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Warnings

The greatest of care has been taken in the compilation of text
and illustrations for this manual. Nevertheless, the possibility of
errors cannot be completely excluded. No form of liability or
legal responsibility can be assumed by either the publisher or
authors for incorrect information or its consequences. The
publisher is grateful for comments, suggestions and corrections.

*kk

Important advice on the use and possible risks involved
with Moving Terrain:

You have acquired a high-performance system for navigational
support that will make flying easier than ever before. However,
we feel obligated to make you aware of all the associated risks
that have been identified by our test pilots.

We have made every effort to ensure that the Moving Terrain
system is safe and reliable. The system has been tested under
all conceivable flying conditions. Yet although neither you nor
we may detect any further defects, no liability is accepted for
correct functioning of the system.

Even if our system proves to be one hundred percent error-free
there may still be dangers due to operating errors and in
particular manipulation of GPS accuracy by the operator, the
US Ministry of Defense. We are unable to make any kind of
prediction or warranty with regard to the future licensing policy
of the GPS operator.

The Moving Terrain system is a VFR device. It is in no way safe
to fly with this navigational aid under instrument flight conditions
unless you have all the mandatory navigational equipment in
operation and are flying according to instrument flight rules on
instrument routes.

Any non-IFR trained and licensed pilot who flies in IMC is
risking his life —with or without Moving Terrain!

Under aviation regulations you are obliged to keep the appropriate
up-to-date charts in paper form on board. Although we place
great trust in the system, our pilots always have the latest ICAO
charts at hand.

WARRANTY AND LIABILITY ADVICE

The purpose of this software is to faciliate terrestrial navigation only. It is
not a certified component of aviation equipment and does not substitute for
any aircraft instrument. You are explicitly cautioned to verify that the hardware
employed functions correctly and does not cause hazardous interference
with the aircraft or other vessels. Data and computer errors are possible.
This also applies to the IFR data and procedures implied in the respective
modules. Human error can make the moving map incorrect. The pilot in
command is and remains the final authority with regard to the accuracy
and adequacy of the hard- and software.

Warranty and Liability Disclaimer:

The manufacturer, distributor or sales agent assume no liability for the
correct functioning of the software, availability of a reference signal (GPS)
or validity of the charts. The manufacturer, producer, sales representative
or their staff cannot be made liable for any consequential, incidential or
indirect damages (including loss of business profits, business interruption,
loss of business information and similar) arising from the use of or inability
to use the software, even if any of the staff mentioned above has been
advised.

No warranty is given on the software — neither express or implied — including
without limitation, implied warranties of merchantability and fitness for a
particular purpose. The entire risk with regard to the results and performance
of the hard- and software is assumed by you.

Please note:
A continuous improvement program is being implemented for our IFR
package. If applicable, please contact our Help Desk:

Tel: ++49 - 8376 - 9214-0

*kk

Moving Terrain is a registered trademark of:
Moving Terrain Air Navigation Systems AG
Sparenberg 1
D-87477 Sulzberg
Tel: +49 8376 9214-0
Fax: +49 8376 9214-14




Modular structure

of the manual

This manual reflects the new modular structure of the Moving Terrain program and is set out as follows:

For a better understanding of your system please read the chapters applicable to your modular structure.

Moving Terrain program

1 MTBasic Version Detailed description of the basic MT program

Software modules

2 MTEMS MT flight management system

3 MTIFR Based on FMS databases and instrument flight procedures
4  MT Tracking

5  MT Charting module

Appendix MT Update Utility

Moving Terrain MFD modules

The manuals for MFD modules can be purchased from us directly.
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MT-VisionAir

equipment

Alphanumerical keyboard

Front view
Chart
—— Info box
L aae Miia
Track-up window
Switching to hardware )
peripherals ON / OFF switch
10 function keys
Rear view

Fan

PS2 keyboard port

GPS port

Opening for cable to

Power connection ¢
hardware peripheral




Side views

MT-Integral GPS for
MT-VisionAir and
MT-Ultra

Ethernet port

Keypad

Slot for micro drive

PS2 keyboard port
GPS port

Power connection

Right

MT 12-channel

GPS receiver with
integral antenna

Plug, elbowed

(only MT-VisionAir)

Cable

Ventilation slots

Left

Straight plug for GPS, panel installation

For MT-Ultra large, straight DIN plug
(see Installation Manual)

MTUP /16 - 02 REV F Date: 25. September 2002

Page 11 of 93



MT-Ultra

equipment

Front view

ON / OFF switch

Alphanumeric keyboard

Chart

10 function keys

HARBCDERGHDINKD M

MOVING

x
P
&
|

Nl

L

gi. Liritari
- 4

_joer EDAA
707

_leey 35 min ¥1 sec

e W :

o e
T WINRERGowES 4 e B0
SEnLAAL s i1z sec
! =

TR |

|
|
|
- Info box

FMS window
(or track up
display)



Rear view

Rubber feet
Cable to Y-adapter:
power connection

GPS port

Fan
Service flap (removed
in illustration), closed
with 3 bright screws

Connections: PS2 keyboard port VGA port Parallel port Serial port

Remote screen LPT 1 COM 1
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Operating

MT-VisionAir

Connections

Connecting adifferent GPS type:

- GPS must have a data output +
cable (for transfer of data to your
MT system).

- If this is not the case, please
contact your GPS dealer to
purchase a data cable.

- A special connector for MT
systems must be soldered to the
GPS.

Switching on

Connecting: GPS 4-pin plug
Power 2-pin receptacle
(12-28 V aircraft wiring
system or 230V power pack)
Switching on: Key (bottom right)

(also switching off!)

keep pressed for
approx. 3 seconds

Device starts up and the following will shortly appear on the screen:

(continue on page 16)




Operating

MT-Ultra

Connections

Connecting:

MT-ULTRA

Y-adapter

)

Power GPS MT integral
3-pole jack 5-pole pins
(assigned to Com 2)

12-28 V aircraft
wiring system,
230V power pack

Connecting adifferent GPS type:

- GPS must have a data output +
cable (for transfer of data to your
MT system).

- If this is not the case, please
contact your GPS dealer to
purchase a data cable.

- A special connector for MT
systems must be soldered to the
GPS.

Direct connection of MT-Ultra via power pack to socket

5-pole jack
direct connection

Switching on

MT-ULTRA without Y-adapter
) |
5-pole pins power pack socket
Switching on: Key (top left)
(also switching off)

Device starts up and the following screen will shortly appear:
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Positioning

Your software release will
be displayed top right

]%L?HG. aaffware BEoleoase 61

Thie saftumre ls 1o facillate pour terrastic nmvilgmetion only.
It ig not m certiflad avilation syulpnent and does fot raplace
eny mlrcraft instrument. You sre lxpli:itlf cautlaned ta
varrify that the heardedare emploged 1s functioning :nrrl:tlT
snd coas not intearfere wlth the aircreft or other vesssl in

B Mnzarcdous merneE. Dete errore And cosmputar arrors Ars
$n|:ihll. Hummrn arrar cen meka the maovlng mep lncarract.

ha pllet in commend ramalnes the Flaal authorlty an the
pccuracy and sufficiency of the herd- and softuera.

larranty and Liahility Disclaimer :

The manufacturer, distributor or sales agent resume no
liability as to the correct function of the software. the
nvniluhi?itg of a refercnoc sianal [GPBY or the validity of
the charts, Newver will the manufacturer. producer, sales
representative and neither of their staff he lisble to oL
for any conseguential incidential or indirect damaoges
Eincluﬂing damages for loss of business profits. husiness
interruption., loss of business information and the likel
ariEin? from the use of or inability to use the softuare
even if anuy of the staff mentioned above has been adwised.

There is no wWarranty, express or implied, ineluding without
limitation the implied warranties of merchantahility and
fitness for a particular purpose, regarding the software,
The entire risE as to the results ana performance of the
hard- and software i1s assumed by you,

AGREE Press key

FLT Press key
Flight Mode waas FLT |1
H 14_!3?';

The chart will now be positioned via GPS.

Once your aircraft is moving faster than 2 knots, the cross that marks your position when
stationary will become an aircraft symbol.

Normally no further input is necessary. We wish you a pleasant flight!



_ We distinguish between two basic modes:
Flight mode o
Map mode — Iui'AF-'[ Map mode:  The user controls the chart:
- chart can be moved with direction keys (EAST/WEST/NORTH/SOUTH).
- GOTO function available at various levels.
e e FlIgNtMode:  The GPS controls the chart:
nocc FLT [1 - The chart cannot be moved by means of keys.
R - The GOTO function is deactivated at all levels.
The active mode is shown in the info box, switch-over using key panel.
GPS messages In the info box

Should your system fail to position the chart immediately, please observe the following messages:

SOVING MOVING
TERRAIN, TERRAIN
uopc FLT oo FLT 100% woee FLT [100%
ure 10:48:36 ire: 10047 55
s SATACGEID LS SATFIX 11
410 18.744° E 010 19 744 E 010 19.755’
aLT 2525 Tast
NO DATA SATACQ: SATFIX 8
Connection to GPS or GPS itself defective. = GPS is connected correctly: Positioning successful, the
“Acquisition” of satellite data (the flashing number states the
DISTORTED: number O is always independent of ~ number of GPS satellites
Errored data is being received from GPS the number of satellites actually momentarily being tracked.
(without picture) found).
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Chart

Function keys

Symbols

Track up window

- Base charts in the running system, worldwide and at various scales.
- Single charts (e.g. DFS VFR approach charts)
- Ifthe chart section is only displayed in gray, you are outside the active base chart.

The buttons arranged at the lower edge of the display determine the function of the key immediately below them.

R, Position symbol Position at the center of the coordinate frame
aﬁ ;
I Aircraft symbol Appears when speed is above 2 knots. Your position is
* 2 om marked by the red dot.
SR *"™™  Trend vector Light blue arrow: projection of the aircraft. The tip of the
5

Takstad -

arrow marks the point which will be reached if the present
course is maintained.

‘“~3>* User waypoint Green diamond: Identifier provided in box

Red vector Direct (not illustrated)

- Shows a chart section in perspective, as you will see the terrain from the cockpit.

- Assoon as GS is greater than 2 knots the chart will be displayed — rotated according to the track —in the
TrackUp window.

- The red dot bottom center represents the point of your aircraft, i.e. the position of the GPS receiver.

- Depending on the chart scale, the space between red dot — compass rose, or compass rose — peak of the
trend vector represents, e.g. the following distances:



Info box

L2 Nm

-1 nm

Trend vector

Compass rose
segment

GPS receiver

10 nm -

5 nm-

DCT vector and user waypoint symbol are displayed in the TrackUp window.
Zoom factor has no effect in the TrackUp window: rotated chart section is always displayed at 100%.
Auch single charts werden in the tack-up window displayed.

Im map mode and at speeds over 2 kt the TrackUp window remains gray.

