be used for flight director
lateral navigation. The armed mode annunciator is showshit@ to indicate that it has not yet been

captured as the active source.

If either an armed or active mode is not selected, then it is not displayed.

FMS Nav Data Block

The FMS Nav Data Block also has two rows. The first row
contains the FROM, TO, and NEXWaypoints from the current
flight plan if provided by the FMS.

The second row gives the distance and time to go to the Next
waypoint, if provided by the FMS.

The second row also contains the SBAS Level of Service stat "

FMA Status Bar
FMS Nav Data Block

KSFO

(4095NM 813

ctor Mode = Offside

lode = Armed
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annunciators.

If the active flightdirector mode is onside, then it will be magenta.

If offside, the FMS mode annunciator will be cyan.

If the flight director is armed, then it will be white.
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FMS SBAS LOS Annunciations

The SBAS Level of Service is displayed in green text below tf FMA Status Bar
FROM waypoint. The supported modes in order of highestto | SBAS Level of Service Annunciations
lowest level of service are: = "

Localizer perfarmance with vertical guidance

LP
Localizer performance withaut vertical guidance

=gl LNV/VNY
Lateral Navigationand Vertical Navigation

Localizer performance with vertical guidance.

LNAV
Lateral Navigatian
Annunciations for on-side and
off-side sources are identical
UNIVERSAL AVIONICS

Localizer performance without vertical guidance.

Lateral navigation and vertical navigation, and lateral navigation.

If the LOS chages to a lower level or to none, the annunciator will change to yellow and flash for five
seconds before displaying the new LOS in green. Changing to a higher level of service will simply
display the new LOS annunciator in green.

Annunciations for the eside and offside sources are identical.

Vertical Mode Block
The next section contains the Vertical Mode Block. The first r EMA Status Bar

indicates which mode is being used for flight director vertical | Vertical Mode Block
navigation. This active mode annunciator is shown in magent =
indicate that it is coupled to the flight director.

FlightDirector Mode
NavigationSource

The second row indicates which navigation source is armed f
flight director vertical navigation. The armed mode annunciatg §
is shown in white to indicate that it has not yet been capturedtss
the activesource.

UNIVERSAL AVIONICS

If either an armed or active mode is not selected, its display field is blank.

The list of available annunciators is dependent upon the source external systems configured upon
installation.
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Message Annunciators

If an InSight display system or FM®ndition generates a EMAStatusBar
message that requires pilot awareness, a white MSG annunc| Messages
will flash. :

To see the message, the pilot must press the Message key o
ECDU. Once the ECDU message page or pages have been
displayed, the MSG annunciator will be rewed from the PFD. | §
InSight display system messages are updated dynamically, bk
FMS messages will not clear until the message page is exited. This is to ensure that FMS messages do
not clear until they are viewed.

UNIVERSAL

If we were to leave this page and theunetat a later time, new messages will be displayed in white and
at the top, whereas old messages will be displayed in green.

Prompt messages will include a Line Select Key to accomplish the prompted action. In this example,
pressing Line Select Key 1 Lefill tune the number 1 NAV radio to 111.70.

|l f equipped with UnilLink, the AATC MSGO annunci
message.
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Self-Assessment Questions

1’

Where in the FMA Status Bar is the Autopilot Status Block?

If the autopilot or yaw dmper enter a failure condition, what indications are given in the FMA
Status Bar?

How do you identify which flight director (left or right) is coupled?

Where in the FMA Status Bar is the Lateral Mode Block?

What does each row in the Lateral Mode Blockdate?

What indications are given if the SBAS Level of Service changes to a lower level or to none?

What does each row in the Vertical Mode Block indicate?

MSG is flashing on the PFD indicating a new message? How do you view the message?
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Lesson Overview

This module covers altitude information, both radio altitude a
barometric. Information includes symbology, annunciators,
failures, settings, and alerts.

Primary Flight Display

Altitude

Learning Objectives

UNIVERSAL

1. Know how to change units from feet to meters.

2. Know how to identify #itude annunciators and what they mean.
3. Know how to initiate a radio altimeter test.

4., Know how to read the altimeter tape.

5. Know how to stop an annunciator from flashing.

6. Know how to set the altimeter setting.

7. Know how to set the Altitude Preselect.

Examples of Behavior

1. Given an ECDU, identify which pages and LSKs to use to change the units displayed, initiate a
radio altimeter test, change the altimeter setting, and set the altitude preselect.

2. Given a PFD, identify miscompare and failure annunciators.

3. Givena PFD, determine current altitude.
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Video Script

Radio Altitude Data
The PFD displays radio altitude data if valid data is being Altitude

received. Radio Altitude Data

. Range
= Analog 0- 2@

The valid range for the radio altimeter display is from 0 to 250
feet or 0 to 5,000 feetdepending on the radadtimeter

installed in your aircraftValues outside this range will not be
displayed.

UNIVERSAL

The PFD filters the radio altimeter value into 10 foot increments for altitudes below 1,000 feet and 50
foot increments for altitudes above 1,000 feet.

If metersisselet ed, then the displayed Madio ahei tudat\
numeric value and the ranges will change to the values shown.

The miscompare caution is annunciated as ARALT
This annuciator will flash when triggered and will continue to flash until the pilot presses the Alert
Cancel key, causing the annunciator to become solid. An annunciated caution, whether flashing or solid,
will only be removed when the miscompare condition reslv

The comparator caution will annunciate if the radio altimeters differ by 40 feet for more than 1 second.

If invalid radio altitude data is being received, this entire data block is replaced with this failure
annunciator.

To test the radio altimeter, go PFD page 2 and press and hold the Radio Altimeter Test Line Select
Key. The seHtest will remain true as long as the Line Select Key is held or at least one second if the key
is pressed and released. The Line Select Key will be green for as lorgsa$fthst is running. If the

output is not configured, then this Test Line Select Key will not be available.

Altitude Tape
The altitude tape is displayed on the right side of the PFD. Altitude
Placed in the vertical center of the tape is the current altitude | Altitude Tape

window that points to the left side of the tape. This window
displays the current barometric corrected altitude with the firs
digits slightly larger, enabling the pilot to instantly identify the
Flight Level.

UNIVERSAL

An altitude trend vector extends from the emtraltitude
window to the altitude that the aircraft is expected to reach in 10d®doased on current vertical
speed. The vector is not shown unless the vert:.

When meters is selecte®METERSOt we |ECDh, dtilsend atyleadd w
altitude tape and the tape scale will changmatingly.

Altitude Miscompare Annunciation
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Altitude miscompares are also annunciated on the PFD. Thes
miscompares do not mean that the altitude data is incorrect; ¢
that it does not agree with secondarily sensed input data.

Altitude

Altitude Miscompare Annunciation
B Valid off-side data

= Diff >300'for >5 sec

A miscompare can only heggered if both orside and offside
data are valid and they differ by more than 300 feet for more
than 5 seconds.

UNIVERSAL

This annunciator will flash when triggered and will continue to flash until the pilot presses the Alert
Cancel, causing the annunciatobgcome solid. An annunciated caution, whether flashing or solid, will
only be removed when the miscompare condition does not exist for more than 1 second.

Altitude Failure Annunciation

In the event that all means of displaying valid altitude are ldst
indices, numerics, bugs, and colored cues are removed and 4
iXo is placed over the Al tit

Altitude
Altitude Failure Annunciation

The Reversionary Operations modules discuss the procedure
dealing with a failed Air Data Computer.

UNIVERSAL AVIONICS

Barometric Altimeter Setting

The data fielddcated directly below the altitude tape indicates
the current altimeter setting.

Altitude
Altimeter Setting

Enter a value from
28.00 to 30.99

The value can be displayed in either English or metric units.
Here you can see that we have toggled to hectopascals as th
of measurement, but we can change that tabai if desired on
EFIS Settings page 2.

HPA / mb

Enter a value from

948 to 1049

UNIVERSAL

For the remainder of this lesson, we will use inches mercury.

To change the altimeter setting, go to PFD page 1, press the Baro Line Select Key, and either turn the
knob to the correct setting, or use the alphanmimkeyboard to enter the value.

Notice that using the keyboard brings up the range of valid entries. Here is the range for hectopascals
and millibars.

The PFD will issue a BARO alert by flashing when the aircraft transitions FL180. To cancel the alert,
either press the alert cancel key, or change the setting through the ECDU.

Notice here in the instructions where it says "Hold SEL for STD". That means that if we press the SEL
key in the control knob for two seconds, the standard altimeter setting withatitally be entered in
the units selected.

The BARO settingnay be configured independently by cockpit sides@ynchronized across the
cockpit.

ASEL
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The data field located directly above the altitude tape indicate Altitude
the Altitude Preselect as a numdredd with units in feet or Altitude Select (ASEL)
meters. The value displays the left three digits in a slightly lar
size to make identifying the flight level easier.

Feet

nter a value from
0 10 55000

| f meters i s seVMoewmtidd, bae wh
left of the numeric value. When in metenode, the value will
be set to the nearest equivalent flight level.

UNIVERSAL

Here is the Altitude Preselect range for both feet and meters.

There are three methods to enter your altitude select. You can dial it using your Reference Select panel
or you can presthe Altitude Preselect key on the ECDU, enabling you to use either the knob or the
alphanumeric keyboard.

The Altitude Preselect key label text will change to reverse video and the Altitude Preselect value will
be displayed in large cyan numerals in teater of the ECDU.

The inner knob changes the Altitude Preselect value in hundreds of feet and the outer knob changes the
value in thousands of feet.

If operating in meters, the inner knob changes the value in tens of meters and the outer knob in
hundred.

In both feet and meter conditions, clockwise rotation increases the values.
To enter using the alphanumeric keyboard, you need only enter the Flight Level.

