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Introduction

With the VP7 you have chosen the leading system of the VP-series which is unsurpassed in precision, efficiency and its variety of functions. Due to the modular structure and to the nearly unlimited ability to extend it, the system is laid out to meet future requirements. Each option of the system described in this manual can be realised at a later time. Even the instruments of the VP6-series can be upgraded to VP7 standard.

The flight computer of the VP7 is based on a pressure probe variometer with high-quality piezoresistive pressure probes which individually are calibrated in a lavish process for a wide pressure and temperature range. In this way resolutions for the vario of +/-1 [cm/s], the altimeter of +/-1 [m] and the airspeed indicator of +/-10 [km/h] will be realised. Due to internal corrections of the measured values, all device functions work without altitude errors.

The link with a specially developed satellite navigation module (option 7-GPS) with very short initialisation times, or the GNSS Flight Data Recorder VP8 - as external GPS receiver - provides an outstanding navigation aid with all specific functions for the glider flight. There can be stored up to 255 turnpoints and 32 flight tasks with up to 14 stages in the operator’s library. With the computer interface for data transfer between VP7 and a PC it is possible to edit and manage several complete libraries on the PC and to transfer data in both directions (option 7-PC). The automatically recorded flight log at the last 100 flights can also be transferred to the PC and be printed out. All GPS functions, e. g. the search of the closest airports and landing fields (option 7-PLATZ), the calculation of the wind vector and wind component on the leg or the modification of the flight task during flight can be executed from the flight display window. In connection with the electronic compass (option 7-MFS) not only the compass course will be indicated but also the calculation of the wind is executed automatically. 

Two graphic packages with many possibilities for configuration provide a clear display adapted to the flight situation of variometer data (option 7-GRAF) and navigation data (option7-GPS-GRAF).

The VP7 includes as standard an extensive statistics library of the last 20 flights, in which the data will be recorded separately for each single leg. For the personal flights analysis the program option Flight Data Log is available with which the barograph and position data will be stored and which can be transferred later to the PC for analysis.

The functions and operating procedures of the VP7 will be described in detail in the User Manual. Even when - due to the menu guided user interface and the integrated help texts - operation is easy, the instrument is so complex in the way how it operates that not all of its functions are intuitive ascertainable. To take advantage of the complex range of functions of the instruments and to avoid operating errors the pilot should study this manual carefully.

Familiarise yourself on the ground - e. g. with the simulator mode of the instrument and not in the hectic of flight preparation. Then the instrument will supply you always quickly and clearly with the desired information to make flight decisions easier.

Should you have further questions after having studied this manual, we will be delighted to assist you.

Tel.

0241 - 56 30 22

Fax

0241 - 56 39 13

We wish you always a good flight.

Yours Peschges Variometer GmbH

1 Description of the operating elements

The operating elements of the VP7 are - the vario-speed command switch excluded - integrated in the front panel of the electronic unit.




Fig. 1 Operating elements of VP7
*S1*   ON/OFF-switch

After turning on, the Flight Computer indicates the following starting sequence:

1.) Display of manufacturer’s name and version

2.) Display of device data

[VP 7 E]


device name

[Program-Vers:]

program version of VP 7

[SeriAL no.:]

serial number of VP7

[Version]


issuing date of the version
[Glider Type:]

glider type

[Alm.Date:]

month of last update of almanac data (7-GPS)




Fig. 2 Display of device data

3.) Information text for GPS-operation (option 7-GPS)

During the starting sequence a two page information text for GPS operation will be displayed. Each page will be displayed for approximately 15 seconds but may be skipped by pressing the ‘ESC’ button.

4.) Information text about memory capacity (option 7-LOG)

In case there is memory capacity used from flight recording of previous flights, an information text will be displayed which informs about the memory capacity still available. In this page you can select deletion of old data and clearance of the entire memory or storing of data stored for later PC transfer.

After switching on, the variometer display moves to negative full deflection. After approximately 30 seconds the display moves back to zero position.

Note: If during flight - by accidentally switching off or by switching to another battery - the power supply of the instrument is interrupted, the instrument will go through the starting sequence again but the tasks and statistics will be continued. The VP7 only notes the termination of the flight by the total pressure.

*S2*   Volume control button

· for volume control of the audio generator (long activation = quick change)

*E*   Enter-button

· for activation of menu items

· for activation of input fields

· for safety queries - YES

· for resetting to standard values (zero) when pressing > 3 sec

· for activation of the field selection in the flight display when pressing > 3 sec 

*ESC*  Escape-button

· for closing of input fields (the selected value will be stored)

· for returning to the previous menu

· for safety queries - NO

*H*   help-button

· for activation of help information

The ‘integrated’ user manual of the VP7 can be called up anytime by pressing the H-button. In addition to short explanations about the displays of the flight display you will find extensive explanations about selected values and alteration procedures for all menu items and input fields.