Switch-over from
FMS and TrackUp
window to flight
mode (FMS
module, IFR

#EH?‘E MT logo Upon reloading of charts: red panel with LOAD MAPS warning
e dimsiTis St AL i

wece FLT 1009 MT mode (map or flt) Chart zoom factor
vre 11:0229 GPS data: (L;-II;CS ber of satelites flah

s SATFIX 11 | status, number of satellites flashing

N 47 48575 ;_.. Coordinates: WGS84

E 010 25.100°

A1 2525 faat Altitude True altitude in feet above MSL

G5 MT : ;

[kts170 29 Flight data: Speed over ground in knots Magnetic track: magnetic track over ground
et EDMA Direct data: Name (from database or TMPFIX)

DHE MG DME: distance measuring equipment Magnetic track to DCT
[nm]41 2 23 in nm: distance to destination (DCT)

ee135 min b6 sec EET Estimated enroute time (remaining time to destination)
Eﬂﬁle EDMA1 Single chart: Name of activated chart, displayed or prepared for display
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Display

Altitude

Hide info box

a7 2525 feet  Altitude: in feet above MSL, implemented in Version MT 6.1 and later

Hide info box and TrackUp window = advantage: more of chart is visible

v’ ZOOM

v INFO (reappears with same key combination), with BACK return to main menu

without info box / track up window

" [T l{l ‘1—"hl'1|l| '—TT—"":’H

l B’:Ir fre ﬁl’ﬁl.

g

- .-'-----;,.'_,h,, o
r1§n§?% . !5’

FHE T
|Zanm [ D0z [200H ]

with info box / track up window

. ,}m,ﬂ:ﬂ.TFM*IT
[HNaF ara1a’

2 E 010 24443
\Im'ﬂ* J 1 ‘EBEE-I"E&
Hiteai120 [V 28
Jeer  EDMA
Teaa [Cen
Lo 21 min 36 gas
’ = THICE FEDH.&-I

e
o [r
4]

LEETHE B T
IZDEH 1unx |700M =

FO | tiFd-t.[ BACK




OFF Center

Shift key Centr / OFF-C on the ZOOM bar

v ZOOM
v Centr / OFF-C

= Key marking always destination
v BACK Return to main menu

Center mode: position in center of the chart

Advantages:
v" Always at the same position
v’ Easily recognizable
v Good all-round view
v' Steady chart movement
Disadvantage:
v" Poor outward view

OFF Center mode:

Tip of the trend vector in center of the chart,

position projected to edge of the chart

Advantages:
v’ Substantially better outward view on chart
v’ Better coverage of airspace structure
v' Advantageous for fast flying

Disadvantages:
v" Unstable chart during change of course

0| MOVING
i ATE RS

wcoe FLT [1005%

ure 10057 .08

Jeans E-ﬁTFD{ 11

M 47 47 814"
E 010 24 446"
J.l. | 2o feek

_'._I_"'.l_

nl :
REH i il

m,nzn ' 29

—'Z et __-...“Mu.-: .-

et EDMA

”l..ﬁma.a f" an

== EDMAT

eer21 min 36 sec

muz [znm :I

The 120 l"'zs

Cleer  EDMA

P28 |28

i -
o =07 | 200% | TNFD |Cer1't.r| BACK

eer? 1 min 24 sec

< \ETwelE EDI AT

MTUP /16 - 02 REV F Date: 25. September 2002

Page 21 of 93



Structure

v NAV Nav page is displayed

Basically all waypoint and process databases are available on the Nav page:
VFR Navdata, IFR Navdata, hospital landing places, user waypoints u.a.

VFR data

For the MT basic version it is important:
VFR WAYPOINTS (all VFR Nav data in one list)
Arranged alphabetically by name (Europe):

APT’s Airfields
Altitude of field
Radio frequency(ies)
Direction and surface of runway(s)
ILS
Telephone numbers

(Type always in brackets)— ||

~ NAVFAGE

| | LECO
| A CORUNA (AFT) |[{LECO |
:pMEnzanucm (RFT) EDKA
ALBORG (AFT) EKYT
AALBORG (VOR) AeL [

|ELEY  329Ft:; THR 114.30;
GND 1221 .70:

R 04-22 1340w ASPH:
ILS22 104, 30;

Tel., (381) 187200

Coordinates always relate to the point highlighted in the database

VOR'’s

with frequency

NDB’s

with frequency

| N 43 10,1007 |

| FRANKFLURT (YOR]1 || FFM
FRANKFLRT (NDB) Fld
FRANKFURT CNDB) FR

| FRANKFURT (RHEIN-MAIN INTL) CAPT) JEODF |

114,20 rHz; (DME) N 50 03.200"
FRANKFURT (NDB) || FH
FRANKFURT (NDB) | FR

382, 0 kHz;: [N 50 00.300" |



Data selection

ID box

User waypoint
database

Names or identification are entered on the integrated

keyboard or by pressing
v UP v DOWN in the list.
v NEXT Change to ID box:

Alphabetically sorted according to identification
(4-letter code)

Identification or search are entered with
v UP
v" DOWN

Return to name box with
v NEXT

v WPT

v USER User waypoints
This database is created by you. Initially it is empty
(see “Creating/changing waypoint”)

| FRANKFLRT (RHEIN-MAIN INTL1

| FRANKFURT (RHEIN-MAIHM IHTL) E(AFTI
| HUNSTER DEMMERLUCK [NPT 1

(HAMBURS (FUHLSBUETTEL) (RPT)

| BERLIM CTEMFELHOFY (APT!

{ELEM S64ft: THR 119_890:

| THR 124.85; GWD 171, 80;

{ RHY O07FL-Z5R 4000m CONC:

| IL507L 116,10 TLSJSR 108,50

RHY DFR-Z5L d0mdm COMC:

[ IL30SR

_EDIT

YE]

| BRLZBURG CAPT )

{ GALZ2BURG CHOE)

IFR Nav data

The WPT key also enables you to switch over to
IFR databases (IFR module).

| SALZBURG CHOE D

ENLZEURC (VDRY

Reopening with
last-used database

v BACK Return to main menu

During operation the Nav page is always opened
with the last-used Nav database.
Switch-over with v WPT

{ELEM Laiift: THR 116.10:
| GHD 121, 75; ATIS 128,72;
| RHY 1&-24 2750m CONC;

| IL51G 108,80 ;

| Tel. (UEE2) S50
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Tutorial

Pinpointing your
home airfield

Correcting an entry

Calling in at
homebase

Zoom

First steps with Moving Terrain (with examples), first of all without GPS
You want to look at your home airfield on the chart?

Switch on

Acknowledge warning signals with AGREE

Press NAV in order to select a waypoint

Now enter the name of your airfield on the integrated keyboard.

As soon as the first letters have been entered, the highlighting bar (coloured bar) will move to the
appropriate waypoint => It is not necessary to enter the whole name.

AN NN

v' Made an error?
No problem: Press UP / DOWN and re-enter.

v You wish to select the airfield using the 4-letter code?
Press NEXT and enter the 4 letters in the ID box (data now sorted by ID)

v For information on airfield see the center of the screen:
Frequencies, box height, length, direction and surface of runway, phone numbers, etc.

v" Press GOTO:
Now the chart is positioned on your home airfield.

Use the keys NORTH / SOUTH/EAST / WEST to move the chart.
v Place the chart on your homebase, office or similar:
v' Keep key pressed = chart moves very quickly
v Press key briefly = exact positioning possible

Enlargement of chart in various percentage steps (150%, 200%, with ZOOM+ / ZOOM:- infinitely variable)
Return with BACK



Creating a waypoint

To save your homebase as a user-defined waypoint in your system and save it for later use:

v NAV Nav page, for creating a waypoint
v EDIT User waypoint edit page
v NEW New user waypoint page

v Enter a name (e.g. “Homebase”) in
the “NAME” box.

v NEXT

v" Now enter an identification code in the
“ID” box (e.g. “home”), max. 6
characters
This identification code will be
displayed on the chart together with
the waypoint symbol.

Beneath it you will see the coordinates
of your homebase.

sl [+ H[ e [=7= & BAI[E feze 1= 200

v' Made an error?
No problem: press PREV / NEXT, then
re-enter.

v SAVE save the point

v" with GOTO (jump to this point) or 2 x BACK you can return to the chart and will see the green user

waypoint symbol with the identification code in an orange-coloured box.
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user waypoint data can be & ot ; b
Changing a waypoint modified:

Tutorial . |
l— The VFR databases are predefined, | : sar Wi ﬂfﬁ

v EDIT  userwaypoint Edit page : |
v MODIFY Modify user waypoint one_|

Now you can change the name, ID Tmid10 28
and/or coordinates. -

Use
v PREV o
v NEXT  tojump from one box to

another

_SAVE

Made an error?

No problem: Press PREV / NEXT and re-enter.

v  SAVE  saves the point

v GOTO takes you straight to the specified point (only possible in Map mode) or

2 x BACK returns you to the chart where you will see the green user waypoint symbol with the identification
code in an orange-colored box.




Changing base
chart

Helicopter charts
for Germany

Various base charts —full coverage —at
different scales.

v CHART Lists available base charts
(depends on configuration
of your device)

v UP/DOWN Select desired chart
(green bar)

v USE Confirm choice with USE,
return to selected chart

The base chart can be changed without
interrupting flight mode.
Example of a base chart

v CHART

v Select “German Heli & Road Charts
1:200 000" with UP/DOWN

v USE

The current base chart is also displayed in the
TrackUp window.

LU EMT‘HW:IEH -._5'111 ﬂ_ﬂﬂ: - [C]
: Germany Heli TFC. 1 :2000 000 - [C3
: Swise Toeo 1:400 000 - CC]
: USA Termiral RArea Charts 1:2850000 - [D]
: Auatrian He=ligFpad Cherta - COJ
o Qprman HelidRoad Cherta 1:200000 — L[O]
= Suiss ONC Chart 11000000 — Chl
: Suiss Glider Chart 1:300000 - [O]

u:m,lun

% .5 ?ﬂﬂ@i#

%130 M 28

i EDMA

. .:‘nﬁzau.a " a2

- |eer12 min 24 sac

HAP. | CHART| 2008 | MAY [BCTupdl LM — LU <]
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Tutorial

Approach charts =
circling

Selecting a chart

Deactivating a chart

DFS VFR approach charts for all German
airfields

v

v

<

<

SN

Named after identification code of
airfield

Several charts at different scales for an
airfield are numbered consecutively (e.g.
EDDM, EDDM2, EDDM3 etc.)

CHART

SIN.CHA (press same key again)

Enter airfield identification code on the
keyboard (e.g. “EDMK*)

ACT Displays a preview of the
approach chart on the screen. Name of
the chart is shown under “Active*

BACK returns to chart/ current position
(e.g. during the flight)

The chart is ready for use and displayed
when you fly into the area covered by
the chart,

or
GOTO takes you directly to the chart
(e.g. during flight preparations)
CHART

SIN.CHA

DEACT deactivates a single chart
BACK displays the active base chart

SINGLE CHART SELECTION FAGE

ETE

EDHAIZS
EDHE
EDMC
EDHD
EDME
EDME2
EDHF
EDMG
FIibH

A HI-jHﬂH‘!’-l DoAY

.......

n'JE
i \

24:?? LI"

' |ug-r)"

A%




Basics of
single charts

Single charts are charts that are integrated into the system as individual “pages”, i.e. do not precisely abut
on each other. Each chart is a self-contained page. It goes without saylng that your exact position will be
displayed on the single chart by GPS. According to the same system as for base charts, the single chart
moves as your own position changes.

The activated single chart (entry in info box) will be displayed instead of the base chartas soon as your
aircraft enters the area of the single chart.

Single charts may be displayed at (almost) any scale, from the taxi chart to the continental overview.

You will find a single chart for Europe at a scale of 1 : 14 million on your system under “EURQ”. This will give
you an overview, e.g. of your route on long-distance flights, or how great-circle routes can be drawn up over
long distances.

We will also be pleased to integrate your own charts into your system as single charts. Ask us about it!

"\ ‘oot FLT [00%
Important for all single charts: e 2212
No more than one single chart may be ! -eﬁ.ﬂ:ﬁiim.g
active at the same time E D10 2D.023°
$he ESgIe_cZart is also displayed in the %Eﬁ?:u TF‘E:EE
rackUp winaow ) -
Direct vectors will be displayed W EEEJEEE i 27

User waypoint symbols will be displayed . At N e, T N = T TR
The great-circle calculation of the direct et (oPeml M 2= PN 7
vector will also be shown graphically as h

such (only relevant on charts covering
large areas, e.g. EURO).