When the Altitude Preselect is coupled to the active flight director mode, the altitude bugnaeritc
value will both be magenta.

ASEL Alerts
If the aircraft is approaching the selected altitude with the fligh Altitude
director active, the Altitude Preselect window will annunciate ASEL Alerting

conditions as described in this figure, which is found in your
Operator's Mnual and the student handbook. This figure
illustrates a descent, but the reverse is true for a climb.

Altitude Preselect alerts will be inhibited when the active verti
mode is glideslope to prevent nuisance alerting. In the inhibitéx
state, the Altiade Preselect will behave as if it is in an altitude hold mode.

UNIVERSAL AVIONICS

This figure includes every scenario. However, if you do not cancel the altitude alerts or deviate from
your selected altitude, it is much simpler.

If you deviate more than 200 feet from yqueselected altitude, it will flash with a yellow border and
sound an alert tone.
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Self-Assessment Questions

1. What does ARALT COMPO di splayed above the rad

2. What are the indications of an invalid radio altimeter data?
3. What does the symbai Figure 1 mean on the altimeter strip?
4. What is an altitude miscompare?

5. What are the indications of loss of valid altitude data?

6. Using the ECDU Page Map, identify the key presses required to change the barometric pressure
from inHg to MB.

7. What is the easst method to set a standard altimeter setting such as 29.92 inHg?

8. How do you enter an altitude select?

|

Figure 1
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Lesson Overview

This module shows how to set both DA and RA minimums. Primary Flight Display

Learning Objectives

Minimums

1. Know how to set minimums.

UNIVERSAL

2. Know the symbologgssociated with minimums

Examples of Behavior
1. Given an ECDU, be able to enter the minimums for an approach.

2. Given a PFD, identify and interpret the different symbols associated with minimums.
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Video Script

Minimums
Pressing the Minimums Line Select Keyrfrti{OME page 1 Altitude
will bring up this page, from which you can set Decision Minimums

Altitude minimums or Radio Altitude minimums, or turn them

Oﬁ entlrEIy- Only one of the

minimums can be
set and active

Only one minimum, either the DA or RA, can be set at a time.

UNIVERSAL

Let's discuss the DA minimum first.

DA Minimums

The DA has a range e2,000 to +20,000 feet, and may be Altitude
changed in 1 foot increments. . ~ DAMinimum

= ENTER A VALUE FROM
610 t0 6096

When you select DA MIN, you can set the minimums using
either the alphanumeric keyboard or the ECDU knob.

Bug appears when
1000’ above DA

The DA value will appear here, but only when DA has been
enableddr selected for display.

UNIVERSAL AVIONICS

If meters is selected, the value range is fr60 to +6,096 meters and may be changed in 1 meter
increments. To aid the pilot in recognizing that meters is the selected unit of measurement, the letter
iMo  wi | | b e thedright gf theanyneedc value.

Let's go back to using feet.

In addition to the digital value, a DA bug is displayed on the altitude tape. The DA bug comes into view
when the current barometric altitude is within 1,000 feet of the DA.

The DA numeric andrenunciator will change to yellow when the aircraft's current barometric altitude is
O the set valwue, triggering the TAWS to give th

The alert will automatically cancel and the DA value will change back to white when the aircraft lands.
Initiating the gearound mode will also cancel the alert, but the DA value won't change back to white
until climbing above the DA setting.
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RA Minimums

The radio altitude minimum may be also used.

RA minimum has a settable range of 0 to 2,000 feet and may| |

changed in 1 foot increments. If meters is the selected unit, th
range is as shown and may be changed in 1 meter increment|

In addition to the digital value, an RA bug is displayed on the | |

altitude tape. The RA bug comes into view when within 1,000

Altitude
RA Minimums

UNIVERSAL

fed of the RA.

When the Radio Altimeter becomes active, the radio altitude is shown graphically on the Altitude Tape
as a yellow and white barber pole that runs from the bottom of the tape scale to the ground elevation.
When the RA bug is shown, a yellowrghis drawn from the bug to the ground elevation.

The RA numeric value and annunciator will change to yellow when the aircraft is below minimums,

triggering the TAWS to give the MINIMUMS alert.

The alert will automatically cancel and the RA value will d@back to white when the aircraft lands.

Initiating the gearound mode will also cancel the alert, but the RA value won't change back to white

until climbing above the RA setting.
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Self-Assessment Questions

1. How do you enter approach minimums for InSight?

2. What are the indications you will see as you descend toward your Decision Altitude?

3. What are the indications you will see as you descend toward your RA?

4. In Figure 1, what is the altitude associated with A, B, and C? (not the numerical value)

Figure 1
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10 AIRSPEED FOR PART 23 AIRCRAFT

Lesson Overview

This module covers the Airspeed Tape including its symbolog Primary Flight Display
supported markings, and setting the selected airspeed. Other
airspeed indications such as miscompares, failures, and low ¢

airspeed indications are presented. Airspeed

Learning Objectives

UNIVERSAL

1. Know how to read the airspeed tape.
2. Know how to set a selected airspeed.
3. Understand how to interpret airspeed color bands and markings.
4. Know the airspeed annunciators.
5. Know how to interpret the low airspeed indications.
Examples of Behavior
1. Given a PFD, identify current and future airspeed.
2. Given a PFD, identify appropriateshteps
3. Given a PFD, identify an airspeed miscompare.
4. Given a PFD, interpret the low speed indications.

5. Given an ECDU, set the Selected Airspeed.
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Video Script

Airspeed Tape

The speed tape is located on the left side of the PFD and dep

present airspeed and related data to the pilot. It also provides

low-speed and highpeed awareness markings.

Placed in the vertical center of the tape is the indicated airspg
window, which displays the current airspeed to the nearest kr
mile per hour, or kilometer per hour; depending on your

configuration

Airspeed
Airspeed Tape

‘

[Caution Range

UNIVERSAL AVIONICS

All of the digits are white when airspeed data is valid.

The window's border and digits will change to yellow when tleedps within a caution range.

They will change to red when the speed exceeds the maximum operating limit or falls below the low

speed warning limit.

The digits will be removed if the data is invalid or if the current airspeed is below the configovadie |

limit of the airspeed tape.

The scale of the tape extends from ¢bafigurabldower limit up to 900 knots. The tape shows 60
knots either side of the current airspeed with tick marks at every 10 knots.

If the airspeed input data fails, the airsptgae window will be empty and overlaid with a red'

As a configuration optiorthe current true Mach value may be displayed at the bottom of the airspeed
t ape WA Mathth®configured threshold valu®therwise, this field is not displayed.

Selected Airspeed

Selected airspeed is displayed digitally in cyan text in a box
above the agpeed tape. The selected airspeed value can be
either an indicated airspeed or Mach.

When Mach i sM0s d@lse cathendu,nca matfe

When an indicated airspeed is set, the value is not preceded | |

any unit annunciator. This digital diggl is fulttime unless

Airspeed

Selected Airspeed

UNIVERSAL AVIONICS

specifically disabled by a controlling air data computer.

v al

The selected airspeed is an internally held target value for the InSight display system and is also
indicated by a cyan bug on the right side of the tape. If the speed taigaghin the current speed tape
range, it will be parked at the end of the tape as a half bug unless decluttered.

If the selected airspeed value comes from the aircraft flight control system instead of the ECDU or
Reference Select Panel, then it istduget airspeed to which the AFCS is coupled and will be colored

magenta.
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If configured,a speed trend vector extends from the airspeed window to the airspeed expected to be
reached in 10 seconds.

Fixed Airspeed Markings
The InSight display system uses three different types of Airspeed

markingson the airspeed tape to serve as aid for safe flight; | Fixed Airspeed Markings
bands, ticks, and speed bugs.

The Maximum Operating Limit is indicated by a red tick atV
above which is a solid red band.

UNIVERSAL AVIONIC

For additional high speed awareness, the PFD supports an
audible overspeedvarning whenever the aircraft exceedgV

The yellow Caution Range extends fromeg\o Vno.

The green band indicates the normal operating range, the top of whigh asd the bottom of which is
Vs1, both of which must be configured for the band to appea

The white band indicates the flap operating range, bounded on the tep &gdthe bottom by §4,
both of which must be configured for the band to appear.

The speed for best rate of climby Ur Vyse - depending on your configuration, is indicatedabyght
blue tick mark. Tick marks are static values set within the configuration module.

Vwmc, the minimum control speed with the critical engine inoperative, is indicated by a red tick mark.

Reference markings configured to be received from an extemaeswill be removed from the display
if the data is invalid.

The InSight display system also supports several different speed bugs. If you have purchased an
Advanced Performance Database, the bug values and colors are determined by data receiveed from th
FMS. If you are not equipped with an Advanced Performance Database, you can manually enter the
values on the ECDU.

The lowspeed band, represented as a black and white striped barber pole, appears when configured for
landing. Its maximum value issWvarn, Or by Vo (when s speed bug is active), or byrd (when \ker
speed bug is active). The lower limit is the bottom of the airspeed tape.

The black and white striped barber pole ispeed warning conditions will not be enabled until the
aircraft is airbone and the current airspeed has surpassed the top of this band. Once enabled, the low
speed warning band will remain active until the aircraft lands, once again disabling the band.
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Speed Bug Data Block

The speed bug data block is located in the leieftiside of the
PFD below the airspeed tape. It contains the label and value
the speed bug being set.

This data block is only active when a speed bug is being set;
otherwise it is not displayed except in the following special
circumstance.

Airspeed
Speed Bug Data Block
* Current A/S < configured minimum
* Vi Ve Vo Vigr
* Onthe ground
Vi, Vi Vo Vigr
« In flight
* Vien Vigr

* V,, Vi, V; not available
UNIVERSAL

Ifthecurrenai r speed is O the conf

display.

i gured mini mum,

If the aircraft is on the ground, the available bugs will be the same.