*D*    Turn knob

· for selection of input fields and menu items 

· for alteration of values

The fields and menu items selected with the turn knob will be displayed inverted in the flight display.

*P*   Push-button function of the turn knob

· for quick return to the menus in the flight display (button combination *P* > *ESC*)

· for quick change between wind and Mc Cready input in the flight display

· for configuration of the last info line in the flight display when pressing > 3 sec 

· for changing the resolution in different graphics (zoom)

*S3*   Operating mode selector

On the basic cabling set of the VP7 an additional operating element is situated - a three-position switch for

· alteration of the operating mode between:

variomode - automatic - speed command mode

In the middle position the switch automatic eligible on the VP7 is activated (chapter 5.6).

Additionally the VP7 is prepared for remote control with an external operating unit which is integrated in the flight stick. As the operating unit for the stick handle will be individually made for each aircraft type, you are requested - if interested - to refer directly to our variometer customer service by giving your aircraft type.

General notes for VP7 operation

The menu guided user interface realised for the first time by the introduction of the VP6 has been taken over with all improvements made in the meantime for the VP7. The most important operating elements are the turnknob, the ´E´- and ´ESC´-button. The ´H´-button (call up of help information) and the push-button of the turn knob (quick switch over) have special functions.

Inputs into VP7

The line selected with the turn knob will be displayed inverted in the menus. By pressing the ´E´-button you will have access to the corresponding submenu or input view.



Fig. 3 Example: Menu

In the input view the value displayed in the input field will be changed with the turn knob. The input can be exited with the  ´ESC´-button. The last adjusted value will be stored until it is changed again (also after switching off the instrument).



Fig. 4 Example: Input view

By repeated pressing of  ´ESC´ you can return to the previous menu to [Main menu]. 

Note: Many values can be changed in the parameter fields of the flight display view as well as in the menus. On the one hand values can be changed without exiting the flight display, on the other hand detailed help information (´H´-call-up) are available in the menus.

Setting values to zero

When pressing the ´E´-button > 3 sec in different quantities the value in the selected field of the flight display will be set to zero (e. g. distance of the tachometer, Mc Cready value, wind component) or will be reset to default values given by the manufacturer (e. g. variometer range, integrator time constant, dampening values).

· Select field with the turn knob,

· press shortly the ´E´-button,
> field inverts completely

· press the ´E´-button longer than 3 seconds,
> value is set to zero.

Fast return to flight display view

The normal procedure for returning to the flight display view from the submenus can be skipped by pressing the turn knob (Pushbutton) followed by the ´ESC´-button you will return quickly to the flight display view (exception main menu).

Help information

The VP7 has an integrated user manual. Help information about menus, input views and selected fields will be displayed when pressing the ´H´-button. With the ´ESC´-button the help information will be exited and you will return to the menu field from where it was called up.



Fig. 5: Example: Help information
Menus of the VP7

A complete overview of the menus of the VP7 Competition 98 is shown in Fig. 6 and on the following page. In the overview menu items for additional options are also listed, which are not included in the basic version (e. g. menus in connection with GPS-link, graphic menus, ...). If an option was not realized, the corresponding menu items cannot be selected and the functions cannot be carried out.

Diese Seite gegen das Übersichtsblatt [6_MNU.CDR] austauschen

2 The Primary Flight Display

The Primary Flight Display (PFD) offers a variety of clear flight-important information at one glance. The quickly noticeable analogue display (pointer, bars, graphics) will be supplemented by the precise information of the digital values.

The PFD is splitted into the following display categories:

· altimeter

· airspeed indicator 

· variometer

· course indicator

· glide path indicator

· navigation displays

· status displays (marker)

The configuration of the functions will be described in detail in the corresponding chapters. PFD specific configurations can be made in the submenus [CONFIGURATION 1]>[PFD-MENU].

Fig. 7: PFD-Menu

Status displays on the PFD

· Marker: task status [START], [RUN], [STOP], [TURNPT] (= to turnpoint), 

[FINISH] (= to destination)

· Marker: [AH] previously adjusted arrival height will be considered in the glide path calculation

· Marker: [BUG] polar deterioration (mosquitopolar) will be considered in the performance calculation.