N
HAF
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Tutorial

DIRECT

Direct update

Any point contained in adatabase can be the
destination of the direct vector

v' Select database (VFR or USER waypoints)
v’ Select the desired waypoint with UP or DOWN
v DCT

This will imediately take you back to the base chart.

The chart will display:
DCT =red vector (great-circle calculation)

Information in the info box

DCT: ID of database or TMPFIX
DME: Distance to destination in nm
MC: Magnetic trackto DCT

EET: Remaining time to destination at
current GS

o LOWI

CIIE

1431 114
eer 17 min 14 sec

This data is continually updated.

The DCT Vector is updated by
v" DCTupd during flight mode

| LR WL,
ﬂﬂﬂ.ﬂfﬂ

£ = i 4 =
= itewde Pt e « ¥ |
“‘1_: 1‘#,“ Ly 1 L = (4 -1 f_. j-\‘.n!‘ﬂ HRRF FLT I}I'.i’

= i L i SR Shriasa 114

[
QT = nekri=aT

[EL 1A

T L SATFIX 12

LN 47 39049
333:# hli-:?'E II'I'JEE adz”
r{' g.EEEﬁ fﬂ&t
i _|ut.|150 T173
8 Lowl

‘%, Lo 17 min 14 g8C

4] Gl EDMIC
1 z

i ul:l nie| 420 gl 5
flﬂr:m{m L ; U ‘?'
ook | IDCTund] LU = | LUK -I

before DCTupd (flight mode)

S——
J-nw_»tf*&‘ ﬁ:'nnnm-
=5 | %'l‘r'l wrsomnne FLT Enﬂ?ﬁ
; T "‘I:i';":'l'”m.ﬂ?ﬂﬁi?
BRI T.RR EATFIX 1'2
M 47 33,352
- R""‘ﬂ}‘EnmEE c?q?*
Th ALuE‘EEﬁ fl:&l:
""“I |ut.|150 'ITE
o e LG
Frgasn 114
i 17 min 13 g8C

1’5t H T EDMK

MFIF' IIZHF[E'I'I ZOCH | MAv IDCTum:II LLI'1 —| LUM *|

after DCTupd (flight mode)



Direct Temp

Linking DIRECT
with VFR
approach charts

Quick selection of any desired destination
for the direct vector

Cari g e

Teom FLT 100%

e 112247

crs SATFIX 2

|N 47 40.072°

“  |Epip 20709
.-._..ALI 2525 fl}l!l

~|fi+as 120 "M 152

|oer TMPFIX
WE1D ™az

—|ccril min 28 EBE

e EDMEK,

Move the chart to the desired destination (map
mode):

v' WEST/EAST/NORTH/SOUTH

v' Press DCTtmp

When you move away from the point the red
vector is displayed:

- It will be continuously “dragged along”

- When you change to flight mode the point ),, e iTo000 F"%HJ*-&%
; i e 1 i _ _,3#_,--_—.----.\&_

will become the destination (in the :{ I B __ - :
example it lies behind the aircraft) 1318 e-[.::u .:_1?: i [ TRED)
- Referred to as TMPFIXinthe infobox  ~vep | caey | 200M | oy IDCTumdl LiM — LU <1 T T

i

Creating a DIRECT to a airfield selects the appropriate DFS VFR approach chart:

v NAV Nav page: select terminal airfield, must be market with (APT)
v DCT Red line shows the path
v' CHART

v" SIN.CHA Approach chart preselected by internal combination of databases via 4-letter code.
If several sheets are available for an airfield, the first sheet will be selected,
Change to other sheets with UP / DOWN.

v ACT Activates the approach chart

v BACK Returns you to the base chart. A single chart will automatically be loaded when you enter the
area of the destination airfield.
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Test flight with MT

Preparation

Direct

Test flight with Moving Terrain: an example
v A cable with cigarette lighter connection is supplied with the standard equipment as a mobile device.
Preparation for a test flight

The GPS must correctly plugged in and placed on the instrument panel (free “visibility” to the sky).
The power supply must be on: plug the cable with cigarette lighter connection into the device and the
cigarette lighter (for installation see Installation Manual)

Switch on the device

Acknowledge warning signals with AGREE

The info box will display the GPS status: SATFIX (SATFIX may take a few minutes)

Press FLT: your current position will be displayed

< S

AN NN

This is all the preparation normally required!

Advanced preparation
Direct to the destination airfield:

Press NAV

Select the airfield on the keyboard (name of the airfield must be highlighted)
Press DCT

Automatic return to chart

In the info box you will find details of DCT

Red vector on the chart shows the path

DN NI NI NI NN



Circling (optional) Pre-selection of VFR approach chart (circuit): DFS approach charts can be supplied by us

v' Press CHART

v Press the same key once again; it is now marked SIN.CHA

v By creating the DCT on the airfield the right approach chart is already pre-selected: the bar highlights

the identification code (4-letter code)

ACT Activates the chart (name is shown above)

BACK Return to chart: If you are not already in the immediate vicinity of the airfield, the approach

chart will not yet be displayed

v With the procedure up until now it is ready for display and will be automatically displayed if the GPS
supplies a position which is located within the area of this approach chart, e.g. in the approach.

ANERN

Workload An approach is stressful enough —Moving Terrain will ease the strain:
reduction
v" You select the chart in a quiet phase during the flight
v ltis automatically displayed in the difficult approach phase
v Position reports are simpler than ever
v" You read the coordinates off the screen
v' Atthe same time the chart shows you your exact current position. You always have a reliable
reference to the ground.
v' The trend vector facilitates forward viewing of your flight path

In the approach phase you don’t need to make any further input!

v The info box will show the identification code of the highlighted single chart.
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Test flight with MT

Start

Recording
of tracks

Direct Update

If your speed is greater than/equal to 2 knots:

v The position symbol turns into an aircraft (or helicopter) symbol (red dot = your position)

v' The trend vector points to the future: While maintaining your course and speed in 10 nm (with a chart
scale of 1 : 500 000) you will have reached exactly the position currently marked by the tip of the arrow.

v The chart follows continuously, your position is in the center of chart (center mode) or off-center.

v The rotated chart is displayed in the TrackUp window; your position is at the lower edge of the chart
section.

Track recording begins when you press FLT (with a valid SATFIX positioning)
v" When flying over ground, trackpoints mark the distance covered, i.e. the track

v" Adotis “dropped” every 10 seconds
v At higher speeds the dots are further apart, at lower speeds (in a car) they may overlap.

Note: Tracks can be saved and played back in quick motion (facilitates post-flight work and logbook
entry) (see Manual Part 4 MT Track, page 72).

The direct vector is updated in flight mode with reference to the current position by means of key DCTupd.



Adjusting the
display Display brightness can be quickly adjusted to
prevailing light conditions:

v LUM-  Decrease brightness
v LUM+ Increase brightness

The standard setting is the brightest display.

ity

il 4
o T
T 1

The following additional settings can be made:

v MAP
v AUX
v SCR

DARK Nighttime display (low luminosity)

Night flying tgm -
+

BRIGHT  Brightest display setting
RESET Restore display to factory settings

CON - Decrease contrast

CONO Restore contrast to factory settings - o et : it ]

CON + Increase contrast T i W s g NG ;-‘““""'“ rr"""*
; ] Bl

BACK Return to base level (map)
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Test flight with MT

Working with MT
during the flight

In principle, Moving Terrain is easy to operate:
Switch on, select flight mode and the chart is already positioned!

Youdon't need to input data and are always correctly oriented.

Without leaving flight mode = without interrupting GPS positioning you can:
v Change the base chart

v’ Select a single chart (e.g. approach chart) which will be displayed when you enter the area

v Use the Nav page to lay a DIRECT to an alternative airfield or reporting point
v" Use the Nav page to plan or change routes (FMS / IFR module)

v" Use the Nav page to create or edit a waypoint.

v/ Zoom in on the chart

v Adjust the display to lighting conditions in the cockpit.

Easing the strain in
the cockpit

It depends on you and your workload how much data you input during the flight: Moving Terrain

offers many options.
The prime objective in the cockpit is, however, to ease the strain on you!

Only 2 examples:

Position reports Just read off the screen. EET Read off the screen with the aid of the DCT function.




Saving your

settings

Position

As a general rule you can simply switch off your Moving Terrain device.

Base chart

Screen settings

To facilitate the resumption of work, e.g. following a tankstop, you should save your

information.

The following information is saved:

- Position

- Activated base chart

- Settings for brightness and contrast

In the course of flight preparations set the brightness to surrounding conditions, select the desired chart and
determine your position by GPS (activate FLT mode!).

Quit the program with the following
sequence of keys:

v AUX
v QUIT Kkeep key pressed for
approx. 3 seconds!

v Now you may switch off the device

When you next launch Moving Terrain
you will find that the previous settings
have been imported.

The display (brightness/contrast) can
be restored to factory settings with
RESET.

i T g % N |y e lhlgﬂ MMOVING
Sl R 1 e 7 “ﬂ“ | R TERRAIN -

"l.."'!-:lr

Mﬂ-F“IM'ﬁ
- :;:ﬁ; e
ST s SATFIX 11
S N 47 32897
E e n; E:lr1ﬂ 2‘:2?1?

J..‘:HI.I 2525 fesl

HT
=t

» [kts

oo LW
b 10 113

i

| puTH | |
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Quick reference

Flight mode

Flight mode = operating mode with GPS chart guidance

CHART
ZOOM
NAV
DCTupd
LUMo
LUM +

: 4 . ’ : ! ‘.--1 - 3 -
I8l TFJIﬁ:H-LNT EFRZEI ; i A I nn-.JEl_._Bl:!;-_Eﬂ. -
_ ?.ﬂxm“—‘_.l"f—a N 3 - atee leps SATFIC 11

' __,;,'.._ N 47 41.173"
= 010 21 .063°
“laLT 2525 f'ﬁﬁt'

T

G hent Tria1100 |
G ooer EDMA

[DHE

. [.1.-.]5':!1 1»»1-::

’-F —\.-B-I ]

T NTTAGS

Shaisuien
gl

WS L
ol EONTHORE

_.--i::'n'im:- HEGHAAET 20 ) [ sonioeed =
! M:l#mrq_-_. ? _T |

L"_‘\ T “‘1551'& ]

NRY IBCTapdl LLIH -ILI.IH +I

LCmMEODrYTT

Change to map mode

Change to chart selection page: Selection of base and single charts............... p. 23-25
Increase scale Of Chart .........co.uiiii i p. 20

N oAV 072 o PP UPTPTPR p. 18-19
Update direct vectors relative to current poSIition ............coccveviiiviiieinneiineeins p. 26, 30
Reduce display brightness (infinitely variable) ..o p. 31, 33

Increase display brightness (infinitely variable)



Map mode

Map mode = The user controls the chart, for flight preparations

KEMPTEN- DﬂEH

FLT
CHART
ZOOM
NAV
DCTtmp

WEST
EAST
NORTH
SOUTH
AUX

a N 47 33522
¥ /o : Eﬂﬂ'“dthﬂEmﬁma*
.-,,-._. © 24, . 5 ‘;5 &125}25 fast

1T
] lkla] == ==

ver LOWI
428 113

phdch [ 8 e " £ ':;;:EUMA'I
Y 'I . .
cw H|qdala i ' f -

$I:!N"I'HE|FEH 'L‘_“ L_\
= \_ 45_, \_.
CHAR X tﬁ ME:J: l|-:n !HEUH | SOUTH| AU |

Change to flight mode

Turn to chart selection page: Selection of base and single charts
Enlarge chart section

Nav page

Fast selection of a destination for the direct vector directly on the chart
(without naming WPT)

Moves location symbol on the chart towards the west

Moves location symbol on the chart towards the east

Moves location symbol on the chart towards the north

Moves location symbol on the chart towards the south

Switches over to further options
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Quick reference