If the aircraft is airborne, the available bugs will be VREF, and VTGT. Other spgeday also be

available, but V1, VR, and V2 will not be when in flight.

V1,

Once the V1, VR, and V2 speeds are initially set, if you change one speed, the others may need to be

reset as well.

Speed Bugs Declutter

Speed bugs are also decluttered based osepbfdlight as
follows:

Current airspeed O the conf
declutters all bugs from the airspeed tape except V1, V2, VR,
and VTGT

V1, VR, and V2 will declutter and be set to OFF when the
current
pilot sets VREF to any valid value.

Airspeed
Speed Bugs Declutter
+ Speed bugs decluttered based on phase of flight as follows:

* Airspeed < airspeed tape min declutters all bugs exceptV, V,, V. and Vg,
* V,, Va andV, declutters when airspeed = {V, + 50 knots), or the pilot sets Vie:

+ All otherconfigured bugs will park the bug label

UNIVERSAL AVIONICS

a i2 #50 gnets),dr ifithe airraft(@iksépeed has exceeded ¥+50 knots and the

tape

All other configured bugs will park the bug label off the edge of the tape when they transition off scale.
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Airspeed Miscompare Annunciation
Additionally, indicated airspeed miscompares annunciated on Airspeed

the PFD. These miscompares do not mean that the airspeed Airspeed Miscompare Annunciation
is incorrect; only that it does not agree with secondary input d | -
This annunciator will flash when triggered and will continue to
flash until the pilot presses the alert calrieey, causing the
annunciator to become solid.

B~ A/s> LowerlLimit

v A/S differ > 10 kts for >
5sec

Removed if conditions
absentfor>1sec

UNIVERSAL

Airspeed comparator functions are only active itsffe data is
valid, the current airspeed is above the configured lower limit of the airspeed tape, and if the airspeeds
differ by more than 10 knots fgreater than 5 seconds.

A miscompare annunciator, whether flashing or solid, will only be removed when the miscompare
condition does not exist for more than 1 second.

Airspeed Failure Annunciation

In the event that all means of displaying valid airspeedast, Airspeed
all indices, numerics, bugs, and colored cues are removed an Airspeed Failure Annunciation
redo Al s placed over the Airg

See the modules on Reversionary Operations to learn how to|
deal with an Air Data Computer failure.

UNIVERSAL AVIONIC

52



Self-Assessment Questions

1. What does theysnbol in Figure 1 mean on the airspeed strip?

|

Figure 1
2. What are the indications that the InSight display system is not receiving valid Fast/Slow data?

3. What is an Airspeed Miscompare?

4. What are the indications of an airspeed failure?

5. What does the red band on thespeged tape indicate?

6. What does the yellow band on the airspeed tape indicate?
7. What does the green band on the airspeed tape indicate?
8. What does the white band on the airspeed tape indicate?

9. What does the black and white striped barber pole on the airspeehdicate?
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10 AIRSPEED FOR PART 25 AIRCRAFT

Lesson Overview

This module covers the Airspeed Tape including its symbolog Primary Flight Display
supported markings, and setting the selected airspeed. Other
airspeed indications such as miscompares, failures, and low ¢

airspee indications are presented. Alrsped

Learning Objectives

UNIVERSAL

1. Know how to read the airspeed tape.
2. Know how to set a selected airspeed.
3. Understand how to interpret airspeed color bands and markings.
4. Know the airspeed annunciators.
5. Know how to interpret the low airspegdlications.
Examples of Behavior
1. Given a PFD, identify current and future airspeed.
2. Given a PFD, identify appropriateshteps
3. Given a PFD, identify an airspeed miscompare.
4. Given a PFD, interpret the low speed indications.

5. Given an ECDU, set the Selectetgpeed.
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Video Script

Airspeed Tape
The speed tape is located on the left side of the PFD and dep Airspeed
present airspeed and related data to the pilot. It also provides  Airspeed Tape

low-speed and highpeed awareness markings.
Placed in the vertical center of the tap¢hie indicated airspeed
window, which displays the current airspeed to the nearest kr
mile per hour, or kilometer per hour; depending on your

configuration

UNIVERSAL AVIONICS

All of the digits are white when airspeed data is vdlite window's border and digits wdhange to
yellow when the speed is within a caution rangeey will change to red when the speed exceeds the
maximum operating limit or falls below the low speed warning limit.

The digits will be removed if the data is invalid or if the current airspekdlow the configurable lower
limit of the airspeed tape of 60 knots.

The scale of the tape extends from ltheer limit up to 900 knots. The tape shows 60 knots either side
of the current airspeed with tick marks at every 10 knots.

If the airsgeed input data fails, the airspeed tape window will be empty and overlaid with>)a"red "

As a configuration optiorthe current true Mach value may be displayed at the bottom of the airspeed
t ape haemnfiguted threshold valu®©therwisethis field is not displayed.

Selected Airspeed
Selected airspeed is displayed digitally in cyan text in a box Airspeed

above the airspeed tape. The selected airspeed value can be|  Selected Airspeed
either an indicated airspeed or Mach. ,

When Mach i sMos dlse catnerihr,to tiee naltiée

When an indicated airspeed is set, the value is not preceded | | A
any unit annunciator. This digital display is ftithe unless pvE
specifically disabled by a controlling air data computer.

The selected airspeed is an internally held targkie for the InSight display system and is also
indicated by a cyan bug on the right side of the tape. If the speed bug is not within the current speed tape
range, it will be parked at the end of the tape as a half bug unless decluttered.

If the seleatd airspeed value comes from the aircraft flight control system instead of the ECDU or
Reference Select Panel, then it is the target airspeed to which the AFCS is coupled and will be colored
magenta.

If configured,a speed trend vector extends from thepged window to the airspeed expected to be
reached in 10 seconds.
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Dynamic Airspeed Markings

The InSight display system uses three different types of Airspeed
markings on the airspeed tape to serve as aid for safe flight; | Dynamic Airspeed Markings
bands, ticks, and speed bugs.

The Maximum Operating Limit is indicated by a red and gray
band above # Vvo/Mwmo value, which isither a configured
fixed value, or a valueeceived from the Air Data Computer.

UNIVERSAL AVIONIC

For additional high speed awareness, the PFD supports an audibipegdrwarning whenever the
aircraft exceeds Mo/Mwo.

Vg, the maximum speadith landing gear extended, is indicated by a dark magenta tick mark. Tick
marks are static values set within the configuration module.

Vrey, the approach speed with flaps extended, is indicated by a white tick mark.

Reference markings configured to beawed from an external source will be removed from the display
if the data is invalid.

The white band indicates the full flap operating range, bounded on the tag.by V

The InSight display system also supports several different speed bugs. If yowiwnased an

Advanced Performance Database, the bug values and colors are determined by data received from the
FMS. If you are not equipped with an Advanced Performance Database, you can manually enter the
values on the ECDU.

In addition to the airspeed mkings, the InSight display system also exhibits an AOA indicator on the
right side of the airspeed tape. These Caution and Warning bars scroll up and down as the normalized
AOA changes to provide the crew situational awareness when flying in the losvespgsnment.

The AOA Caution band, depicted by a yellow and black dashed bar, ranges from the configured Stall
Warning/Stick Shaker value to the configured Stall/Stick Pusher Activation value.

The AOA Warning band, depicted by a red and black dashe&tieminded on the top by the
configured Stall/Stick Pusher Activation value and extends to the bottom of the tape.

Both the AOA Caution and Warning bands are dynamic and positioned such that the current airspeed
pointer also points to the current normatizAOA.

The airspeed window and digital value will match the current AOA band's color.

If the InSight display system detects an AOA failure, the AOA indicator will be removed from the
display.

The AOA indicator will also be decluttered when the aircrafthenground.
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Fast / Slow Indicator

If configured,the PFD will display a Fast/Slow indicator to Airspeed
provide additional low and higbpeed awareness in relation to | Fast / Slow Indicator
the reference speed. Turn on the indicator from PFD page 2. — <8 A0A+ 10 R

DECLUTTERED
. . . speed 2535RIRS o s
The Fast/Slow indicator is centereeltically at 0.6° AOA. T i
NOT pegged fast > % sec &
Speed <130KIAS {or invalid)

The upper diamond is marked with a white leReo indicate L
the limit of the fast side of the scale, and the lower diamond is
conversely marked with a white lettefor the slow side. The center of the large diamond is the on
speed value. No scale value is shown, and the full scale deflection depends on the source of the
Fast/Slow data.

>(0.6° AOA - 10 knots)
UNIVERSAL AVIOMNIC

The Fast/Slow deviation pointer moves up and down the scale relative to the deviation from the
reference AOA (which takes into account the flapsfiguration) such that the deviation pointer will

deflect to the fast side of the scale when the aircraft is below 0.6° AOA + 10 knots and will deflect to the
slow side when above 0.6° AGALO knots.

If the pointer remains pegged on the fast end o$tlade for more than ten seconds and the current
airspeed is > 135 knots, the entire Fast/Slow indicator will be decluttered from the display.

The Fast/Slow indicator will also be decluttered when the aircraft is on the ground.

Conversely, if the pointesinot pegged at the fast end of the scale for more than a half second, the
current airspeed is less than 130 knots, or the airspeed is invalid, then the indicator will enable
automatically. This enable/declutter behavior should remove the indicator cwgignormal flight
conditions but is intended to automatically enable it during approach when the stall warning computer
indicates that Fast/Slow is approaching arspeed condition or when below 130 knots, regardless of
the current Fast/Slow value.

If the Fast/Slow pointer is indicating one dot slow or slower, the Fast/Slow pointer, current airspeed
window and digital value will be displayed in yellow to indicate a caution condition.