Darstellung

PFD display area variometer

	Display


	Value
	Description

	pointer (large)
	vario signal
	graphics resolution:

0.1  m/s in range 
2.5
m/s

0.2  m/s in range 
5
m/s

0.4 m/s in range 
10
m/s

	pointer (small)


	short-time integrator
	graphics resolution:


see variometer display

	pointer graphics


	speed command
	
+/- 5 km/h per segment


(1st segment at +/- 10 km/h)

	symbol


	vario or speed command mode
	
turned arrow - vario mode


straight arrow - speed command mode

	digital value with tendency display
	short-time integrator
	
adjustable range: 8 - 64 sec,


resolution +/- 0.1 m/s


triangle as tendency display

	digital value with tendency display


	long-time integrator
	
fixed range: 1 h


resolution +/- 0.1 m/s


triangle as tendency display

	shorthand


	vario type in speed command mode
	
R = relative vario


N = net relative-vario

	shorthand
	display range
	
+/- 
2.5
m/s


+/- 
5
m/s


+/- 
10
m/s


PFD display area airspeed indicator

	Display


	Value
	Description

	bar


	speed
	graphics resolution +/- 2.5 km/h

	digital value


	speed


	resolution +/- 1 km/h

	marker


	airspeed indicator setting
	IAS or TAS

	marker


	optimum speed
	resolution +/- 2.5 km/h


[CONFIGURATION 1] >[PFD-MENU]>[AIRSPEED]

PFD display area altimeter

	Display


	Value
	Description

	pointer


	altitude
	adjustable scale

	digital value


	altitude
	resolution +/- 1 m



	marker


	altimeter setting
	QNH or QFE


[CONFIGURATION 1]>[PFD-MENU]>[ALTITUDE]

[CONFIGURATION 1]>[PFD-MENU]>[INDICATOR RANGE]

PFD course display

	Display


	Value
	Description

	pointer


	course over ground

or

compass course
	graphics resolution +/- 5 °

	digital value


	course over ground

or

compass course
	resolution +/- 1 °


The course indicator of the PFD can either indicate the course over ground (GPS value) or, in connection with the electronic magnetic field probe (Option 7-MFS), the compass course.

[CONFIGURATION 1]>[PFD-MENU]>[COMPASS]

Navigation indication

· graphics indication: aircraft symbol with indicator bar for required course (range +/- 90 °)

command indication: bar on the right of the aircraft symbol = change of course to the right required

· digital value with unit: required course to next turnpoint / to destination (resolution +/- 1°)

· digital value with unit: deviation from course track (R = right / L = left; resolution +/- 1 km)

Glidepath indication

· digital value with unit: distance to next turnpoint / to destination (resolution +/- 0.1 km)

· digital value with unit: glidepath (resolution +/- 1 m)

· graphics display: aircraft symbol in relation to fixed glidepath track

The flight data display (FDD)

During flight all important information will be displayed in the Flight Display view. Here you can change all relevant values for the flight and carry out all functions without having to leave the view.

In the normal representation, the flight display is divided into four large data fields, five information fields and five parameter fields. Each field is divided into field description and value. The field description selected with the turnknob is displayed inverted. If the turnknob is turned right over the fifth parameter field, five additional parameter fields will be indicated. The distance field (upper left data field) and 14 parameter fields can be selected altogether with the turnknob for value changes.

Each data and information field can be configured by the user (you will find a complete list of all available values in chapter 11.2). The upper left data field is the only exception. The so-called distance field is (see chapter 11.1) shows the distance to the next turnpoint or the distance aver all remaining turnpoints to the destination. All descriptions e. g. glidepath or required altitude refer to the distance indicated in the distance field.




Fig. 8 Flight Display view

In Fig. 8 the pilot is on the last leg of his flight task. In the status field [STAT] destination[FIN] is indicated. The distance to destination (calculated by the tachometer of the instrument) is 38.6 km. In consideration of its total energy (kinetic and potential energy) the aircraft is 283 m above the glidepath. The means in case of homogeneous distribution of climbing and sinking on the remaining distance and when keeping the required speed, the destination would be reached approximately 280 m above the selected arrival height. The place of destination has an elevation of 160 m. The statistic data say that at a flight time of 4h24’ the distance flown until now is 361 km. A gain in altitude of 6400 m was achieved at a thermalling rate of 39 % of the total flight time. The McCready setting is 1.5 m/s and the tailwind component on the leg is 18 km/h. The McCready field is selected.  

2.1 Modification of data and information fields 

The configuration of data and information fields is effected in the same way for both field types.

[MAIN MENU]>[Configuration 2]>[Data Window]

[MAIN MENU]>[Configuration 2]>[INFORMATION WINDOW]

You will find a complete list of all available values in the next chapter.

(1) select field with turnknob,

(2) push the ´E´-button to activate the input,

(3) select the desired value with the turnknob,

(4) terminate the selection with  ´ESC´,

(5) repeat position (1) - (4) for each field,

(6) leave the window with ´ESC´.