Chart selection page

USE
SIN.CHA

up
DOWN

BACK

[#00: Europe ICAO 1:500 000 - EC3

801 : Germany Hell TFC L1:200 00O - LCC1]
B02: Suiss Topo 1:100 Q00 - CC]

Selection of base chart as highlighted ..o,
Change to single chart selection page ...........cooeeveiiiiiiiineiec e,

Move upwards in menu
Move downwards in menu

Return to previous level (Flight/Map)



Single chart
selection page

[ aza "MHa

not active ACT - ive:
—_— Preview
DEACT
«—
ACT | GOTO | DEACT | | | | [ UP [ DOIN |
ACT Activate selected single chart. The activated single chart is displayed Page 241f., 29

in a preview (section of single chart). The single chart is automatically
displayed on the base level (map/flight mode) as soon as you fly into the area.
GOTO  Jump to center of the selected single chart: The single chart is simultaneously
activated (only available in map mode).
DEACT Deactivate the single chart

UP Move upwards in the selection
DOWN Move downwards in the selection
BACK  Return to base level (map/flight)

MTUP /16 - 02 REV F Date: 25. September 2002 Page 41 of 93



Quick reference

ZO00OM

ZOOM -
100 %
ZOOM +

150 %

200 %

INFO
CENTR/OFF-C
BACK

11 2525 Teet
oS T
Tkls1l —— ===

cer LOWI
1429 [*113

A =

ST EDAU

) - E:J: :
|zooH -| 100% Iznm +| | 150% | 200% | INFO | Centr| BACK

Reduce size of chart (infinitely variable, max. 100%)
Return to original display size (100%)
Increase size of chart (infinitely variable)

Zoom factor 150%

Zoom factor 200%

Show/hide info box

Position sysmbol displayed in center or off-center
Return to base level (mapf/flight)

'm. ' L /ir?gvrcnf?r? ti?1:‘0
o . Tt
7o "'IEH' — e ei2al2l box
E‘%msaw 12
N 47 335622°
Edﬂlﬂihﬂ'fﬂ {E 010 23.056°

The zoom factor has no relevance for the TrackUp window, where the chart is always displayed at 100%.




SETUP

AUX
SETUP

SETUP enables you to switch the
WPT symbols for user waypoints
on or off:

This function is important if too
many user waypoints make the
chart difficult to read.

|ocr BASESP

CHE

1126 [ 45

CAUTH | T “[Tscr | gurt | mACK |

Appears only when the track module is disconnected

Hide waypoints
WPT -
Show waypoints
WPT +
|_Enck
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Quick reference

NAV PAGE

NAV page

| TnnsERUCK_

| INNSERLCK [RPTI
THHNSERLCE (WDE?)
THONEOCLAK (APT)

| INSCH (RFT)

JELEY 1900Ft: TWR 120.10:
ATIS 12€,02;
RUY 08-2€ Z000m RSPH: THE. 429 |“':113

ILS08 108.70; LL226 111.10: G
Tel, [(0Z=127 22525300 _. : ?%meai

[ GOTO T EDIT

Page 18 ff

WPT Change to selection of waypoint type

GOTO  Position the chart on the selected waypoint (function not available in flight mode)

DCT Direct vector from the current position to the selected waypoint, with simultaneous display of
MC/DME/EET in info box

EDIT Change to user waypoint edit page

NEXT Move to next box on the Nav page

uP Move upwards within the active listbox
DOWN  Move downwards in the active listbox
BACK Return to base level (map/flight)




NAV DATA
selection

| R CORUNA CAPT)
ARCHEN [(HERZBRUCK I [APTI)
AALBOREC C(AFT)

| AALEQEC (YOR )

ELEY 329Ft: TR 118,30;
CND 121,70

RHY 04-22 1540m ASPH; [u 008 22.c00 " [imi422 [“113
ILS22 108,30 ! |

Tal, (9811 187200

]

. -

VFR VFR database APTs, VORs, NDBs
Waypoints are marked in each case by the abbreviation shown in brackets

USER Change to USER waypoint page

BACK Return to Nav page

MTUP /16 - 02 REV F Date: 25. September 2002

Page 45 of 93



Quick reference

User waypoint
edit page

M 00 00.0007 |E 000 00.000"

Page 21 ff

NEW Change to User Waypoint Edit Page (new):
Enables creation of a new waypoint, MT suggests a waypoint name with consecutive number
(WPTO000, WPTOO01 etc.); assignment of an individual name and identification code possible.

MODIFY Change to user waypoint edit page (modify):
Enables modification of the displayed waypoint.

DEL Delete user waypoint

BACK Return to base level (mapf/flight)




New user waypoint

Modifying a user
waypoint

SAVE

GOTO

DCT

PREV

NEXT

BACK

Save waypoint under the name as
entered

Position the chart on the selected
waypoint (understandably not
available in flight mode!)

Direct vector to the coordinates
entered

Move back to previous box

Move on to next box

Return to Nav page

MTUP /16 - 02 REV F Date: 25. September 2002

Ok e

!

EACK

Page 47 of 93



Quick reference

AUX

AUTH
SETUP

SCR
QUIT

BACK

&

Hﬁﬂpﬁﬁm h T'F Ii
T,
s S i ls| [re 139059
e B . T |eee SATFIK 11
= FPETE = 7 T
= 7 = - : -
itE ?m:q.'rqam ' (S, e s N 47 32.887°
.nan.) e

l: -Wenl.”“ @:: [;’J ."‘ #: ‘.‘ﬂ.i-: = ) Roramy nKJ-Emﬂm
) Werer o g _ b (w2325 fast
2”35 — .»:2'%5‘5;_' ':;#}_‘i';lkla1 — " -
s S5 i lecr LOWI
e 7 AT Yo W "I 19 [C113
0 i b ol

=i 7 L'j .-F_‘-T[i 5 5 el 5 P, - T
[hsovmraE - L | B ST =y ;

Vb 'mf r:tmnmr%;@ﬁ& d s iy
‘ R e < Pl > - |

- R St | el -

vl T Hﬁmlﬁtlﬁm A r.-jir-'unﬂn';u* o (A Dl ]
LR i AL el L Al

! 136850 s
| |_AUTH | | SCR_| QuiT | BA

L=
| SETUP |

Change to authOrZatioN PAGE .. ... vvee et eanes p. 87
Show or hide waypoint SYMDOIS ...........viiiiiiiiiii e p. 43

Adjust screen settings to ambient conditions (brightness/contrast) ....................... p. 31
Quit Moving Terrain:

Last geographical position, activated base chart and settings

for brightness and contrastwillbe saved .............cccooiivi i, p. 33
Important: Keep key pressed until program quits (protective mechnism

against unintentional shutdown of Moving Terrain)

Return to base level (map)



Display settings

DARK
LUM -
LUM +
BRIGHT
RESET
CON -
CONO
CON +
BACK

',unm i

‘[Na7 32397
3L J_ ﬂﬂ:l.'m.:ﬁﬁ

e — |

T

et LOWI

419 [*113

Uit EEL =

St EDMAT

e '-- ST P A

L 2 I‘JEI]ELI:IrHr :
) ks Rt f’%_{ ™ )
,_ -7 e
}. = mmaey A (e
- “. MIFGRMATION ;

f ‘»f 136550 L £ - ;

DHHCILLH-lLLH+|EEI[I—IT1EEEEF|[DH-|CDH nII:DH+ BA

Nighttime display (lowest luminosity)
Infinitely variable reduction of display brightness

Infinitely adjustable increase of display brightness

Brightest setting of the display
Restore screen to factory setting
Reduce contrast

Restore contrast to factory setting
Increase contrast

Return to base level (map)

Page 31 ff.

Contrast settings improve
legibility when viewed at an
angle from above.
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Basics

Part 2: MT Flight Management system (optional extra module)

MT FMS consists of 3 components

v" Flight planning via the Nav page
v’ Display of the flight plan =route on the chart
v Flight guidance via the FMS window

Flight planning
The flight plan is made up of :

v"individual waypoints from the various databases (VFR, IFR, USER etc.)

and/or
v’ routes or route segments already saved.

Composition, storage and loading takes place on the Nav page.

Back on the chart, the FMS provides:

Flight guidance in the FMS window (bottomright) -  Alternatively this window becomes the TrackUp display.

Switch-over knob TrkUp / FMS in flight mode.

Flight plan display on the chart as a chain of green vectors.

If the two vectors coincide, the DIRECT
vector (rot) will superimpose the route
vector (green).




Flight planning

Preparing a flight

Selecting waypoints from the databases

Any point can be selected from any Nav data (VFR, IFR, USER).

plan v NAV Nav page | NAV PAGE :
- VFRWAYPOINTS 1o [|wo= MAP[100%
| R CORUNR_ JLECO |
/_ R CORUNR (RFT) [LECO |©
Wavboint listin ARCHEN (MERZBRUCK) (APT) EDKA [N 51 36.700°
P 9 AALBORG (AFT ) EKYT  |W 000 48443
| AALEBORG (VORD AAL i
o ——1IELEv 2287t TUR 113,30 [N 43 18,1007 [|ifemr = ™ =
Information GND 121, 70; <
RWY 04-22 1940m ASPH: ]H 008 2 500" lieg — | —
ILS22 109.90: R
Tel, (9813 187200 i
/‘_— e T
Speed | uaveoTHT Th meiTE B e e ]
I 3 Ii':] e |M:. o
/ i | ,,EEr -
Flight plan | —
q L] =— |
= = =5 == = = = S T
MPT | cOTO | DCT | INS [ EDIT [In=POS NEXT | UP | powd| BACK
v Names entered on the integrated keyboard FMS wiriddow

v" In the event of an error, press UP /DOWN and re-enter

The coordinates always relate to the highlighted
waypoint, either in the upper waypoint box or
in the flight plan box.

Coordinates cannot be entered on this page.

Toinput identification code (4-letter code):
v  NEXT
v’ Enter identification code in ID box

Adopting waypoints in the flight plan

v INS Waypoint is imported into the flight plan box (added)
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Flight planning NAV PAGE

Flight plan Augsburg EDMA to Nuremberg EDDN| |3
An example via Walda VOR | AUGS_ |
| AUGEEURG [APT 3 | EDHA

Allersberg VOR

N | AUGEEURG (NDE ) EE3
Rothenbach NDB | AURTLLAC [APT) LFLU
| AURTLLAC tHDEY AR .
F 1 1 3
{ELEY 1B1Eft: THR 124.37; |M 48 25.810°
v" NAV Nav page {aT1s 120 57. ) -
| FHY 07-25 17900 ASPH: [E 010 BE.8L0 " |
{IL525 10%.50: ¥ PpS—
[Tel. [DB21) 27DE134
Enter “AUGS...” => Augsburg (APT)
Is highlighted

v INS  addto the flight plan

Enter “WAL..." => Walda (VOR)
is highlighted
v INS  add to the flight plan

Enter “ALLERS...” => Allersberg (VOR)
is highlighted
v INS  addto the flight plan

Enter “ROTHE..” => Rothenbach (NDB)
is highlighted
v INS  addto the flight plan

v' NEXT JumptolDbox  database is now sorted
by ID

Enter “EDDN” => Nurnberg (APT)
Is highlighted

v INS  addto the flight plan




Flight plan
on the Nav page

=> The 1st point on the route “EDMA” is no longer visible in the flight plan, but it will be included in calculations.

| MAYPOINT XD

DHA 33 74 00:29
HLD 4 el  00:24 |
ALB 3 23  00:09
ETE 277 7 00:02
EDDN — 0 00:00 |

WAYPOINTID Identifier entry
ROUTE

Name of route / segments, particularly important for IFR planning

Flight plan
on the chart

ALT Minimum flight altitude => IFR

MC Magnetic course

DME Accumulative calculation of (remaining) distance to destination (= last route point in the flight
plan) in nautical miles