If the InSight display system is not receiving valid Fast/Slow daita associated signal is invalid, the
deviation pointer and scale will be removed and a failure annunciator is placed on the attitude display
area. The indicator will automatically resume normal operation once valid data is restored.
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Speed Bug Data Block

The speed bug data block is located in the leefrside of the
PFD below the airspeed tape. It contains the label and value
the speed bug beirsgt.

This data block is only active when a speed bug is being set;
otherwise it is not displayed except in the following special
circumstance.

I f the
display.

current airspeed 1is

Airspeed
Speed Bug Data Block
* Current A/S < configured minimum
* Vi Ve Vo Vigr
* Onthe ground
Vi, Vi Vo Vigr
« In flight
* Vien Vigr

* V,, Vi, V; not available
UNIVERSAL

O the configured

If the aircraft is on the ground, the available bugs will be theesam

mi n

If the aircraft is airborne, the available bugs will be VREF, and VTGT. Other speed bugs may also be

available, but V1, VR, and V2 will not be when in flight.

Once the V1, VR, and V2 speeds are initially set, if you change one speed, the others may need to be

reset as well.

Speed Bugs Declutter

Speed bugs are also declutttbmsed on phase of flight as
follows:

Current airspeed O the conf
declutters all bugs from the airspeed tape except V1, V2, VR,
and VTGT

V1, VR, and V2will declutter and be set to OFF when the
current
pilot sets VREF to any valid value.

Airspeed
Speed Bugs Declutter
+ Speed bugs decluttered based on phase of flight as follows:

* Airspeed < airspeed tape min declutters all bugs exceptV, V,, V. and Vg,
* V,, Va andV, declutters when airspeed = {V, + 50 knots), or the pilot sets Vie:

+ All otherconfigured bugs will park the bug label

UNIVERSAL AVIONICS

a i2 #50 gnets),dr ifithe airraft(@iképeed has not exceedeb¥ knots and the

tape

All other configured bugs will park the bug label off the edge of the tape when they transition off scale.
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Airspeed Miscompare Annunciation
Additionally, indicated airspeed miscompares annunciated on Airspeed

the PFD. These miscompares do not mean that the airspeed Airspeed Miscompare Annunciation
is incorrect; only that it does not agree with secondary input d | -
This annunciator will flash when triggered and will continue to
flash until the pilot presses the alert calrieey, causing the
annunciator to become solid.

B~ A/s> LowerlLimit

v A/S differ > 10 kts for >
5sec

Removed if conditions
absentfor>1sec

UNIVERSAL

Airspeed comparator functions are only active itsffe data is
valid, the current airspeed is above the configured lower limit of the airspeed tape, and if the airspeeds
differ by more than 10 knots fgreater than 5 seconds.

A miscompare annunciator, whether flashing or solid, will only be removed when the miscompare
condition does not exist for more than 1 second.

Airspeed Failure Annunciation

In the event that all means of displaying valid airspeedast, Airspeed
all indices, numerics, bugs, and colored cues are removed an Airspeed Failure Annunciation
redo Al s placed over the Airg

See the modules on Reversionary Operations to learn how to|
deal with an Air Data Computer failure.

UNIVERSAL AVIONIC
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Self-Assessment Questions

10.What does theysnbol in Figure 1 mean on the airspeed strip?

|

Figure 1
11.What are the indications that the InSight display system is not receiving valid Fast/Slow data?

12.What is an Airspeed Miscompare?

13.What are the indications of an airspeed failure?

14.What does the red band on thespged tape indicate?
15.What does the yellow band on the airspeed tape indicate?
16.What does the green band on the airspeed tape indicate?
17.What does the white band on the airspeed tape indicate?

18.What does the black and white striped barber pole on the airsgpeeshdicate?
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12 VERTICAL SPEED INDICATOR

Lesson Overview
This module covers vertical speed indicator (VSI).
Learning Objectives

1. Know the symbology of the Vertical Speed Indicator.
Examples of Behavior

1. Know how to interpret the Vertical Speed Indicator.

Primary Flight Display

Vertical Speed Indicator

UNIVERSAL
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Video Script

Vertical Speed Indicator

The VSl is located in the bottenght corner of the PFD's main Vertical Speed Indicator
display. A needle points to the current vertical speed. Tick mg
are every 500 feet with a label every 1,000.

The scale ranges frors,000 to +6,000€et per minute. Note

that the entire VSI scale is not visible at one time in normal
operation. It is a morphing arc that shows the data relevant tq §
pilot for a given flight condition.

UNIVERSAL

There is also a digital readout of the actual vertical speed waililredescents using a negative sign.

If the vertical speed exceeds +6,000 feet per minute, the needle will park at the edge of the scale on the €
indices, but the digital display will continue to show the actual vertical speed up to £9,900 feet per
minute.

As a configuration option, a selected vertical speed bug may be activated and set along the inside edge
of the scale using either the ECDU control knob or the alphanumeric keyboard. When selected, it
appears as a cyan pointing chevron at the selectédalespeed with the digital value above or below

the current vertical speed.

In installations in which the InSight display system controls the selected vertical speed, the digital value
may be changed in steps of fifty feet and contains either an umpwvoratoow as a visual cue for

selecting the vertical speed value. Setting this cyan bug is unavailable if there is any active vertical
mode.

The VSl is also used for fifo commands in the event of a TCAS traffic or resolution advisory

condition. If a resaltion advisory alert occurs, the VSI will display a full scale-nwrphing arc with a

bl ack background and increase in size to I mmedi
the bottom of the Altitude Tape.

The TCASnho-fly segment is depted as a red arc along the outside of the VSI scale in the direction of
the traffic target. The TCA8y-to segment is depicted as a green arc.

Once the conflict is clear, the VSI resumes its normal shape and behavior.

In the event that all means of pliaying valid vertical speed are lost, all indices, numebags,and
colored cues ar X0 riesmopvleadc eadn do vae rr etdh e V S|
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Self-Assessment Questions

1. According Figure 1, what is the current vertical speed?

2. According to Figure 2, what is the TCABA "fly to" zone?

3. What are the indications of lost or invalid vertical speed?

Figure 1 Figure 2

63



13 DEVIATION INDICATORS

Lesson Overview

This module explains the Vertical and Lateral deviatior Primary Flight Display
indicators. Both indicators use similar symbology and colors
indicate soure of navigation (long range vs. short range) and ¢
flight director status. InSight offers two different scales for
lateral navigation; the traditional standard scale and a new

ANP/RNP scale.

Deviation Indicators

UNIVERSAL

Learning Objectives
1. Know how to read the Vertical Deviation scale.
2. Know how to read the standard Lateral Deviation scale.
3. Know how to read the ANP/RNP Lateral Deviation scale.
Examples of Behavior
1. Given a PFD, identify current deviation, navigation source, source side, and flight director status.
2. Given a PFD, identify ta symbology that indicates loss of vertical deviation data.
3. Given a PFD, identify the symbology that indicates loss of valid data.
4. Given a PFD, identify lateral deviation.

5. Given a PFD, identify deviation failure indications.
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Video Script

Vertical Deviation Indicator

The Vertical Deviation Scale is displayed on the right side of t Vertical Deviation Indicator
PFD.
==

The scale of the dots and shape of the pointer depend upon v g ins ppronch,
source is being used for vertical deviation. Short range Gs
navigation sources, such as an ILS, are depictedtbangular I

R S
shaped pointer. Long range navigation sources, such as an H

saressa et el +
are depicted by a stahaped pointer.

Glideslo
Sourcei:

ailure F,
s off-side q +

UNIVERSAL

If the FMS is the data source and it computes the VNAVdtdlle deviation value, it will be displayed
here in feet.

When a valid orsidedata source for vertical deviation is selected and the Flight Director is either not
active, or is armed but has not yet captured the source, the pointer is cyan.

Once the Flight Director captures the source, the pointer changes to magenta.
In all casesif the vertical deviation is coming from an efide source, the pointer is white.

If the deviation pointer reaches full scale, it will be parked at the end of the scale. The deviation pointer
will remain in full view at all times.

If the deviation was beg driven from an FMS and valid scale or deviation data is lost, the scale and
pointer will be removed from the display.

If valid scale or deviation data is lost and the PFD detects that the aircraft is in approach mode, the
pointer and scale valueareme ved and a yell ow AVNVo failure fI
reference mark.

Scale value is not sent by short range navigation sources, so none will be displayed. However, if invalid
deviation data is received in this case, the pointer and\slale are removed and a yellow glideslope
failure flag will be placed over the zero reference mark.

The scale and pointer will also be removed if the aircraft is flying a Back Course approach.

A secondary glideslope pointer will be displayed on the cedrteviation scale whenever the secondary
navigation source is supplying valid glideslope data. This second pointer will not display VNAV, only
glideslope.

This pointer will occupy the same scale space as a pointer driven by the primary navigatian source
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Lateral Deviation Indicator

There are two types of lateral deviation indicators, a standard
lateral deviation scale and a lateral ANP/RNP indicator. We W
begin with the standard scale.

Lateral Deviation Indicator

UNIVERSAL

Standard Scale

The standard lateral deviation scale is defiete two white dots
on each side of a white centerline. A deviation pointer moves
the left and right of center to show the lateral deviation value.
The white line in the center represents zero deviation.

The shape and color of the pointer depends osdhece being
used for lateral deviation and follows the same logic as the

Lateral Deviation Indicator

Standard Scale
| sn en |
et | A&

uteraww&uesilvl;adout

Range: 0-5.0nm
N&ouecsisiothidethe sglXe is

UNIVERSAL /| N

vertical deviation indicator. Long range navigation sources afc

depicted by a stashaped pointer. Short range navigation sources use a triasbalaed pointer.