Fig. 9 Configuration of data fields



Fig. 10 Configuration of information fields

Quick configuration of the lower information line in the flight display window is possible. When pushing the turnknob (pushbutton) for more than 3 seconds the fifth line inverts. Then select the desired value with the turnknob. Leave the configuration menu with ´ESC´. 

On instruments with GPS-link the range of the information fields can be completely switched over the GPS parameter field [ON] to the display of GPS data (see chapter 12.2.2).


List of values

All values which are included in the VP6 COMPETITION and in the VP7 (program versions 98 and realization of all system options) are listed in the following tables. In that way e. g. the GPS values or values calculated with support of GPS data are only available in connection with the satellite navigation module (option 7 GPS) or with the link to the flight data recorder VP8. The indication of the compass course and the wind vector in the information field is only available in connection with the electronic compass module (7-MFS). The information field configuration „display of next airfield/airport) is only included in connection with the airport data base and the search function (option 7-PLATZ).

Text descriptions about the selected values will be displayed in all fields of the flight display. As the number of digits for descriptions is limited, not all descriptions are completely written out but have concise abbreviations.

Menu for upper left data field = distance field
	Value
	Field description
	Described in chapter

	Distance (tachometer of VP7) to next turnpoint
	[DistanCE]
	11.1

	Distance over all remaining turnpoints to destination
	[Dist FIN]
	11.1

	GPS-distance to next turnpoint
	[GPS-DIST]
	11.1

	GPS-distance over all remaining turnpoints to destination
	[GP.D-FIN]
	11.1


Additional choice for all remaining data fields

	Value 
	Field description
	Described in chapter

	Altitude (dependent on altimeter setting: ONH / QFE)
	[  ALTITUDE ]   
	6

	Time
	[  DAY TIME ]
	8.5

	Flight time
	[  Fl.TIME  ]
	15.1

	Task time
	[  tsk time ]
	15.1

	Optimum departure speed 
	[  mc.speed ]
	(

	Glidepath (to next turnpoint / destination)
	[ Glidepath ]
	11.2

	Required altitude (to next turnpoint / destination)
	[ Rec.HEIGHT] 
	11.2

	Speed 
	[  AIRSPEED ]
	7

	Altitude over airfield
	[  QFE alt. ]
	6

	Altitude in feet (dependent on altimeter setting ONH / QFE)
	[  FT-alt.  ]
	6

	Lift / drag ratio
	[ L/D RATIO ]
	15.1

	True airspeed 
	[    TAS    ]
	7

	Required course to next turnpoint (true north)
	[  GPS-bear ]
	12.1

	Required course to next turnpoint (magnetic north)
	[ BEAR-MAGN ]
	12.1

	GPS glidepath (to next turnpoint / destination)
	[ GPS-GLide ]
	11.2

	Average cruising speed 
	[ GPS-speed ]
	15.1

	Current course over ground
	[ GPS-track ]
	12.2.2

	GPS glidepath to destination
	[ GP.GL-fin ]
	11.1 / 11.2


Choice for information fields
	Value
	Field description
	Described in chapter

	Altitude in feet (dependent on altimeter setting QNH / QFE)
	[ FT-ALTITUDE  ]
	6

	Glidepath (to next turnpoint / destination) 
	[ GLIDEPATH    ]
	11.2

	Speed (Indicated AirSpeed / IAS)
	[ AIRSPEED     ]
	7

	Flight time
	[ FLIGHT TIME  ]
	15.1

	Task time
	[  TASK TIME   ]
	15.1

	Departure speed
	[  MC SPEED    ]
	(

	Thermalling rate in % of task time
	[ THERMALLING% ]
	15.1

	Total gain in altitude on flight until now
	[ TOT.HEIGHT   ]
	15.1

	Temperature
	[ TEMPERATURE  ]
	8.8

	Potential temperature 
	[POT.TEMPERAT. ]
	appendix

	Estimated time of arrival
	[     ETA      ]
	15.1

	Average cruising speed (ground)
	[ AV.GND.SPEED ]
	15.1

	Average cruising speed (ground) on current leg
	[SPEED ON LEG  ]
	15.1

	Average cruising speed (air) for entire task
	[ AV.AIRSPEED  ]
	15.1

	Average climb in current thermal
	[ THERMAL AV.  ]
	15.1

	Altitude gain in current thermal
	[ ALT.CLIMBED  ]
	15.1

	total average climb
	[TOT.CLIMBRATE ]
	15.1

	Total distance flown
	[ DIST.FLOWN   ]
	15.1

	Battery voltage
	[BATT.VOLTAGE  ]
	8.8

	Glidepath over all remaining turnpoints to destination
	[GLIDEPATH FIN ]
	11.1 / 11.2