EET Estimated enroute time, calculated using speed in knots shown in the “speed” box. Speed is
entered on the keyboard or imported into the flight mode from the GPS (see chapter “Speed”).

v BACK Return to chart

M9 29917

“olE 011 04 667"

HAR] CL Y] Ll L
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Flight plan = route = green lines from one waypoint
to the next

Waypoints marked with green diamonds,
marked with ID:
=> makes flight plan easily comprehensible

For explanation of FMS window see page
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Editing a

Deleting a waypoint

Inserting a waypoint

Insert position =

InsPOS

v 2x NEXT  The highlighting bar is positioned in the flight plan box

v GOTO “Jump” to the flight plan NAV PAGE
waypoint (in map mode) VFR WAYPOINTS o
v DCT Waypoint of the flight plan | A CORUNA I] LECO
. . A CORUHA (APT) I LECO
can pecome destination of |MADRID (CLUATPO YIENTOS! (APT2 . LECU
the direct vector LEIFZIG (VOR) LEG
v DEL Delete highlighted waypoints | | GRANADA (RRHILLA (HIL)} (AFT3 JLEGR |
v DELSEG  Delete route/route segment na I 43 29.917" |
from screer [€ 011 04,667 [TEr = 7=
v  INVERT Invert the flight plan e N —
v NEXT Go to next box, “Speed”, Bl 150 e
. . A rvh% IlIHT
return to waypoint list e T T ._ L EDHﬂ:
v UP /DOWN Select waypoints, 4 EODDN 56 74 0025 |gRi-u16 | 148
I, . RTE 188 E7 00;26 | lesr —
position highlighting bar ALE 184 B0 o0:20 [ | EDMA
LD 213 12 00:04 [ow e

EDHA - 4] o0g ;00
_— — " . . - - eETr —

v" Position highlighting bar on the waypoint of
the flight plan before which the waypoint is
to be inserted.

v 2x NEXT Return to waypoint database, select point
v INS Insert into route.
Example

Upon takeoff at Augsburg the point NOVEMBER is to be overflown.

The point is not in the database.

Position highlighting bar on EDMA using UP / DOWN in the flight plan

GOTO Return to chart (green vectors mark the flight plan)

Use WEST/EAST/NORTH/SOUTH buttons to move to the point NOVEMBER on the chart
NAV

Position highlighting bar in the flight plan (you may need to press NEXT)

AN NN



v' UP/DOWN Position highlighting bar on
WLD (position before which the waypoint
is to be inserted)

v 2 x NEXT =replaces highlighting bar in
waypoint box

v insPOS Inserts current position into plan

=> Effect on calculations

On the chart:

Note
The position determined by GPS in flight
mode can also be incorporated into the
flight plan with insPOS.

[Murne

MAV PAGE

MOVING
ERATAY.

NURHEERG CAPT

| MURNEERG CNDE)
| NUTHRHMPSTERD C(ROYSTON) (RPT]
JMY ALESUMD (HOB)

N 42 20.407°
E 010 52.527"

NTH

|ELEY 1046ft: THR 118.30;
|GhD 118,.10; ATIS 123,07:
IRUY L0-28 2700m ASPH:
|IL510 211,80, IL528 102.10:
{Tel. (09111 506576

PR e

[ EomA

m

[n ag 23,8177 five-1 —

 uca

[ ot1 od.ee7" fomws == [" =

Ll —

uer WLD

et 116 [ 81

FTH 277
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{ M 48 29,407° E D10 52,32761 73 p0:23 | feET —
HLD 4 FEl 00:24 | lu..o EDDM
ALB 3 23 oo ;o9 ?::1 Fog

7 oo n2

1= |
ﬁ:ﬂ wiD

EREL ol | I [E 61

| e ERT ——

nrnT EDDN

" DHFE

e
Lk [rnn1 FE2
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Editing a

flight plan

Deleting a route /
route segment from
the screen

Inverting route =
return flight

v DELSEG Deletion of a flight plan from the memory or deletion of loaded routes/route segments from
the screen (not from the memory!)=> particularly important in IFR planning.

Routes (segments) are loaded additively.

Not all dots can be made visible on the screen.

=> |f the calculations in the flight plan box are not correct, please make sure that only the
desired route (only 1 x) is loaded (scroll through list with UP / DOWN!)

v INVERT Reversal of the flight plan

| EDON

RTE
ALE
HLD
EOMA

(1
{

before INVERT after INVERT

Calculations are updated.

IFR procedures (SIDs, STARs, APPRoaches) cannot be reversed with INVERT.




SPEED box

Adjusting EET to
actual cruising speed

v NEXT (repeat if necessary)

until SPEED is highlighted

Enter average GS in this box

v using the keyboard.

Calculation of EET (hh:mm) at
stipulated speed:

GS 150 kts

_ WLD
""" 1118 [ 81
[oesr EDDN
5720 |
— 1 leax|
GS 210 kts
v copyGS Import of GS from GPS => EET updated during the flight.
CopyGS only available in flight mode (signals from GPS).
Page 57 of 93
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Saving and loading

flight plans

Saving routes / route
segments

Preparations: draw up flight plan
v" Highlighting bar must be positioned in the flight plan box

v RTE USER ROUTES page

v Enter a name for the route
- max. 8 characters
- Assignment of a unique
name makes it easier to
find
- Route001, Route002 =>
auxiliary name (predefined
by system)

Made a mistake?
v UP / DOWN, then re-enter

v SAVE Saved route will be

| MOVING

e Ml
[lkts] ==

DHE

[am] 2.8

1 ——

| ooun | sack |

added to the list



Loading routes / Preparation: At least one flight plan must have been previously saved
route segments v" Highlighting bar must in be positioned in the flight plan box

v RTE USER ROUTES page

v UP / DOWN route selection
by positioning
highlighting bar

v LOAD

Routes are loaded additively

If a route has already been
loaded, the next route will be
added or inserted before the
highlighted flight plan.

=> Uncomplicated
combination of route
segments (arrivals,
departures, etc.)
(esp. IFR planning)

Deleting routes v DEL  Delete highlighted flight plan from memory
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Flight guidance with

MT FMS

FMS window

Next waypoint

Flight management system (flight guidance)

ﬂ;t KPT Next waypoint Identification code

NHFE M i i i i

i 193 1m DME in nautical miles Magnetic track over ground

eeT 3 min 54 se¢  Estimated enroute time: remaining time to next waypoint (at maintained GS)

pest EDMA Destination waypoint Identification code

oHE S0 .0 DME in nm: Remaining distance to destination on planned route in nautical miles*

eeT 36 miin 9% sec EET to destination waypoint (at maintained GS)*

The information in the FMS window always relates to the current position shown on the chart, i.e.:

1. the position determined by the GPS receiver or

2. the targeted position on the chart in map mode.
When you switch to map mode in order to “explore” the surrounding area on the chart, waypoint data will be
continuously recalculated.

The waypoint ahead of your present position in the entered flight plan.

The system determines the next waypoint when it is flying over or past a point in the flight plan.

Specifically, flying past means flying over the bisector of the angle formed by the waypoints which are behind,
level and ahead of you = next waypoint.

T -¢-

i
Next waypoint

Waypoint being passed -

£ Last waypoint



Destination waypoint Thelast pointin flight planning (route destination).

Calculation of . | i‘;: ;{j,,- ?‘*“J:-*IE" I_}{Tﬁ?r?‘zggﬂﬁ
navigational data oo ]Lt.' N *j,f-*.i;ﬁ" J O moaeFLT[100% . _
DME, MC, EET Hiths WA IHLL-‘.H.' ?11'_\-,_:5‘ bt 5 :’j'ww'n II!’-' '_.ﬁ tﬂr ;_‘ we 1210 ﬂa leference In route C&ICUlatlon
R S N, e Mt e T e SATFIN DCT /flight pl
T e s R Ty = e Ight plan
?’Pf{____%‘%li?EJLEIJNEm:‘ -,- _i{::ffm’é‘m: B :5:_:.: LI"!‘.E1 oo | ] N “ E??-‘E,

e s }é.l "-'-'4'..":-'\‘.' /_'.- i

ip i B
e | m:u WIEL

va E 010 35368

it 1 L 4 3 r |
2 [ g \ i 0 [ . _
'?},3‘: % o : TN i xf':‘ — oma — Direct:  Shortest distance (great circle)
= :E{;;m,ﬂ ) w e 13.8[ 0g between current position and
| L1t ) i,
o Pl b e 5 min 56 sec destination (red line)
¢ A ;r_&g",ﬂlﬁﬁﬁ?‘EDHﬁ - : .
w.-...a}ﬁ i .ﬂmt AT — Next waypoint. Data deterr_nmed as direct to
[ |:-|l-.2 g ||-|:; Bu neXt WaypOInt.
L b
= .1 T ‘rrr1 min 13 sac
O é o iap: 0>t EDMA — Destination waypoint:
| i‘i’;k;;# Fﬁ " Eles 7l ’ﬁ w18, 4| Direct from position to next waypoint.
TS B S e 1;1."""1'.'. Lk s'rrm T FeT 7 Min 52 sec :
AP |CHART | 200M | Hay Inr:'ruJ: Fi | (Teiis | LUH — | LUH » From here the route and time to

destination are calculated point for
point according to entered flight plan

Position (specification of an MC is not
Next waypoint: MAO?- necessary).
EDMA:
Destination waypoint
MAO12
Switching to v" Switch to TrackUp window in flight mode v TrkUp returnwith v FMS.
TrackUp window v' Ifawindow is active, it will always be displayed at all levels in map or flight mode.

v" It will be active until you change to another mode.
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Part 3: MT IFR (optional extra module)

Basics MT IFR based on the MT FMS module

Please read the information in the previous chapter about:
v Flight planning via the Nav page
v" Flightguidance viathe FMS window
v Display of flight plan = route on the chart

In this part of the manual the emphasis is placed on IFR navigation.

Stored Nav data can be retrieved in the Nav page:

: N — MOVING
IER enroute + v NAV NAVDATA SELECTION
v = =
Nav data WPt _IFR WAYPOINTS PR
| E805N / PTSQ@ | B€05N |
|6805N / PTSQ (ENR) | ELEI
v IFR IFR database consists of: 75KHC (ENR) | 7BKkMG | [N 47 40.283°
Enroute waypoints  (ENR) A CORUNA (RFT) LECO | |[E009 30683
Alrports (APT) * ._-Hl TEMR] - | Al . -
néa |nes po,000” |iktss — |© ——
VORs OR neT
NDBs E\I\/IDB; [0 005 00,0007 i — [ —
DME (DME) - T L e
ILS (ILS) ecED] e
TACAN (TAC) uaYEGTHY Th  RoITE &t no ome FET g: ___m:
Lon] == YRR
: DERT =—=—=—=—
* APTs with IFR procedure and = |
RWY longer than 4000 ft _ | e

FFT —

wFR | IFR | TEML | | USER | | I | BRCK |




IFR Terminal
waypoints

v TRML Terminal waypoints
werden Uber den APT*
ausgewanhit

*APTs with IFR-procedure and
RWY with mehr as a

A000-f1- 3

PPN
FUUU U LAl'iyc

Auswabhl of the Airport Uber:
IFR APT SELECTION page
Auswahl of the Flugplatzes Uber die
integrated keyboard or with UP/
DOWN
or
v NEXT ID Feld
Eingabe of the ID, data
jetzt nach identification = 4-letter-code
sortiert
=> farbiger Balken must den desired
airfield markieren

v CONT
Listing der Terminal waypoints zu dem
gewahlten APT (nach Namen or ID)
Auswahl eines waypoints

Terminal waypoint Database beinhaltet
Terminal waypoints (TRM)

| FRANKFURT = HAHN

| FRANKFURT MAIN

FRIEDRICHSHAFEN

FRITZLAR.