As with any typial lateral deviation indicator-@ot deflection equals the required navigation
performance for the current phase of flight andiol deviation is half of that.

If the source is a VOR, the triangle points up if flying TO the station or down if flying FR@M

station. Also for a VOR source, each dot represents 5° deviation from centerline, where 100% deviation

eguates to a fulscale, 2 dot deflection.

The deviation scale also depicts a lateral deviatiorsttdle sensitivity readout located just abowee th

far right dot. This feature is not available when the source is VOR.

If the deviation source fails, the pointer and scale value are removed and a yellow NAYV failure flag will

be placed over the center.
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ANP/RNP

An ANP/RNP scale will be displayed wheniflg an RNP Lateral Deviation Indicator
segment or procedure. In order for this to be available, the FN ANP/RNP Scale

must be the active navigation source and be providing deviati | | e navigaton source
data to the PFD.

* provide the deviation data

A composite symbol representing the deviation pointer and A
depicted as a growing and shrinkioand, is displayed with a
size relative to the RNP value.

- . ™ . «1.0
R | ——
UNIVERSAL AVIONIC

The deviation pointer and ANP band move left or right with the lateral deviation. The scaling is the
same as before with the ftdtale value displayed to the far right. You could think of thedwtoscale
as your Required Navigation Performance.

The width of the bar, as measured from its center, is your actual navigation performance. See how the
width of the ANP bar goes out to 1 dot on each side. This means that your ANP is one half of your RNP.

This is easy to see when you are on centerline, but when you are off centerline, one might get confused.
Remember, it is the width of the bar, not its location.

What if our ANP was even greater? The bar is equidistant on both sides, so we can measure it fr
either one.

When our ANP grows to equal or exceed our RNP, then the bar turns yellow if the flight director is
coupled in any mode other than heading. Regardless of FMS coupling, whenever the FMS detects the
ANP exceeds the RNP, the FMS will push a ragedo alert the crew.

The bar is intended to give the pilot a quick visual perspective of the ANP as it relates to RNP. The
values for both RNP and ANP are displayed on FMS NAV page 1.

If invalid ANP/RNP data and invalid lateral deviation are being reckithe ANP and deviation pointer
will be removed and a red X placed over the indicator.
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Self-Assessment Questions

1’

The shape of the vertical and lateral deviation pointers are dependent upon what source is being useo
for deviation. Short range navigatioousces such as an ILS are depicted by a -shaped
pointer. Long range navigation sources such as an FMS are depicted by a _-shaped pointer.

. What do the cyan, magenta, and white colors mean for the deviation pointers?

. What are the indicationfat vertical deviation data is lost?

If the source for lateral deviation is a VOR, each dot represents deviation from centerline.

. What are the indications that the deviation source has failed?

An ANP/RNP scale may be displayed when FMS operatiocatels a Required Navigation
Performance segment or procedure is being flown and is represented by a composite symbol
consisting of a vertical pointer and horizontal band. How is this symbol interpreted?
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14 DATA BLOCKS

Lesson Overview

This module covers at information is contained in the Primary Flight Display
Navigation Data blocks and the Bearing Data blocks, as well
how to select primary and secondary navigation sources. Data Block

ata Blocks

Learning Objectives

UNIVERSAL

1. Know the symbology and colors associated with the data
blocks.

2. Know how to change navigation or bearing source.

Examples of Behavior

1. Given a Navigation Data Block, identify the navigation source, waypoint identifier, distance to
waypoint, ANP, desired track, and crassck.

2. Given a Navigation Data Block, identify whether a courgeagnetic or true.

3. Given an ECDU, identify the pages and LSKs required to change a navigation or bearing source.
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Video Script

Nav Data Block
The primary navigation source data block is located in the Data Blocks
bottomleft corner of the PFD main display. The dat#his _ Navigation Data Blocks

block is magenta when coupled to the flight director. Otherwis
it will be displayed in cyan.

© = Magnetic
°T=True

There is a secondary data block located in the lawét corner
of the PFD main display. The color of this information is alway §
lavender and does notaiige based on source side. In additior;
all associated data such as course pointers will also be lavender.

UNIVERSAL AVION

The first row indicates the navigation source identifier by name, such as FMS. If more than one source is
available, its number is shown after thenga Single sources are not shown with a source number and
are never considered to be-gitle.

When the selected navigation sloulice di s padmyEMStic
A representation of the course pointer is displayed téatheght.

When the primary navigation source is an LRN, the second row is the first seven characters of the next
waypoint identifier.

If the FMS is flying a vector heading instead of flying to a waypoint, then the word VECTOR will be
shown.

The third rowindicates distance in nautical miles to the next waypoint on the flight plan. If the current
leg is a vector, then a constant distance of 20 nautical miles will be shown until exiting the vector leg.

The fourth row indicates the ANP value if provided bg t. RN.

If an ANP is not provided by the LRN, then the fourth row indicates the desired traakan in
magnetic o T when in true.

The fifth row indicates the croggack in nautical miles.
To change the source, press the NAV/BRG function key.

Page Iof 2 displays the active primary and secondary navigation sources in the same format as they
appear on the PFD.

Pressing the top Line Select Key next to either source data block will enable a cyan box around the
source data, indicating that a source salaaccan be made.

Notice the toggle symbol. Successive presses of the top Line Select Key will scroll though the available
sources.
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If you use the ECDU control knob after activating either Line Select Key, then the outer knob will move
the selection boxdiween primary and secondary and back and the inner knob will cycle through the
available navigation sources.

The cyan box will be removed when the new source is selected and has not changed for five seconds or
if five seconds elapses with no selectiordma

In the case of an SRN source, the second row indicates the station frequency and the third row the
station identifier.

If the active source is a navaid, Line Select Keys will appear for setting the frequency and selected
course without having to go ®TUNE page.

Selecting the second Line Select Key will enable you to set the desired frequency. The outer knob sets
the integer and the inner knob sets the decimal.

Pressing the SEL key or the frequency Line Select Key will set the new frequencyasiadtupdate
the station identifier if it is defined. If the SEL key or the frequency Line Select Key are not pressed
within ten seconds of entering a value, then that value will not be accepted.

The fourth row indicates the selected course.
The fifth rowindicates the DME to the identified station.
A whHa ewidl | be displayed if the DME is in hold

Selecting the third Line Select Key will enable the pilot to enter the desired course using either the
keyboard or the control knob. You must eithexgs the SEL key or the Line Select Key within five
seconds to activate the value.

Pressing and holding the SEL key will set the course direct to the tuned station.

Additionally, frequency and course values may be entered using the alphanumeric kéyboweachber
to press the ENTER key to activate the entered value.

When the secondary navigation source is selected by the pilot, data is displayed in the exact same format
as the data block on the PFD. The full navigation source details will be displayedh&hselection box

is active, but will declutter on the PFD when the selection box times out after five seconds or if the same
navigation source is selected.

Invalid data in the primary navigation block will be replaced by dashes, except as followsSRNan
source:

0 Yellow dashes in place of digits and text if radio feedback is invalid or stale; meaning it is more than
two seconds old.

0 Yellow digits and text if radio feedback is not stale, but does not match the commanded frequency.

0 If lateral deviatiorfrom the primary navigation source is invalid, the source identifier will change to
yellow and deviation information for the primary course is removed from the display.
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Pressing the Source Transfer key will swap the currently selected primary and sgsondzes. All
data associated with the new source priority, such as colors, pointer shapes, and behavior of the heading
bugs will also switch automatically.

You also have the ability to remove the secondary Nav Data Block if desired.

Bearing Data Blocks

Going to the second page of the NAV Bearing function will Data Blocks
enable you to choose the primary and secondary bearing sou Bearing Data Blocks
Both primary and secondary Bearing Data Blocks can be ' [ —
deselected, which is the current state shown.

Pressing the indicated Line Sel&ay next to either source data|
block will cause a cyan box to surround it, indicating that a
source selection can be made.

Decluttered View
UNIVERSAL

Turning the outer knob will move the selection box between primary and secondary and back.

Turning the inner knob, or successivesgses of the top Line Select Key, will scroll though the available
sources. Selection is dynamic; so once you dial in the desired source, it is selected.

Frequencies for short range bearing sources may also be tuned here using the ECDU control knob or a
connected alphanumeric keyboard, just as described previously.

The primary Bearing Data Block is located on the PFD here.

The format is the same for both the ECDU and the PFD and is similar to the NAV Data Block, though
crosstrack and course informatioa not included in the bearing blocks.

This is the format for a Short Range Navigation source and this is the primary bearing pointer.
If the DME is in hold mode, then the format will ook like this.

If the SRN source is an ADF in antenna mode with theé Besguency Oscillation mode off, the format
will look like this.

With Beat Frequency Oscillation mode on and the data block is minimized, there is space for only one
annunciation, so if ANT and BFO are both true, only ANT will be displayed. If eithee nscgElected,
digital bearing data and the bearing pointer will also be removed.

The color of the primary bearing source data block matches the color of its associated pointer. Invalid
bearing source indications follow the same convention describedvigiatian sources. Additionally,
all pointers associated with an invalid source will be removed.

This is the format for a Long Range Navigation source.

The secondary Bearing Data Block is located just to the left of the secondary Nav Data Block. Its
behavio and format are the same as the primary Bearing Data Block.
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Self-Assessment Questions

1. According to Figure 1, label each of the data blocks.

2. What data is contained in each row of the Navigation Data Blocks?

3. Using the ECDU page map, change the secondanniesource to ADF.

Figure 1
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15 PFD NAVIGATION DISPLAY

Lesson Overview

This module covers the Horizontal Situation Indicator Primary Flight Display
including the compass rose, heading information, course and
deviation pointers, and the wind vector.