	Lift / drag ratio
	[  L/D NUMBER  ]
	15.1

	TAS
	[True AirSpeed ]
	7

	GPS distance
	[  GPS-DIST.   ]
	11.1

	GPS course to next turnpoint
	[   GPS-BEAR   ]
	12.1

	Magnetic course to next turnpoint
	[  BEAR MAGN   ]
	12.1

	Glidepath to next turnpoint (calculated with GPS distance)
	[  GPS-GLIDE   ]
	11.1 / 11.2

	Current speed over ground (GPS value)
	[  GPS-SPEED   ]
	12.2.2

	Current course over ground (GPS value)
	[  GPS-TRACK   ]
	12.2.2

	Glidepath over all remaining turnpoints to destination (with GPS distance)
	[  GP.GL-FIN   ]
	11.1 / 11.2

	Current lift / drag ratio achieved
	[  GPS-D-FIN   ]
	15.1

	Compass course (course air)
	[COMPASS COURSE]
	18.4

	Wind vector: wind direction and wind speed 
	[ WINDVECTOR   ]
	12.2.4 /18.4.2

	Name of next turnpoint 
	[   TP NAME    ]
	10

	Display of next airport (airport data base) or airfield (user library) with name, course and distance 
	[  AIRFIELD    ]
	12.2.9


The parameter fields are fixed in the following order. Five parameter fields each are displayed at the same time.  By turning the turnknob to the right over the last field in the first line, the second line and then the third line will be displayed.








Fig. 11 Parameter fields
	Line
	Value
	Field description
	Described in chapter

	1
	McCready value
	[MC  ]
	5.4

	1
	GPS-functions and graphics
	[GPS ]
	12 / 13

	1
	Wind component on the leg
	[WIND]
	11.4 / 12.2.4

	1
	Elevation
	[ELV ]
	6.2

	1
	Status of flight task
	[STAT]
	11.3

	2
	Polar deterioration
	[BUGS]
	8.2

	2
	Variometer range
	[rang]
	5.1

	2
	QNH value
	[QNH ]
	6.1

	2
	Dampening vario signal
	[D VA]
	5.10

	2
	Dampening speed command signal
	[D Sg]
	5.10

	3
	Integrator time constant
	[aveg]
	5.2

	3
	Wing loading
	[wl  ]
	8.3

	3
	Variometer graphics 
	[GRAp]
	14

	3
	Average cruising speed leg
	[aspl]
	15.2


2.2 Changing values in the Flight Data Display

The values of the parameter fields and the distance of the tachometer (not GPS distance) in the first data field will be changed as follows:

(1) Select field with turnknob

>
field description inverts 

(2) Press shortly the ´E´-button

>
entire field inverts

(3) Push the turnknob or

>
value will be changed or

push the ´E´-button longer than 3 sec.
>
value will be set to zero

(4) Push the ´ESC´-button

>
field description inverts



Fig. 12 Changing values in the Flight Display integration time

Special function

In the Flight Display view the pushbutton of the turnknob in addition to the quick configuration of the upper information line when pushing long has an additional special function: 

When pushing shortly the turnknob the parameter field [MC] (= McCready-value) will be selected and the value can be changed directly without pushing ´E´. When pushing again shortly the pushbutton the parameter field [WIND] (= wind component of the leg) inverts and the value can be entered directly with the turnknob.

In that way when approaching the destination with support of the glidepath indicator both most important influencing values which cannot be fixed in advance can be changed very easy. The changes have a direct effect on the calculation of the required altitude and the glidepath.




Fig. 13 Switching between McCready and input of wind

variometer and speed command

The variometer of the VP7 consists of:

· the total energy compensated variometer

· the interval integrator

· the net relative variometer

· the speed command

· the audio generator

All functions can only work properly when the total energy compensation is properly adapted. Therefore a longer test flight in calm air should be carried out after the installation of the device. During flight either the functioning of the compensation nozzle or the functioning of the electronic compensation (recommended) should be checked. The procedure for the determination of the optimum compensation value for the operation with electronic compensation is explained in chapter 5.9.

2.3 The TEK variometer

Conversions form kinetic energy into potential energy, that means conversions between speed and altitude, are not considered in the total energy compensated (TEK) variometer.

Due to the application of the electronic pressure probe technology and internal correction of the measured values, the variometer works without altitude errors.

In the menu

[Configuration 1]>[INDICATOR RANGE] 

you can choose between three display ranges. In the flight display the selection of range can be done with the parameter field [RANG].

+/- 2.5
m/s

+/- 5
m/s

+/- 10
m/s

The value will be stored when leaving the menu item.

Note: The switch over of ranges do only influence the variometer functions, not the speed command functions. 

The selected range will be displayed on the PFD and in the parameter field [RANG].

2.4 The interval integrator

In the vario mode the average climbing will be indicated permanently on the PFD.