FUERSTENFELDERUCKE

F LZHou

| GALLIVARE

| GALWAY

| LEYLEAYSBHUVIKER
GORMNSK

| CHA-341 /FFH-078 (TRM)
| CHA-341 /FR-0B0 C(TRM)
OFOO& (TRH)

DFO0S

nta

CTRMD

N B0 OE.770° |

|E 008 =6.725° i

EDIT |linsPOS| MEWT UP | pouM | BRCK
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IFR procedure

Active airport

Simplified operation
with the
Continue key

IFR procedure

Locators (LOC)
Runway waypoints (RWY)

“Active APT” is based on the:

Terminal procedure

Terminal waypoint database TRML

SIDs
STARs
Approaches

Once selected, the APT remains the “active APT” until you select a different one or quit the MT program.

“Active APT” simplifies your work: all selected the waypoints and procedures apply to this airport.

=>  Your selection does not need to be repeated!

A further aid to simplified handling is that the CONT function is always on the same key with which the

procedure was previously selected

=> Ifyou do not change the “Active

NAV PAGE (Active APT: EDDF)

APT”, the same key can be pressed 2 x | IFR TERMINA | WAYPOINTS _—
in succession. | IFHL JIFHL
JIFHL (LoC) | BT
{OMO7L (TRM) {oMo7L
OMO7R [TRM) OMO7R
o OMZEL (TRH) joMasL |
In principle IFR procedures are e [nra
treated as routes /route segments
(see FMS manual) [n/a

v NAV
v NEXT

anvEoINl Lo RGOIE

v NEXT highlighting bar must be in
the flight plan window

v RTE

DEET ————

GHE |
[Am] =—=

EET ——

SID | SIAR | RPPR |

T USER L T | |_BRGE




SIDs
STARs
Approaches

The choice now extends to:

v SID Standard instrument departures
v STAR Standard arrival routes

v APPR Approaches

v USER Own routes / route segments

Loading
procedures

Example SID
The “active APT” (in our example Friedrichshafen EDNY) has been preselected.

Press the same key (now CONT)
and all procedures of the same
type (here SID) will be listed

(RH24 )

ALAGZD

(RHOG)
ALAGZE (RHOG) -
ALAGZM  (RH24)
HEUSLB (RH24) T
_ _ HEUSiD (RHOG)
Selection of desired procedure HEUSL1E (RHOG)
by name or scrolling UP/DOWN HEUS1H (RH24) m
v LOAD  example ALAG2B KPTEE  (RH24) o1 759 [ 251
KPTED (RHOG) '
LAGOZB (RH24) wesi ALAGO
LAGDZD  (RHOE) BHE e g
. EET —=—
_LOoAD | LF | DOUN | BACK |
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IFR procedure

Once the procedure has been
activated, you will see it in the route
box as shown here.

The procedure consists of as many
waypoints as can be displayed in
succession on the screen.

Go to the start (title) of the route
with UP

Go to the end of the route
with DOWN

NAV PAGE Lﬁ

 FHH DEEHFHD DDS B
| FHR-083/FHD DDI.B (TRM)

ive APT: EDNY)

| TFHE (LoC)
IFHK (LOC)
A NY002 (TRM)

nta

[ALAG2E

SID (EDNY)

FHZ4
(18007 ]
N0

| FHA

ALAG2EB 13GE 2490
ALAGZAE 1800 Z33
ALAGZ2BE 5a

ALAGZE

340

00:=04
aa:04
00-03

SCCT =

UP_ | DOLN | BRCK |

Eiﬂﬂﬂ'-!
NYOD40
FHR
ALACGQ

ALAG2B

ALAG2B
ALAGZE
ALAG22

| DOMN | BACK |




Display of Description of the flight plan box
procedure on the

Nav page Title of every route (procedure) saved in the fixed database
Example
Name of route (6 characters) ALAG2B
Type of procedure SID
followed by (APT) in brackets (EDNY)
Below t.his the waypoint listing 210 O
Waypoint ID ———— m— o
ALT Recommended/minimum altitude ALAGZE SID (EDNY)
MC Magnetic track RI24 ALAGZ2R 1366 240 17 00:04
DME in nm (180074 ) ALAGZE 1800 233 16 00:04
EET calculated from the GS entered in NY040 ALAGZ2B 59 13 00:03
the “Speed” box | FHA ALAGZB 340 § 00:02 |
RTE | GOTO | DCT | DEL |DELSEG|INVERT| NEXT | UI
Recommended/ The altitude (minimum altitude) is provided as a recommendation only.
minimum altitudes
Calculation of EET The average speed in the “Speed” box is e
in the flight plan the basis for calculating EET (hh:mm) e .1 10 |-
v NEXT  (repeat as necessary until ROUTE ALT  WC DHE_ EET
“Speed” is highlighted) SID (EDNY) |
ALAG2ZB 1366 240 17 00:03
or inflight mode (1800°+) ALAGZE 1800 233 16 00:08
v/ copyGS GS determined by GPS N¥040 ALAG28 59 13 00:07
FHA ALAG2B 340 8 oo:04

=> Updating of GS in flight

RTE | GOTO | DCT | DEL |DELGEG|INVERT| NEXT | UF
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IFR procedure

Display of procedure
on chart

Example SID ALAG2B i el LSS S AT A =y O MOVING
Friedrichshafen - R AP o e EHMEJI!
“luooe MAP [100%
urc21:05:49

: e\ s L , - leps SATFIX @
: > () Voenledgen =N 0) INFORMATION, |/ 2 J 47 47 OE 7"
A N e F [2983 - % rhmel | 1ze3%0 0 EE Nﬂ?q}'.ﬂﬁ?.
e N E 000 26,485
SR ‘iﬂFIrlfL A= k aL1 2303 faat
e HEI.‘I:EFHEHB"?{_ b 3 % =) MT
‘.#” E i ingpen . £ "-._ A LB _{ 'H:l ; e ct=1 — =
3 MR 3288 N ' N Vi
A — T T A ey #al WA TN L
B> }%ﬁrlr & n’_.l.:.a:_';éqlr - ] EE/ . Hﬁﬂﬁgg? 1-._ .[ 1 rl
™ PP Al N 4 B
3 ! [ ; i
A 2lier  ALAGO
100 [ —-
- |leeT ——
] nrar ALAGO
iy Tam1 0.0
I3 —

A EET: —

EAST | NORTH | SOUTH] _AUX |

The route display is not a point-to-point guide, but rather the conversion of instructions into vectors that
accurately project flight guidance onto the chart:

The display functions on charts of various scales, likewise on DFS approach charts.
Besides the green routing, the IDs of the terminal waypoints are also shown. This ensures perfect orientation.

The DCT to a waypoint further ahead can easily be traced on the chart and created on the NAV page at the
touch of a button.



Example of a STAR

Example STAR LAGI1E
Kalmar (ESMQ)

on the Nav page

Example STARLAGIIE ARC DME
Kalmar (ESMQ)

ARC DME on the chart

NAV PAGE (Active APT: ESMO)

| KALMAR
|kALMAR (APT)
| HRLHO/STURUF (AFT)
| HALMSTAD [APT)
| HAGSHLULT (APT)

nsfa

| LAGI1E STAR (ESM@) . _ I

LAGIS LAGI1E 2000 54 21 0c:00 | leer —-

{ICPT ) LAGI1E E 18 00:080 | b IFIB

L oK LNGILE 2000 52 3 00:00
LICPT ) LAGTiE 150

JEET ——

UP | DOMM | BACK

o058 riy NGB 41.088"
st E,@?/"Eﬁ?lh:ﬁmﬁ’l“

"cs
B

iﬁ DeT

DHE [4

Lrlll] T = =]

i EET_
.

oz WP ABI0K

o 1k L
ke Bhio0 [Yado
: g EEEI=—

h"ﬁi.:l:u i IF1B

11r1

Tmnl 112 |

e/
Mk ling -

N 1 } ‘-.:'.Ja}l EI"-'IELI EET
FLT | CHART | znm | Hav |[I:Tt. wp| WEST | ERST |II:IRTH|ECIIJTH| AL
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The IFR flight plan

Combination of
procedures to a
complete flight plan

Enroute

|

|

| |

| | ™

| | |
| | | |
| | | | |
! | |
sp | ENR | STAR : APPROACH |
Route segments
SID, STAR, APPR are predefined procedures: - for finding in the database under the name

- for combining by additive loading.

Procedures are always tacked together additively.
Complete procedures cannot be inserted into a procedure which has already been loaded. In this case the
newly selected procedure replaces the one originally selected (DELSEG is then superfluous).

ENROUTE waypoints  are addied individually to the route as required:

v NEXT (2 x)
v WPT
v IFR

v INS

v NAV
highlighting bar must be in the route box on the point (waypoint or name of a
procedure), before which the ENROUTE waypoints are to be inserted.

Selection of WPT database IFR

Selection of (ENR) waypoints Subsequent enroute waypoints are
treated as a route segment:

=> can be deleted altogether with
DELSEG.




Inserting
waypoints

Deleting
waypoints

Deleting complete
procedures

Putting together
and saving your
own flight plans

Single waypoints may be inserted into existing procedures (not complete procedures)

1 Highlight the waypoint of the RTE before which the new waypoint is to be inserted.
2. 2XNEXT  highlighting bar must be in the waypoint window
3. Select waypoints (name, ID or UP and DOWN)

If waypoints are inserted into fixed procedures, no procedure turns can be calculated and plotted for these
points on the chart.
=>  Plotting of point-to-point guidance known from VFR FMS flight guidance.

Single waypoints can be deleted with
v DEL after the waypoints have been highlighted.

Since procedural instructions may be distorted by inserted or deleted waypoints, if amisleading
display appears the finished procedure should be reloaded.
Predefined procedures and routes which contain fixed procedures cannot be inverted.

Procedures no longer required can be deleted with
v DELSEG from the flight plan (remain in the memory).

All IFR waypoints can be used to put together USER routes.
See page 49ff for the steps to be taken.

USER routes / route segments are displayed in the point-to-point routing.
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The IFR flight plan

Inserting a position —
an example

Waypoints may be inserted into an existing procedure

Example with InsPOS

No procedural turns are plotted on the chart, but the point-to-point routing already familiar from VFR FMS flight
guidance.

tul
[BEAEH / F 154 [ENH)
MEs O EQ10:00 (E R
NI 00 W DO ENT)
MBS OO WIZD 00 kN E|
Hes DU Wz o ENF

e

M Aag 15810

i ¥ ,‘
Ca1 fouess e

¥

Thidd e [ERT i . - )

M43 Al {11 5 ol 47 ARpEL D30
Lik4420 COLLEY 172 o5 ’ A
[Dfiz0 ELILS; = e tni B4 106
FALGAT a1 & i 14 EET: | wie

CRACAL BOLLEY  ZEAD AR 4 pa:g1 | o=t RAMOAL
At 1l gl =y ey n F:I: 25,1

| DaWH BACK : i HA DT WEST | EABT MDRTH|SOUTH| AL

AIE | GOTG | DT DEL DELSECINVE

NAVPAGE (Active APT: EDDM)  |/MOVING

[BEOSAL: FISE{ENE]
75RMG [ENR)

& GORUNA (41T
A tEbH)

AnLALES
[T P N T o I Y L 16 A

REET [T ] ET) :

Fritan | LAl S e 11 i 55:— RWoaL

ChKiEL MLl o) A 4 I

sl DAL 5 =i il

WPT  &AOTO | DLT IMa | EDIT |IneP3S WEXT | LP DM | BACK EAST HORTH[SOUTH| AL




Direct from the flight
plan — an example

D18
D0s0
L ,111-3]
oMoz

N 48 18,1727 i

02RIGFS]
JSRIGPEY
UBRIGFE]
&R IGPSY
EISEIGF'B!I 2130 g2
DEL |DELGEC[INWERT WEXT | LF | DOWN | BACK

VL Ol inanaray
e i.'-!'[:!" 115[::‘:“] ' 1 s s
5 =} - . -'-':u I-'w

TLHE 111136127
251, | 2203 feet
fHee1 150 [V 342

LB min 23 ges

b Didsa
fri2s Y330
e § min B9 ge
s RWOBA

v 505 |

1 "r Insing : T | ' =1 12 Win 13 sas
MAR |CHI'-'IET| ZI:I]"I Nn"\-' DT upd |_L|'| - LUH * |TI'|{|J|:| |

Abbreviating GPS approach to waypoint BEGEN

v NAV Nav page
highlight Begen in flight plan box
v DCT The chart will be immediately

switched back
v The red vector shows the path
v" Flight guidance in the info box

v' The course can beimmediately corrected to
the DCT.