PFD Nav Display

Learning Objectives

UNIVERSAL

1. Know how to switt between the 360° and the arc
compass roses.

2. Know when a heading is magnetic, true, or directional gyro.
3. Know the symbology of the PFD Navigation Display.

4. Identify the two different types of heading bugs, when they are used, and what their colors mean.
Examples of Behavior

1. Given an ECDU, identify which pages and LSKs change the compass rose configuration.

2. Given a PFD, identify the current heading, set heading, and FMS commanded heading.

3. Given a PFD, identify the primary navigation source and the currgrattide.

4. Given a PFD, identify which symbols are associated with which data block.
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Video Script

Overview

The purpose of the PFD's Navigation Display is to provide all
normal features and symbology as a traditional HSI. The
fundamental difference wittine InSight display is its alignment
with a threedimensional view of the terrain.

This is the display on the standard blue/brown background.

Let's look at each part.

PFD Nav Display

Overview

UNIVERSAL AVIONICS

The Compass Rose

The compass is a white 360° compass rose oriented in the
i h e a-d pdirertion. The compass rotates about its center

such that the current heading is always at the top showing the |

forward direction.

A selectable arc compass format is also available. It presents

only the forward half of the compass and is moved downward §

the PFD.

PFD Nav Display

The Compass Rose

UNIVERSAL AVIONICS

For the remainder of this lesson, we will stay with the 360° compass rose.

Aircraft Symbol

A white aircraft symbol is fixed in the center of the compass

rose. The nose of the aircraft symbol always points to the cur|

heading.

PFD Nav Display

Aircraft Symbol

UNIVERSAL AVIONIC
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Current Heading Window
The current aircraft heading is digitally displayed at the top of PFD Nav Display
the compass rose. Current Heading Window

North is indicated as 360° rather than 0°.

| f True Headi ngToi § ss dli s@tl ed
digits.

UNIVERSAL

If all sources of valid heading are lost, therent heading window will display HDG in yellow text to
indicate invalid heading and the numerals on the compass rose will be removed.

If all sources of valid heading are lost while in directional gyro mode, the current heading will still be
flagged as inalid, but the numerals on the compass rose will remain to allow for compass slewing and a
yellow DG MODE annunciator will be displayed.

Heading Bugs
With an FMS, you can press the heading option from either PFD Nav Display

NAV page 1 or 2 and then enter the desired imggidto the Heading Bugs
COMMAND HEADING window. As long as the FMS is flying | | =
the commanded heading, it will display HEADING SELECT a
the mode indication on the FMS and FMS HDG in the Flight
Guidance Lateral Mode Block of your PFD. Recall from your
FMS training thasince the FMS is commanding the heading,
your AFCS will need to be in NAV mode.

UNIVERSAL

FMS COMMAND HEADING has its own heading bug displayed on the outer edge of the compass rose
with three legs pointing downward, giving it the nickname "the staple”. It isppagent when the FMS
is in HEADING SELECT mode.

The color of the staple depends on whether or not the flight director is following the staple. That means
that the FMS must be the primary source of navigatimmhthe flight director must be in NAV mode. If

both of these conditions are met when the FMS is in heading select mode, then the flight director is
following the FMS COMMAND HEADING, so the staple will be magenta. If either condition is not

met, then the flight director is not following the FMS heagdw®o the staple will be cyan.

Of course, if the FMS is not in heading select mode, then the staple will not even be present.

This is the other bugthe selected heading bug. It too is displayed on the outer edge of the compass
rose, but is shorter thahe staple.

There are three methods to setting your heading. The first is by dialing it in with the reference select
panel. You can also go to PFD page 1 and press the heading option. This will enable you to set the
desired heading using either the ECDUtoolrknob or the alphanumeric keyboard.

To the left of the current heading window on the PFD is the digital value of the selected heading. This
value is the same color as the bug and ranges from 001 to 360°. The value will be displayed while the
heading lng is being set and will declutter five seconds after the value stops changing.
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Pressing and holding the SEL key when HEADING is the active control will synchronize the heading
bug and digital value to the current aircraft heading.

The select heading bugjalways present, but again, its color depends on the flight director mode. If it is
in heading mode, the bug will be magenta; otherwise, it will be cyan.

Some aircraft are configured to support what is called interactive he&diman interactive headinis

enabled, your FMS COMMAND HEADING and the heading from your heading knob become synced,
resulting in both heading bugs being overlaid. Because we set the flight director to heading mode, this is
what you will see.

However, if we were to switch toAV mode while in FMS COMMAND HEADING, the staple will
become magenta and the select heading bug cyan. This is because the flight director is now following
the FMS heading.

If the flight director were in neither NAV nor HEADING modes, both bugs would ba.cy

For more information on FMS command heading and interactive heading, seditieefEMS
familiarization modules.

Course Pointer and CDI

The PFD's navigation display may also show a selected cours PFD Nav Display
that is dialed in by the pilot. For LRN sources, te®dle _ Course Pointer and CDI
represents the desired track.

The middle section of the pointer is movable to depict left or
right course deviation across an associated scale of white dot
perpendicular to the deviation bar.

UNIVERSAL

The center dot signifies zero deviation. The deviasicade is fixed and rotates with the course pointer
and deviation bar.

Approximately one third of the length back from the head of the primary course pointer is another
triangle of the same color. This is the TO/FROM pointer and indicates that the asrfafty toward
or away from the navigation source when it points toward or away from the head of the course needle.

The secondary course is depicted by a pointer with a double dashed line. The center portion is still
movable according to its own scaledathe TO/FROM pointer functions the same as the primary.

Both primary and secondary course pointers, deviation bars, and TO/FROM pointers will match the
colors of their associated navigation source data blocks.

77



Bearing Pointers
The PFD's navigation difgy may also show bearing pointers o PFD Nav Display
the compass rose. Two may be displayed simultaneously, Bearing Pointers

depicting one each of a primary and secondary bearing sourd |

Additionally, the shapes and colors for primary and secondary
bearing pointers differ as shown.

UNIVERSAL

Wind Vector
Notice here on NAV page 1 we have winds of 102° true at 24 PFD Nav Display
knots. If we go to PFD page 2, we have the option of seeing ¢ Wind Vector

wind information displayed on the PFD in either a resultant
vector format or in an X/Y component format.

In vector formatthe wind is shown as an arrow with its directig
relative to the aircraft nose. Below the arrow is the wind speet |
knots. In this depiction, the arrow does not change size; only
direction.

UNIVERSAL

In XY format, the lateral and longitudinal wind componentsdisplayed as arrows that change size
relative to their magnitude with the actual wind speed displayed in knots.

If wind data is not available, this symbol will not be displayed. If the wind data is valid and equal to O
knots, no indicator will be displagen the wind box.

78



Self-Assessment Questions

1. What does the symbol in Figure 1 mean?

2. ldentify each of the pointers in Figure 2.

3. Using the ECDU map, how do you display the winds on the PFD in component format?

Figure 1 Figure 2
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16 MANUAL NAV SOURCE TRANSFER

Lesson Overview

Expanded ILS

This lesson covers how to transfer navigation from your FMS
Approach Procedures

radios, such as when transitioning to flying an ILS approach. | /|
This process, known as Navigation Source Transfer, can be ¢
either manually or automaticdepending on your aircraft's
autopibt and flight director. This lesson covers the manual
method.

Manual Navigation
Source Transfer

UNIVERSAL

Learning Objectives
1. Understand the purpose of Navigation Source Transfer.
2. Know how to transfer navigation sources for an approach.
Examples of Behavior

1. Be able to transfer navigation to the egpiate source when required.
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Video Script

Manual Transfer

Your Universal FMS is a very capable system. There are tim Manual Navigation Source Transfer
however when you will need the aircraft's flight control systen
to use a navigation source other than the FMS, such as when
flying anILS approach. But even though the FMS does not
process ILS signals, it can still be very helpful.

Take for example this ILS approach into Missoula, Montana. | =
The transition includes an arc procedure and the missed apptoccr
includes a holding patternoth of which the FMS can easily perform, so you will want to have the
approach loaded into your flight plan. However, to fly the actual approach, you will need to transition
from FMS to the ILS. If you need to go missed approach, you will need to trarsok to the FMS.

How do you switch your navigation source from FMS to ILS and back in as seamless a manner as
possible? The answer is Navigation Source Transfer.

UNIVERSAL AVIONICS

First, we need to tune the ILS, so press the NAV/BRG key. Set the secondary nav soa 6B th
Press Line Select Key 2 Right to tune the localizer frequency to 109.3. Finally, press Line Select Key 3
Right to set the approach course of 113°. Let's return to the NAV page.

After turning inbound to the final course, press the Nav Bearinghext, press Line Select Key 5 Left

- Source Transfer. Notice how our localizer frequency is now the primary nav source and the FMS is
secondary. Also, notice how our flight director is in VHF NAV. Next, we select approach on the flight
director to armti Once the flight director captures the localizer, it will go active. You are now flying
the approach based on the ILS signals through the flight directdthe FMS.

What if you were flying radar vectors rather than the approach transition? o ysvould use one
of two methods: set the flight director to NAV and enter the assigned heading into the FMS Command
Heading field on Nav page 1 or set the flight director to heading and dial in the assigned vector.

With the first method, be sure togss the Intercept Line Select Key. After the FMS turns to intercept,
then press the Source Transfer Line Select Key and then change the flight director to approach mode.

With the second method, the FMS is no longer navigating the aircraft, so you canetsethe Source
Transfer Line Select Key once commencing vectors. When appropriate, change your flight director to
approach mode. When the flight director intercepts the course, it will activate.

For all three examples, executing a missed approactitheseame procedure.

From Nav page 1, press Line Select Key 3 Rigilitssed Approach to have the FMS provide guidance
for the missed approach procedure.