This is a real integrator and not, like often in other devices, a long dampening.

In the menu 

[Configuration 2]>[AVERAGER TIMECONSTANT]

and in the parameter fields [AVEG] of the PFD the integrator’s time constant for the short time integrator can be adjusted:

· Range
8 to 64 sec 

· Step width
1 sec 

In the PFD the short time integrator will be supplemented by a long-term integrator with a fixed integration time of 1 hour. Additionally to the digital integration value, a triangle pointing up or down shows the tendency. When e. g. the triangle is pointing up, the value has increased compared to the previous integration time (the thermal gets stronger or is used better).

Note: The adjusting of the integration time of 30 sec. Corresponds to a standard circle with a bank of  30° when thermalling.

In straight flight (speed command mode) the digital integrator indicates always the integrated value of the net relative vario signal.

2.5 The net relative variometer 

In speed command position, the climbing and descending, which can be achieved if the pilot turns in at that location, is always indicated on the PFD. The increased polar descending in circle flight (circling polar) is considered.

The indication depends on the following inputs:

	Value
	Parameter field
	Menu

	Aircraft polars
	---
	  [CALCULATING PARAMETER]>[GLIDERTYPE]

	Polar decreement
	[BUG ]
	  [CALCULATING PARAMETER]>[Polar PENALTY]

	Wing loading
	[WL  ]
	  ---

	Dampening variometer
	[D SG]
	  [Configuration 1]>[DAmpING Vario]

	Switching of range
	[RANG]
	  [Configuration 1]>[INDICATOR RANGE]

	McCready value
	[MC  ]
	  ---


2.6 The speed command

Like most functions of the VP7 the speed command will also be realized by microprocessor technology. The calculation of polars is effected with support polynoms which allow to reproduce with high precision the aircraft performance over the entire speed range.

By permanently considering the decrease of air density dependent on the altitude it is achieved that the speed command indicates exactly in all altitude layers. When comparing the indication it must be considered that other systems work partially with considerable altitude deviations (e. g. mechanical variometers with McCready ring).

The speed command is indicated as arrow symbol in the PFD. The surface of the arrow increases non-linear when the deviation from the optimum speed increases. To achieve a calmer indication the first segment will only be shown at a deviation of more than 10 km/h. Each following segment corresponds to an addition of deviation of 5 km/h.

The speed command is a command device and tells the pilot if he must „push“ or „pull“

· speed command arrow points up
>   PULL

· no deflection


>   SPEED IS OK

· speed command arrow points down 
>   PUSH

Following adjustments influence the speed command:

	Value
	Parameter field
	Menu

	Aircraft polars
	---
	    [CALCULATING PARAMETER]>[GLIDERTYPE]

	Polar deterioration
	[BUG ]
	    [CALCULATING PARAMETER]>[Polar PENALTY]

	Wing loading
	[WL  ]
	                    ---

	Range switching
	[RANG]
	    [Configuration 1]>[INDICATOR RANGE]

	Dampening speed command
	[D SG]
	    [C0nfiguration 1]>[DAmpING CRUISE]

	McCready value
	[MC  ]
	                    ---


2.7 Vario mode in speed command flight

In the menu

[Konfiguration 1]>[Varioart in Sollf.]

it is fixed which variometer display should be displayed in speed command mode. Following variometers can be selected:

· net variometer

[Netto]
· net relative variometer 
[Relativ]

· TEK variometer
[TEK]

Net vario means that independent of the own descending of the aircraft - only the pure air masse climbing and descending will be indicated.

In the net relative variometer the climbing will be indicated which could be achieved when the pilot would turm in at the point flown through. The own descending of the plane in circle flight will be considered in this variometer selection. 

Note: The letter „R“ or „N“ on the PFD indicated which variometer display is selected for the speed command flight. In circle flight mode always the value of the net relative vario will be indicated. That means, only the real climbing of the aircraft will be indicated.

2.8 Switching vario-speed command

For perfect functioning of the tachometer and the statistics it is a condition to properly switch between circle flight (vario mode) and straight flight (speed command mode). The switching is effected with a three-stage-switch on the basic cable set of the instrument. 

Four switching possibilities are available in the VP7. In addition to the manual switching in the menu

[CONFIGURATION1]>[SPEED AUTOMATIC]

you have the possibility to choose between three automatic switching modes.

1. Manual switching
In the final positions of the external switch the switching between vario and speed command mode is effected manually. The manual switching has always priority.

Note: The operating mode will be indicated by an arrow symbol on the PFD: 
Circular arrow = vario mode / straight arrow = speed command mode

2. Speed switching
In the submenu [Configuration 1]>[SPEED AUTOMATIC] a switching between 80 km/h and 155 km/h in stages of 1 km/h can be chosen with the turnknob. In the following figure a switching at 110 km/h was chosen. If the external vario speed command switch is in the middle position the automatic switching is activated.