1 min 5 goc

Dbddsa

T 21 [¥s02

e 9 mmin 43 ge
Y AWOEH

; / I 30 |

W AT : FE ileer 12 min 3 see

HI’-‘lF' |CH|'-‘|F!T| Zoom I e |DCTupel LUH — UM+ | Trilin | I
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EEEEEE—
Flight guidance in

the FMS window

The FMS window

Please see pages 57ff for information on flight guidance in the FMS window of the info box.

Fight guidance in FMS to the NEXT waypoints
in IFR navigation is only really practical during
the ENROUTE part.

During landing and takeoff procedures the dots are
sometimes so close together that point-to-point
guidance is not possible.

During turns the NEXT waypoint cannot be
determined by FMS flight guidance.
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Part 4: MT Track Recording and replaying a flight path (optional extra module)

Basics

MT Track = flight path actually covered

v’ Start of recording with valid position (SATFIX) in flight mode
v" Position (track points) recorded every 10 seconds

v’ Track is deleted when device is turned off. It must thus be saved beforehand if you wish to replay the track
at some time in the future.

Saving and Retrieving the track page
replaying a track

MOVING

- TS =
v AUX Track Page 3 - e ERRAIN
v TRACK &~ 1 _
Track=Name to EH‘@'E N p s ,;:!Hf Hode MAP|1¢“ ]
|TEFIEHI]I.'IE e P _._,.;_;;.*-g,,,:;.; LITC1SE.ﬁ. il;l__.almr
= HULNEN gpg
Function of buttons: Track to PLAY / DEL | LarN 48 21 .301_‘_,
v  SAVE  Save tracks you have Eg:;ms e :MEHSE 1:.9_59;
just recorded (flown) — EOMKEDOME : e
before switching off EDMSLIHC Ll - oo ooy EDNY
g T, G HG
device! —under a EDNC m 1.2 143
unique name (or one EGMCEDHA ﬁ'e’__ B —
provided by system) EKRN &L _3 . f‘*"gﬁgirt“ EDNY
v PLAY  Replay a track Etgsnn g ot FHA
v DEL Delete a track g Ao 013 T 141
v UP HOHENEMS gy =
v DOWN LAXONT BRA) vost EDMA
v BACK  Return to map mode LEUTKIRC 4 "*'53—5“_"‘1‘”_" w146
. 1000, n:m. Acer ——
SAVE | FLAY | DEL | UP | DOUN | | NORM | ERST | sT0F | BACK |




Replay mode with buttons

v NORM

v FAST

v  STOP
v BACK

Replay in quick
motion to real speed
Replay at fastest
possible speed

End replay

Return to map mode

ol Vol

Vs ST R

\'u-.h'n'rl .

—E[ﬂ‘l L ol

3491
M- 25 g

L1} T
J TJIA'Iiﬂ [ {"'\ ﬁ'ﬁ ol B i
"’ l = o ;

Ler N 47 51, _
Lon E 010 30.403°

1467"

e 158

" 28

ocr  EDN

Y

e 41.7

204

EERALIL
5L e
.ﬁ._l'"i

cor 15 min 41 sed
thart EDNY

r|_1_

¢ EDN

U

" 354

l[

rrr 3 mMin 48 sec

vest EDMA

|

i '|1°'-'unn£:*
| sAvE | PLAY | DEL |

ey

&{__ EET Eﬂ min 58 seq

Without interrupting replay mode you can

AN N NN

ZOOM

CHART
CHART/SIN.CHA
DCT

NAV

Zoom into the chart
Change base chart
Select a single chart
Select direct

Work with the Nav page.

Replay is ended when you change to flight mode.

MTUP /16 - 02 REV F Date: 25. September 2002

Page 77 of 93



Basics

Scanning

Part 5. MT Charting module (optional extra module)

MT Chart program

With MT Chart you can reference your own charts (scans). Using the assigned coordinates these can be
controlled from the MT main program. MT Chart is a Windows program.

Scanning

Before launching MT Chart the chart you need must be scanned. For interfacing with Moving Terrain the chart
must be prepared as a bitmap file in the so-called Windows BMP format (files with ending *.BMP). In addition, color
resolution must be 24 bit, i.e. 16 million colours = true colors.

Otherwise it does not matter whether you scan the chart with a hand-held scanner at home, at a service center close by
or send it to us for conversion into this type of file. You may use any standard scanner, as long as your file is saved
as a 24 bit BMP file.

For good, color-accurate and undistorted results it is best to use a color flatbed scanner.

Your original charts must satisfy the following prerequisites:

- It must be to scale (not distorted)

- Latitude / longitude must be readable on the grid or other points must be capable of exact referencing.

- For large areas it is important to make sure that the chart is based on a cylindrical projection (e.g.
Mercator). Conic (section) projections are not suitable.

The program also tolerates rotated scans. For the sake of clarity they should be north-up, although the software
compensates for errors caused by rotation.



Referencing

Referencing

Upon launching MT Chart you will see a special referencing symbol (diagonal crosshairs) in the center of the
screen, an as yet empty Navdata box and three menu items. In the map (Alt + A) choose the “Open” function or
press F2. The “Load Custom Chart” file dialog will be displayed. Now select the drive, directory and file (in
BMP format!) you wish to reference. You can move within the rectangular area with the direction arrows, to the
next box by pressing the tabulator and back to the previous box by simultaneously pressing Shift and Tab.

Once you have selected the chart you wish to reference (its name must be visible in the single-line box under file
name), confirm by pressing Enter. The file will then be automatically converted to the Moving Terrain MTC format.
You now have the choice of deleting or saving the BMP file. From now on you will only need the MTC file. We
recommend deleting the BMP file from your hard disk. If you lack the means to scan charts yourself and had the
file created externally, it is advisable to make a backup copy on another storage medium before you start work.

Now comes the most important part in the preparation of your chart for using with Moving Terrain: referencing.
The more carefully you perform this step, the better will be the results you achieve subsequently together with the
GPS. For referencing you must exactly reference three points on the chart (longitude and latitude). Move the
chart with the direction arrows or the right mouse button to place the referencing symbol at a point whose
coordinates are known to you or which can be read off the chart. For visual approach charts we recommend,
e.g. the grid at the edge of the chart. If no coordinates are provided on the chart (e.g. street map), you can also
drive/fly/walk to several points on the chart and measure the coordinates with the GPS.

You must reference 3 points. Please note: your reference points should be distributed as far as possible over
the chart. They should not be too close together and not lie in a straight line.

The MT program will also run if you have referenced only 2 points, but you will be forfeiting an important safety
backup and verification of accuracy.

To create a reference point move the desired chart point beneath the referencing symbol and select the referencing
menu (Alt + R) or press F8. In the dialog that appears you can give this reference point a name and enter its
coordinates (up to 1/1000 angular minute). Again you can move from one box to another by pressing the
tabulator and to the previous box by simultaneously pressing Shift and Tab. The point can be saved by pressing
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MT Charting

Quality

Enter (Save). Save three points in this manner. The program will now evaluate the accuracy of your input and
the deviation of the chart from the rectangular reference due to the projection. The following evaluations will be
provided:

Evaluation very good good medium poor but useful unuseable
del psi * 0-1 1-2 2-6 6-10 >10

(* Del psi is the internal evaluation criterium calculated from the relative angles of rotation of the chart between
the earth coordinate system and the pixel system ensuing in each case from the straight connecting lines from
the input points. The program simultaneously evaluates projection and reference errors).

Confirm this message by pressing Enter. The referencing quality can also be seen at MAP/ INFO.
Now save the correctly referenced chart with the Save function in the map menu (Alt + A) or by pressing

function key F3. This will save the chart in the Moving Terrain format together with your referencing and it is
ready for use in the Moving Terrain program.



Further functions in MT Chart

Savng single charts in
the MT system

Map menu

In addition to the functions as outlined in Chapter 3.1— Open, for opening BMP or MTC files, Save for saving
MTC files with referencing, and Info for showing the quality of your referencing — the map menu (Alt + A) also
contains the following functions:

Goto...

This function is used to check the chart into which you have entered coordinates. The referencing symbol is
displayed precisely over the point stipulated by you. However, if the coordinates are off the edge of your chart,
an error message will be displayed.

Zoom...

As in the main Moving Terrain program you can also view your own charts, except in the standard display, at a
magnification factor of 200%, or a reduction factor of 50%.

The charts on your Moving Terrain system

The charts prepared with the MT Charting module are available as single charts on your system. First of all
they must be copied into the directory \MOVTER.PRO\CUSTOM on your system.
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MT Update Utility

MTUpdate Utility Version 6.0:

How does the Instructions for the installation program

installation program

2 :
work? Basic concept:

A standard PC and the MT-Ultra device are connected via cable and software.
Data is read by a PC from a CD-ROM or a directory on the fixed disk and transferred to MT-Ultra by cable.

To enable the two devices to be connected, the PC must be booted up in DOS mode. This is in turn enabled by the
enclosed disk.

Please follow the instructions carefully and perform the installation step by step. Itis important to adhere to the
sequence of individual steps to ensure successful installation.

What do | need the o _ . :
installation program - The program enables the following installations from Moving Terrain CDs:

for?

Installation of base charts

Installation of Navdata (VFR and IFR Nav data, hospital data)

Installation of single charts (special charts, e.g. hospital landing places)
Installation of obstacle data

Installation of later versions = MT program updates

- You can transfer self-generated data from your computer’s hard disk :
single charts (created with the MTChart program)

- You can transfer from disk :
Navdata = Hospital landing places (SPITAL)
= USER




Preparation For the update you will need:

- PC or laptop with disk drive;

- Laplink cable;

- Keypad with PS/2 connector (with MT version 3.6);
- Boot disk = MT Update Utility Disk from MT;

- CD-ROM from MT.

Connecting the two Important: Both devices are first of all switched off.

devices

Step1l:  Open the service cover at the rear of your MT-ULTRA device.

Step2: Connect the 1st parallel port (printer port) of your PC (LPT 1) and the parallel port of the MT-Ultra
device with the supplied Laplink cable.
Step 3:  Switch on your MT-Ultra device. Wait until it has completely run up. Then press the AGREE key.
Step4:  Switch MT Ultra to the update mode:
a) Ifyou have Moving Terrain software version 5.0 or later, quit the program with AUX -> QUIT
(keep pressed).
b) If you have 3.6x software connect a standard PS/2 keyboard (adapter for other keyboards

enclosed) to the respective keyboard outlet. Quit the MT program by keeping <F12> pressed
for 5 seconds. Then press <ALT-F4> <ENTER> to exit Windows. At the DOS prompt enter the

following line:
C:\>intersvr /lptl /v Ix=a: Ix=b: <ENTER>
or if you have a German DOS version and a US keyboard

C:\>intersvr &lptl &v &x)a> &x)b> <ENTER>

Independently of your MT software version, the following screen must appear:
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MT Update Utility

This computer Other computer
(Server) (Client)
C: (2146 MB)
LPT1:
Transfer Connect Speed Alt+F4= Quit

Your device is now ready to receive data.