Press the Source Transfer Line Select Key to make the FMS the primary navigation source.
Place he flight director into NAV mode so that it will follow the FMS's guidance to JEPSN for holding.

Missed Approach, Source Transfer, NAV mode.
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Self-Assessment Questions

1. List the steps to execute a source transfer when flying an approach.

2. List the steps to ecute a source transfer when flying a missed approach.

3. What is the function of the Source Transfer Line Select Key?
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17 AUTO NAV SOURCE TRANSFER

Lesson Overview

Expanded ILS

This lesson covers how to transfer navigation from your FMS
Approach Procedures

radios, such as when transitingito flying an ILS approach. -\
This process, known as Navigation Source Transfer, can be ¢
either manually or automaticdepending on your aircraft's
autopilot and flight director. This lesson covers the manual
method.

Manual Navigation
. Source Transfer

UNIVERSAL

Learning Objectives

1. Understandhe purpose of Navigation Source Transfer.

2. Know how to transfer navigation sources for an approach.
Examples of Behavior

1. Be able to transfer navigation to the appropriate source when required.
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Video Script

Automatic Transfer

Although manual Navigation Source Transfer is relatively All Approach Nav-To-Nav
simple, automatic transfer is even more so. Automatic

* Must have...

All armed, active, primary, secondary, and-sifiecolor
encoding is still consistent with normal operation when in-Na
to-Nav mode.

* Two types:
* ILS Nav-to-Nav
« All Nav-to-Nav

* Color encoding same as normal ops

The pilot has selectdeMS as the primary navigation source, the FM ¢ . e
is not approach active, atite flight director mode is set to NAV.

The pilot selects an ILS approach dades the navigation radio oretkFMS. The FMS will select and prioritize
the sources and signal the PFD, which will enableniwegation radio as the secondary navigation source with
the selected course automatically set to that provided from the FMS.

The PFD secondary navigatiorusce block will display the selected navigation source as FLOC instead of the
normal LOC because it is being controlled by the FMS.

In this modethe pilot may not change the secondary navigation source or its selected course. (Of course, the pilot
canchange the primary navigation source on the PFD at any time, in which case, the PFD will automatically
disable the secondary navigation source if it was previously enabled as Hll@GGpurce Transfer ECDU

function is also disabled (as indicated by giney text) whenever the PFD is in this automatic NisS\NAV

mode.

When the pilot activates the approach manually, the FMS will transition into FMS heading mode.

The flight director will arm the localizer and the PFD will sheMS LOC as the armedtéxal flight director
mode.

When the flight directocaptures the localizer, the PFD will indicate FLOCL1 as the primary navigation source and
automatically switch FMS1 to the secondary navigation source. For all practical purposes, LOCL1 is now the
primary navigation source.

Please note that manually selecting LOC1 as the primary navigation source would take the PFD otd-of Nav
Nav mode.

The station identifier and DME are both displayed, provided the DME is valid and available.

If you attempt tachange the primary navigation source, the PFD will list LOC1 and FLOC1 (not LOC1 and
FMS1) as selectable navigation sources in the navigation source menu.

With FLOCL1 as the primary navigation source, the lateral and vertical deviation scales and jotlimtetise
appearance and rules for a normal SRN display, with the data sourced directly from the NAV1 radio.

At this point, the PFD will show FMS LOC as the active lateral mode instead of LOC. Vertical modes will follow
the same logic. If the flight diréar input to the PFD indicates that glideslope is armed or captured, the PFD will
show FGS as the vertical mode instead of GS.

If, at any time after the conditions required to starti¢aMav modethe pilot selects missed approach or cancels
the approeh on the FMSthe PFD will return to normal navigation source processing (automatically disabling the
secondary navigation source, if any) and indicate FMS, FMS heading, etc. as the active lateral flight director
mode, assuming the FMS is still the paiyp navigation source.

The crew could also have sequenced this example with FMS2 and aM2ot with FMS3. The FMS selected
automatically determines which navigation radio is used.
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Self-Assessment Questions

4, List the steps to execute a source transfer when flying an approach.

5. List the steps to execute a source transfer when flying a missed approach.

6. What is the function of the Source TréersLine Select Key?
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18 CAT Il OPERATIONS

Lesson Overview

Expanded ILS

This module covers the visual annunciators used when devia
Approach Procedures

from limits for CAT Il approaches. The lesson covers lateral,
vertical, and speed deviations.
CAT Il Operations

Learning Objectives

UNIVERSAL

1. Know the CAT Il devation limits.
2. Know the annunciators for deviating from CAT Il approach limits.

Examples of Behavior

1. Given visual annunciators for CAT Il approaches, be able to state the corrective action required
when deviating.
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Video Script

Excessive Localizer Deviation

The InSight display system will automatically display CAT Il CAT Il Operation
excessive deviation annunciators when appropriate. : Excessive Localizer Deviation

* Enabledif...
+ Primary nav source is ILS
+ The localizer is captured
+ On-side instruments not in BC mode
+ Neither side is in Go Around mode

« The CAT Il limits: +'/;dot deviation

* Annunciators will also be displayed if...
« Off-side PFD detects excessive deviation
* Off-side data is valid
* On-side PFD is receiving ILS Localizer data
UNIVERSAL

This function and its miscompare annunciations are enabled
the primary navigation source is ILS with the localizer capture
the onside irstruments are not in Back Course, and neither
sidebdbs instruments are in G

The CAT Il limits for localizer deviation are +1/3 dot.

Visual cues are provided in the attitude display area during CAT Il approaches to annunciate excessive
ILS Localzer deviation.

During excessive lateral deviation, a red pointer will be displayed to point which direction the pilot
needs to correct to stay within CAT Il limits.

These annunciators will also be displayed if thesade PFD detects excessive deviatioff-side data is
valid, and the oiside PFD is receiving ILS Localizer data.

Excessive Glideslope Deviation

Excessive Glideslope Deviation and its miscompare CAT Il Operation

annunciations follow the same rules as for Excessive Localize ExcessiveGl;:idesflope Deviation
. . o * Enabledif...

DeV|at|0n + Primary nav source isILS

+ The localizer is captured
* On-side instruments not in BC mode
*+ Neither side is in Go Around mode

+ The CAT Il limits: +1 dot deviation

» Annunciators will also be displayedif...

CQuerd@ORN « Off-side PFD detects excessive deviation

* Off-side data is valid

* On-side PFD is receiving ILS Localizer data
UNIVERSAL

The CAT Il limits forglideslope deviation are defined as +1 do
deviation.

Again, visual cues are provided on the attitude display area t
annunciate excessive ILS Glideslope deviation to the pilot. FMS directed glide slope is also a valid
source for this information.

If the PFD calculates that aircraft is exhibiting excessive vertical deviation, a red pointer will point
which direction the pilot needs to correct to stay within CAT Il limits.

Again, these annunciators will also be displayed if thesiofé PFD detects excéss deviation, offside
data is valid, and the eside PFD is receiving ILS Localizer and Glideslope data.
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Excessive IAS Deviation

Excessive indicated airspeed deviation is enabled when the g
side indicated airspeed is valid, all the tuning and validity

conditions for localizer and glideslope comparison are true, al |

the aircraft's orside radio altitude is between 15 and 1,000
AGL. Also, the onrside instruments cannot be in Back Course
mode and neither sidebds ins

CAT Il Operation

Excessive IAS Deviation

B+ Excessive IAS deviation is enabled if ...

* PFD has an on-side valid source of IAS

« Tuning/validity Loc & GS comparison true
* On-side RA source indicates 15-1000° AGL
« On-side instruments notin BC mode

* Neither side is in Go Around mode

+ The CAT Il limits are exceeded if

« 1AS > 10 knots above Vi
+ IAS < 5 knots below Vg

UNIVERSAL AVIOMNICS

The CAT Il limits are exceeded if the indicated airspeed is
greater than 10 knots above or 5 knots belgarV

Thi s deviation i s
t han

Airspeed Tape.

exces \

si ve annunci ated by
+100 -Dro0 And rd she topwakmitiom ofrthe turrent airspeed window within the

The arrow points in the direction of airspeed correction needed. In this example, the pilot needs to

increase the airspeed.

When the airspeed comes to within the +16dknot limit, the arrow is removed.
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Self-Assessment Questions

1. What are the CAT Il excessive deviation limits?

2. You see the indications shown in Figure 1 on your airspeed indicator. What does it mean?

Figure 1
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19 INTRODUCTION TO THE MFD

Lesson Overview

This module introdues the MultiFunction Display and covers Multi-function Display

the System Status pages and the MFD Status Bar.

Introduction

Learning Objectives

UNIVERSAL

1. Know what to do when the MFD is first powered on.

2. Know how to access the System Status pages.

3. Know what information is included in the MFD StatusrB

Examples of Behavior
1. Given an MFD and ECDU, execute the first required steps after pmwer
2. Given an MFD, identify database that are out of date.

3. Given MFD Status Bar, identify various indications, such as the TAS, UTC, and Comm1
frequency.
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Video Script

On-Side and Off-Side

Let's move over to the Multtunction Display.

For color and placement of @ide and offside information, the
MFD considers systems on the cockpit side on which it is
installed to be oside systems.

If the MFD is installed aa center display, it considers systems

MFD
On-Side and Off-Side

* For 2 MFDs installed

* Cockpit side considered as on-side

« All others considered as off-side

UNIVERSAL

on the pilot's side as eside.

All other systems are colored and placed asiofé information.

Startup System Status Display

Upon initial startup, the MFD will default to showing the EFI
Database Status displa@ther information, such as engine datg
or charts may also be displayed. The EFI Database Status
provides the database names, revision numbers, and importa
operational dates used by the InSight display system.