The integrated automatic switches over from vario to speed command with a delay of 5 seconds when this speed is exceeded. In the same way it will be switched back automatically from speed command to vario when the speed falls below the selected value.



Fig. 14 Vario speed command switching / speed automatic

3.  Switching with flap switch
If  a speed lower than 80km/h is entered , the speed automatic will be switched off and  the flap switch -Display [FLAP] - will be activated (centre position of the switch).

The switching from vario to speed command is effected automatically over the flap setting ( between 0( and the first positive setting / connection of the switch, see Appendix Basic cable assemblies) by a reed switch which is situated on the flap bars. 

2.9 The audio device

The costly designed audio device of the VP7 allows the selection of four different audio generators. The desired audio generator will be selected in the menu

[Configuration 1]>[CHOICE OF AUDIO]:
	Tone
	Deflection 
	Tone in vario mode
	Tone in speed command mode



	A


	climbing

descending
	increasing frequency /scrambled tone

decreasing frequency /continuous tone
	increasing frequency /scrambled tone

decreasing frequency /continuous tone

	B


	climbing

descending
	see tone A

no tone while descending
	vario tone A

no tone while descending

	C


	climbing

descending
	see tone A

see tone A
	vario tone of the net-relative-vario



	D


	climbing

descending
	„digital“ vario tone
	„digital“ speed command tone


Volume

The volume for the acoustic signals can be adjusted with the volume pushbutton *S2*. There will only be a little change when pushing the button shortly, there will be fast change when pushing the button longer:

Pushbutton to the left    =  lower
Pushbutton to the right  =  louder

The volume will be adapted  automatically depending on the airspeed. When the airspeed increases also the volume will increase. The volume of the horn (Confirmation of the task start / Signal when flying in into the photosector at the turnpoint ) will not be influenced by this setting.

Fade out of the tone at required speed

Additionally the tone will fade out when you are at the correct speed in speed command mode. To achieve better acoustics when deviating from the optimum speed the pilot can select a fading range for the speed command tone in the menu  

[Configuration 1]>[AUDIO SILENTBAND] 

continuous speed command tone
+/- 0.0 [m/s]
(Exception: Tone B)

range



+/- 3.0 [m/s]

step width

     
0.1 [m/s]



Fig. 15 Adjustment of  the fading

The adjusted fading range applies to the speed of the best glide and will increase with increasing airspeed.

Horn

The start of the flight task and the fly - in into the photosector  (Option 7-GPS-GRAF / chapter 13.3) or the tolerance cylinder - when photosector graphics activated - will be signalised by a short tone.

2.10 Selection of the type of compensation

In the VP7 it is possible to choose between electronic compensation (recommended), nozzle compensation and non compensated operation, menu [CONFIGURATION1 ]>[CHOICE OF TEK]. Due to the costly realised electronic compensation errors which can occur in operation with a compensation nozzle will be avoided (Nod-, slide sensitivity, adaptation of nozzle value).



Fig. 16 Selection of the compensation type

Note: In the VP7 it must be absolutely observed that not only the electronics will be switched over to the compensation type. In addition pneumatic switch over of the upper pressure connection must be carried out: 

electronic compensation

- connection to static pressure

nozzle compensation 

- connection to compensation nozzle

Adjusting the total energy compensation

Due to the electronic compensation with the VP7 there is the possibility to adapt the compensation strength during flight to the static pressure decline of the aircraft.

Therefore a flight in calm air should be carried out. The selection of the static pressure declines are decisive for the quality of the compensation. An adjustment of the compensation, on the condition that Pstat and Ptot are exact, was carried out in the laboratory.

The adaptation of the aircraft pressure decline should be carried out as follows:

(1) Switch the device manually to vario mode (circling symbol on the PFD),

(2) Activate the menu [Configuration 1]>[TEC VaLUE]
 > the compensation strength will be indicated in % on the display.

(3) Increase the speed of the aircraft to 160 km/h

(4) Maintain this speed for a few minutes

(5) Pull up the plane until normal speed. Avoid heavy changes of the load multiple

(6) The variometer must indicate the polar descending of the aircraft. When it deflects upwards:

- UNDERCOMPENSATED

> INCREASE the indicated compensation value with the turnknob

When the vario indication deflects downwards:

- OVERCOMPENSATED

> DECREASE the indicated compensation value with the turnknob

(7) Repeat steps (1) to (6) as long as only the polar descending of the aircraft is indicated.



Fig. 17 Adjusting the compensation value

The optimum compensation value is one of the most important parameters. Changes in the pneumatic installation of the instrument will make a new determination of the compensation value necessary.