Step5: Insertthe MT Update Utility disk into the disk drive of your PC.
Step 6:  Switch on your PC.
Step 7.  Setthe keyboard options:

‘1" = German keyboard
2" = USkeyboard
<ENTER>.

——— Miivicyg Terralis Tpdote UEilzew w50

The program will now look for your MT
application. Once successful it will
display the main menu:
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Installation
options

Installation
from CD

Now select the desired option by pressing the number preceding it.

—= Movdity Torrain Todsté UEility who

To install data from a Moving Terrain
CD select Option 1.

With the following screen you will be
promptent to insert a Moving Terrain
CD.
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Insert the CD and press any key to
continue the installation program.

|

Provided the CD is a valid MT installation CD, the program will display e.g. the following menu:
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MT Update Utility

Active menu items are marked with an X.

Now select your desired update or installation from the categories marked with (X) by
pressing number keys 1-5.

 To return to the main menu press <ESC>.

» Obstacle installation/update is for the Rega version

|nSta”at|0n/Update Mowrins Terrain Updats TL11ity we O
of base charts —— awallalkle Zslscnice! Madas I— Zazelnart Treptallakion/Updele
21w sull Thzlallelios ..-"'.J']:'.l'i:‘.!. L= = [lounty-TT1] = Roarbry -0 slect i |
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£3x Repair indlalled Charcs =IITRR = pract Bagalfhary Tpdale
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Select 1: BaseChart installation/update
Make your choice on the number keys between:
<1> Full installation/update: Update all existing charts and installation of new charts

<2> Update installed charts: Only update existing charts (recommended if only limited memory space
available)

<3> Repair installed charts: Repair incomplete/defective charts.
<4>  Clear current selection: Delete your current chart selection.

With this choice a new window will open in the lower left half of the screen.
Activate the desired operation by pressing ENTER.




- The choice of countries enables you to put together precisely the combination you need for flight planning
on your MT Ultra. Since your hard disk does not have unlimited space for the charts, you may need to limit
your selection. All available countries will be shown in this list. Normally the complete data will be downloaded
and the basic setting now active is for all countries.

- If you wish to define an individual choice, press <4> to deactivate the choice of all countries. Now you can
select the countries applicable to you by pressing the respective letters (e.g. <E> for ICAO Spain, <G> for
ICAO Germany).

- Please note: Since we fit together the available ICAO charts of European countries at their borders, the
border zones can only be assigned to one country. For example, if you select Switzerland, you can be sure
that the selected charts will not cover the complete territory, because the system has assigned some single
files to France, Italy, Austria or Germany. In this case, please select the adjacent countries as well. If you
want to fly into the Pyrennees, you should not forget to load the Spanish chart into your system.

- Exception: If you select Germany, the complete ICAO Germany will be loaded onto your system.

Important:
At the bottom right of your monitor you will see how much memory space is available on your device
before and after installation (at least 10 MB must always be free!)

TS

— Foving Pervoir Codobs TTLILIby w5 —

—— ayvglolalile Selestlcn Moces — ReteThAr] TridbAl alld :'.l."l..'r'[]'_|..lﬂ.1:3.|.-.'—.
In thls example InSta"atlon B R T & e M :ﬂBEE_J_J_&[T_J-_l_']'_.II'L'J'__II'::ML e 2Tl g - T = il ~Heeeddll o Gl
w2 Tpdate inotollcd Chirz
cannot be started because -2 ‘.‘.'E:r_'_\; ir dnarallsd TrEres <FMTRS BlArl Bagatharl Tpndals
insufficient Space is deoligar ourrenl [eleesion «E5 lzave Bigethart-vpdats |
available. .
= Basetba s Dreasrs SR¥as o eme— [ Melaie-Slat skics —

clyi [ 0 FMH Epsic ICAG

wlx [30 i EB fracon T CIIRRTS

wile [z (4 T Ry it K Y T e et ing 262

e 130 TR AeETGe (=H] l.ta .r.e'—.}_m.i.J.‘ (&)

wde [ 4 VR Sasmgeleoeds OO0 to updata ]

o ¥ O FR EmdlverTeat TOOD —nstall new ]

i [l O FH - RuLbrlo Tong

s Hy [l 9 T T Yoty Tono OLOESEACE

sk ) O R Oo sy - Tines Lotz el At

T Tl O Tesr Lomilivea A A loeak la IERS [res 153 -ME

I P 4 VR Uniled Finsdor IZRD Temisrad LA

T Tu] I NTE el ar TORD rorasning 151 TE

wHn x| 3 FB Bernclix Zzonobd s Jooon —ona

g Sers T | sk — Rl Diswis
Lopyrighs 20Ul =

MTUP /16 - 02 REV F Date: 25. September 2002 Page 87 of 93



MT Update Utility

Installing/updating
single charts from CD

Installing/updating
Navdata from CD

Installing/updating
obstacles from CD

Installing/updating
program from CD

Select 2: CustomChart installation/update
All custom charts will be installed from a MT CD. Even when files have the same name, the older files will be
replaced by new versions. A selection of individual custom charts is not possible.

Select 3: NavData Installation/Update
Navdata is installed from an MT CD; older versions can be replaced by newer ones.
(applies only to Moving Terrain Standard VFR and IFR data)

Installation or update of obstacle layers (Option 4) (see Updating from disk)

To perform a software update of your MT-Ultra from Version 5.x to 6.x, or from version 6.x to a later version, choose
Option 5.

Important: The user waypoint databases of the two basic versions 5.x and 6.x are incompatible, you must therefore
delete your old database.
If you have already created a large number of user waypoints and do not want to lose them, you can save your
database to disk (see also main menu item “Data transfer from/to disk” option “Load user waypoints from MT
system”’).
As a precaution, upon selecting the option “Program Installation/Update” if a user waypoint database exists in 5.x
format the following window will be displayed:

THE USEIWDPT DR CAN NOT BE READ BY THE NEW DROGRAM

AND) MTIST RE DETRETED | |

FLEASE SPECIEY IF IT SHOULD BE SAVED ON DISE [¥/N|

CR PRESS «F3C= TD STET BACE TO THI MAIN MINUT
Do you want to save your database to disk for converting later?* Choose “Y”. If you have up until now hardly had
occasion to record your own waypoints or your database has already been saved to disk, choose “N”. In case of
doubt you can press “ESC” to cancel and return to the main menu. No changes will have been made.

* If required, ask us about the conversion tool.



Registering the

Moving Terrain

version on your
device

Installing/updating
Navdata from disk

Upon installation of a new program version the device must be re-authorized (see Appendix: “Authorisation
page”)

For installation from disk or backup of user waypoints select “Data transfer from/to disk” in the main menu 2:

LRI TN 0 I St T G -8 I ECTT IR R TR PR (S E T8
R | oper astomelertd from Lisk

A= Py Sapy Wayprintss Frun Dark

fRweo= (vl Tnpy Chetaales Cxen o Lisk

a4~ [H] Locs Toor Woavpsinto Croon T Sel oo

Elesse ghonoe with wiarn of Phe evailabie @addabs agdss
oAt 1A eEisen I pESesing als. «<dn, JedstGr dds

¥ pregf-=EBRC: TS =Etep hazk Epc-tiod matil mesra

Now select the desired installation.

FTREER THAOET WTIR WEYRITT TTHH
IHTS DRIVE K- MD FRISS AYZ ¥FEY TO PROCEIL
OHOPE AL SR 0 RETORY N MALR ML

The program will prompt you to insert the appropriate disk.
If you have inserted the wrong disk, the following error message will be displayed:

ImEar-—ad didll does act contnin
g walid waypoint database!!!
Please ingert Waypoliot dligk
and press any key Lo procesdg )
Bragg =50 o veturn to TARID men .

Now you may press ESC to return to the main menu or continue installation after inserting the valid disk by
pressing any key.
Once installation has been completed, the program will prompt you to re-insert the update disk.
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MT Update Utility

- : Select sub-item 3 “Copy Obstacle from Disk”
Installing/updating

obstacles from disk

Important: Please quit the Update program only via the main menu EXIT in order to guarantee correct
installation of the obstacle layer.

Backup of user Please keep an empty disk at hand.
waypoint database Select sub-item 4 “Load user waypoints from MT system”.

ULEASE INSTERT AN FMDTY 2rOpPpyY DISE
THTS DRIVE A: &bl FELSZ ANY EEY TOD PROCEED
OF PFRESS <RS0 TO RETHEN 70 MAIN MINU

Now insert the empty disk and continue.

——

Uscr waypoint database suagegfully hazked up

PRE&ES ANY KEY TO PROCEEBD |




Installing single
charts directly from
the PC’s fixed disk

Completing the
installation process

Important: Your referenced custom charts (*.mtc) must be stored in the directory
C:\MOVTER\CUSTOM.NEW, otherwise the installation program will not find them. Please create
a directory with this name on your PC’s hard disk C: and save your custom charts to it.

Availshls Instal’ ation-Modes:

[X] ©¢opy Customcharcs frcm Disk

EE [x] Copy E-m}-I;r_rint.f_; trom Tisk

=3 = [x] Copy Obstacles from Lisk

=dn ] Toad User Waypoints Lrom MT Syglem

e ==

Pleags chogfe with woich of the availatle updacc modeos
vou want Lo proceed by pregeing <l1s, <2, 3% 0 <43
or prsss =ESU0= to step back to tze main mend "

Choose the option <Copy Customcharts from Disk>. The other functions given in
this menu are not relevant for the serial version.

To finish the installation program choose option 3 in the main menu:
“Exit from Update Program”

Switch off the two devices and remove the interlink cable.
Remove the boot disk from your PC and keep it in a safe place. You will need it for further updates.

Close the service cover at the rear of your MT-Ultra with the three screws provided.
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Authorization

page Under

v AUX you will find:
vAUTH Switch to authorization page

This function allows you to enable further soft and/or hardware modules on your system.
To enable these modules you will need a code, only obtainable from us.

v AUTH  (Keep pressed for approx. 3 seconds = precaution against unintended activation!)
This will take you to the Moving Terrain Licence Manager.

Srarrcing Moving Terrain Livsnszs Manacer

. B S R W RN R B N W SN RN R M e e e e

MOWINES: ThEE& N MTPED.EXZBE= Liczmss Maintenanco

The following OPTIOMS are snablad:

FME

Hamsede

THE
ghstaclas
TS

Swiss G-id

[E=fvthardizsa] [Q-Duill

Eleaege Seleost from the menu abhove: a
Site (5ds: DO3AR TR BOES 2AE0 07
Enter Silte Key or '.!' Cta guit:




Registration

Confirm with “Y”. Moving Terrain Licence Manager will now display information on modules currently enabled.

Caution:
Do not press “A” for “AUTHORIZE”, otherwise you must obtain a code from us. Please avoid this
unless you actually wish to acquire a new module for your current system.

Close the MT Licence Manager with “Q”.

Please enter the ‘site code’ in the enclosed form and fax it to Moving Terrain AG (08376 - 9214-14). Moving Terrain
will send you your ‘site key’ by return fax.

This ‘site key’ must be entered and confirmed with <ENTER>. If you do not have a second keyboard, you may
connect your PC keyboard temporarily to your MT-Ultra and use its ENTER key.

Please note: For version 6.1 d and later you will need a 2nd keyboard. Confirm the site key by simply pressing
a function key (buttons below the screen).

Finally, press ‘Q’ for QUIT to terminate the registration program and launch MT 6.x.
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