Databases that are current are shown in gaedrthose that are

out of date are shown in red.

MFD

Review EFIS status displa
and press Accept to

DOOEOR0

Startup System Status Display

UNIVERSAL

If the MFD has just powered up and is displaying the Database Status page, no other MFD controls will
be available until the Accept Line Select Key is pressed to acknowledge the system status. After
reviewing and accepting, you will have access to the rest of the MFD capabilities

Display of System Status

To display the System Status pages from the ECDU, first go t
Home page 2 and press the SYSTEM STATUS Line Select K
and then press the Display EFIS 8takine Select Key.

Status page 1, called Software/Database Overview, is what i
saw during startup. It displays an overview of software and
database components. If there are software mismatches or

expired cycles, they will be shown on this page.

MFD

Display of System Status

UNIVERSAL

Status pge 2 is the XM Radio Status page which displays the status of XM Weather products including
subscription type, signal strength, product ages, and legends for NEXRAD and graphical METAR data.

Page 3 is the FMS1 Status page which displays the softwarextaihsle information for FMS1. If your
aircraft is equipped and configured with additional FMSs, they will each have their own status page.
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Display of Status Bar
The MFD also displays a fulime status bar that provides a MED Status Bar
"dashboard" indication of sever@mmon values that the pilot
monitors throughout the flight. It is arranged in five columns: | e

peed
« SAT or TAT
* ISA

ndTx  COLUMN4
ar TST annunciator

Column 1 displays the power setting targets if supplied by & | cowmn: e
performance database, plus both COM 1 and COM 2 e COLUMNS
frequencies, as well as any transmit or test anntorsia e

* Terrainstatus

UNIVERSAL AVIOMNIC

Column 2 displays the power setting targets if supplied by a performance database, the TCAS system
mode and altitude filtering setting, and the ATC code and mode.

Column 3 displays the true airspeed, static and total air temperatures, and thetteengevaation
from standard.

Column 4 displays the ground speed, ETA, and UTC.
Column 5 displays the TAWS status.

The status bar will always appear at the bottom of the selected engine depiction on the MFD displaying
engine datalf a singly installed MFDOs not displaying engine data, the status bar will be displayed full
time at the top of the MFD.
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Self-Assessment Questions

1. After turning the MFD on, what must you first do?

2. Where is the TAWS status displayed on the MFD Status Bar?

3. Where is the TCAS datagplayed on the MFD Status Bar?
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20 ENGINE DATA

Lesson Overview
This module covers the engine displays (compressed and full
scale), the ENG function key, and the Engine Interface Unit
(EIV).

Learning Objectives

1.

Multi-function Display

Engine Data

UNIVERSAL

Know how to control the engine displays looth the PFD
and MFD.

Know how to interpret engine data.
Know how to set the fan bug.

Know EIU miscompares and failures.

Examples of Behavior

1.

2.

Given an ECDU, know which pages and LSKs to use to display engine data.
Given an engine display, determine speagingine readings, such as the oil temp.
Given an ECDU and engine display, set the fan bug.

Given an engine display, identify EIU miscompares and failures.
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Video Script

Display of Engine Data

The InSight display system receives data from two engine Engine Data
interface units, or EIUs, that each collect data from the enging
sensors. The installation includes a switch to select which EIU |
provides its source data to the InSight display system.

Pressing the ENG key will access the Engine Display page.

Here we are showinigoth PFDs; PFD1 on the left and PFD2 or " N T
the right.

PFD1 and PFD2 toggle Line Select Keys enable and disable the compressed engine display on the
selected PFD's single inset. If enabled, it takes the place of any other inset on the PFD. Turning this
toggleoff will return the display to its previous state.

Let's take a look at how engine data is displayed on the MFDs. On the left we have MFD1 with engine
data, and on the right, MFD2 with no engine data.

This toggle Line Select Key chooses which MFD willpdésy the engine data. Toggling this key will
display the engine data on the other MFD and return the original MFD display to its state prior to
enabling the engine display.

Now we have PFD1 on the left and MFD1 on the right.

This Line Select Key toggleheé MFD between displaying Engine data in the FULL or COMPRESSED
format.

When equipped with two MFDs, engine data cannot be forced off an MFD by other format selections;
they must be manually switched from the ENG page. Howevarthree display installiain, such as 2
PFDs and 1 MFD, af an MFD fails, the ENG page will allow manually deselecting engines from the
MFD by an additional OFF option on the bottom right Line Select Key.

Let's go back to our full engine display. If a chart is selected on me BE&D on which engines are

displayed, the compressed engine format will be selected if it was not already. Removing the plate will
re-enable the full engine depiction if it was previously displayed.
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Full Engine Depiction

This format is the default displa Engine Data
Full Scale Engine Display

The actual format will vary among aircraft. This example is frq | e
the configuration for a Cessna Citation VII. !

The display will include typical data such as engine
performance, fuel quantity and flow rates, and oil temps and
pressures.

Every parameter @ept fuel flow is also assigned normal, caution, and warning ranges (color coded as
green, yellow, and red respectively). The tape and numerical value will color match the caution or
warning region providing an annunciator to the pilot. All tape and nealeralues within normal
parameters are displayed in white.

An ignition symbol for each engine is annunciated when the engine igniter is on.

If we go to ENGINE page 1, you will see an option for a FAN BUG. If we toggle it ON, we have the
ability to set tle reference bug in terms of a percentage. Rotate the outer knob to change the value, with
each click being 1%. You can fine tune your setting with the inner knob, which changes the value by
.1%.

The EIU selected and its status is displayed at the bottom.

In the event of losing the selected EIU, all digital values, cues, and the tape levels are removed. In
addition, the numerical data will be replaced with the word FAIL in yellow (for fuel parameters) or red
(for nonfuel parameters).

If the EIU itself fals, it will be annunciated in the center of the engine display. If this were to happen,
select the other EIU.

Compressed Engine Display

The compressed format allows for a larger moving map displa Engine Data
Compressed Engine Display
Like the full size display, the color of the tape amherical PN | Tumae | I FUEL oW FUEL TEue | OILeme

values will indicate normal, caution, and warning conditions. | ey ETERE= TN PRAPASEEY e, |

FUEL QTY OIL PRESS
LBS PS|
L F R L R
x 3100 1050 3200 20
. TOT FUEL FUELUSED | ——
940 - s

7350 2300

910

UNIVERSAL
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ElU Status
The Engine Interface Unit annunciators are shown on the eng Engine Data
display. They are displayed in green if the data is valid or EIU Status

* EIU Miscompare

ye||OW |f |nval|d + Disagree > 5%

« Difference > 5 sec &4
+ 274 source invalid

If the selected EIU is prading invalid or no data and the other
EIU is valid, you will get an annunciator telling you to select tf
other EIU. To do so, either go to the Engine page and toggle
Line Select Key 2 Right or press the EIU switch in your aircra

UNIVERSAL

A

If the InSight displg system loses communication with its secondary EIU source, the PFD will display a
fail message.

If the InSight display system is unable to communicate with any EIUs upon-ogvegrthe display, the

message ANO CONFI GURED EI U AdhANeMFOBLEO wi | | be d
| f the engine configuration data or | D for EIU
CONFI GURATI ON MI SMATCHO will be displayed.

This is the EIU Miscompare annunciator, showing a miscompare condition exists for the fuel quantity.
Data miscompares between the Engine Interface Units are annunciated on the Engine Display when the

data from EIU1 and EIU2 disagree by 5% or more for greater than 5 seconds or whenever the secondary
EIU becomes invalid.
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Self-Assessment Questions

1. What do thecolors red, yellow, green, and white mean on the engine display?

2. Using the ECDU page map, how would you set the Fan Bug to 97.5%

3. Using the ECDU page map, what steps would you take if your EIU failed?
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21 THE MAP DISPLAY

Lesson Overview

This lesson coves ¢hMFD map display and its options. It
includes how to turn on and off various options such as Airpo
Navaids, and Fixes. The pilot can configure the display for & %
North up or Heading up. This lesson does not include traffic,
weather, or terrain overlaythey are covered in follean | |
lessons. After learning about each layer, the lesson goes on {1
discuss decluttering the display, searching for specific
waypoints, and degraded map states.

Multi-function Display

The Map Display

UNIVERSAL

Learning Objectives
1. Know the various icons, symbols, and colasaxiated with the map overlay options.
2. Know how to select and deselect various overlay options.
3. Know how to set the declutter parameters for airports, navaids, airspaces, airways, and fixes.
4. Know how to search for and interrogate waypoints.

5. Know the variais limitations to the map displays.

Examples of Behavior
1. Given an ECDU and MFD, select and deselect map options.
2. Given a CCP and MFD, select and deselect map options.
3. Given an MFD, identify and interpret the icons and symbols displayed.
4, Given an ECDU or CE and an MFD, locate a specific waypoint and extract required data.

5. Identify what conditions preclude specific options from being displayed.
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Video Script

Basic Map Characteristics

The MFD may display map depictions as a full screen, three
guarter, onéhalf, and oneeighth formats on the display. These
map depictions may include flight plan, navaids, and more; al| of
which is selectable by the pilot using either the ECDU or the
Cursor Control Panel.

The range for any map is indicated in nautical miles and i
displayed in the upper left corner.

Here are the available map ranges. Map range is selectable on an individual map basis, meaning each
displayed map may have its own range. Remember, to change the range of the map on your MFD or
PFD, you have to be dhe appropriate ECDU page.

A line showing the Selected Heading may also be displayed on the map if inputs for that information are
valid.

The aircraft's track line can also be displayed when valid information is available.

The MAP function will automatically include any political
boundaries. Here you can see the borders surrounding the state
of Arizona. The aircraft symbol is always included in the map
display.
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