Write down the value determined for your aircraft type and your pneumatic configuration:

	compensation value


	%


Note: The adjustable range for the compensation value was set large enough by the manufacturer. Should you anyway have problems in achieving a useful compensation, please see chapter 22.2 (pneumatic installation). There you will find detailed information about avoiding usual errors.

2.11 Adjusting the dampening

The dampening of the variometer signal and the dampening of the speed command signal in the VP7 can be adjusted separately in the parameter fields of the flight display and in the menus:

	Value
	Parameter field
	Menu

	Dampening variometer signal
	[D VA]
	[Configuration 1]>[DAMPING Vario]

	Dampening speed command signal
	[D SG]
	[Configuration 1]>[DAMPING CRUISE]




Fig. 18 Input view dampening adjustment

Dampening constant:

· minimum dampening

1.0   sec 

· maximal dampening

5.0   sec

· step width 


0.33 sec



Fig. 19 Adjusting the dampening in the parameter field

Note: As the selected vario dampening influences also the indication speed of the speed command the preferred combination of vario and speed command dampening should be found out by test flights (in speed command mode an arrow pointing diagonally down appears on the PFD). For pilots who prefer an extremely fast variometer indication there is the possibility to redampen the indication stronger by the manufacturer.

3 The altimeter

Compared with mechanical altimeters the electronic altimeter of the VP7 works without altitude deviations. With using piezoresistive precision pressure probes and because of a costly calibrating procedure over a wide temperature range the altimeter is functioning free of hysteresis. That means, the effect which appears with mechanical and most of the electronic altimeters that after returning from flights in high altitude, on the ground there will be a significant difference between the altitude indication to the time of the take off and the altitude after landing will be avoided.

The resolution and the indication precision is at +/- 1 m. The high resolution of the altimeter is very useful in weak thermal and helps to decide if the thermal can be used.

For the altitude indication in the data fields of the flight display the following values can be selected:

	Data field


	unit
	referred to



	[  ALTITUDE ]
	[m]
	MSL (QNH) or  GND (QFE)

	[FT-ALTITUDE]
	[ft]
	MSL (QNH) or  GND (QFE)

	[QFE-ALTITUTE]
	[m]
	GND (QFE)


Like mechanical altimeters the altimeter of the VP7 has to be adjusted before take off. When there are changes of the barometric pressure (QNH) the altimeter setting has also to be done during long distance flights. The setting of the altimeter and the setting of the QNH value are linked (exception altimeter zero setting).

Note:
1) For the calculation of the glidepath and the required altitude the more precise value of the VP7 altimeter and not the GPS-altitude will be used.

2) It is highly recommended to fly with QNH when flying long distances because the elevation of the departure airport must be entered in the parameter field [ELV]. After starting the task the elevation of the next turnpoint (destination) will be taken over from the flight preparation.

3.1 Altimeter setting

The altimeter setting can either be done in the parameter field [QNH] of the flight display or in the menu

[Configuration 2]>[QNH ALTIMETER]

over the alteration of the QNH value. The alteration of the QNH value is effected with the turnknob in the input view in steps of 0.1 hPa (mbar), in the parameter field in steps of 1.0 hPa (mbar).



Fig. 20 Altimeter setting

3.2 Elevation

Elevation is the altitude of an airport (terrain feature) over MSL. The input of the elevation (altitude of starting point) is effected in the parameter field [ELV] of the flight display. The adjusted value will be stored like all other basic settings after turning off the device.

Note: 

When flying a programmed task each arrival height for the next turnpoint entered in the menu [TASK PREPARATION] >[HEIGHTS] will be transferred to the parameter field[ELV]. When no arrival heights were fixed the elevation of the turnpoint will be taken from the turnpoint library or the airport library.

Arrival height

The arrival height is the additional altitude with which it is preferred to arrive at the destination.  This additional value will only be considered with glidepath calculation to the destination. For the turnpoints the arrival heights can be adjusted individually in the menu [TASK PREPARATION]>[HEIGHTS].

The adjustment of the arrival height is effected in the menu

[CALCULATING PARAMETER]>[ARRIVAL HEIGHT]



Fig. 21 Arrival height

With the turnknob the value can be changed with a step width of 5 m in the range of 0 m to 1000 m (default value: 200 m). The program item can be exited by pressing the ´ESC´- button. The entered value will be stored until the next change.

3.3 Altimeter - zero setting

The zero setting of the altimeter is adjusted by the manufacturer. It can be checked and re-calibrated if the exact altitude and the corresponding QNH are known.

The synchronization is effected with the following procedure:

Adjust the current altitude in the menu 

[Configuration 2]>[QNH ALTIMETER] 

then enter the affiliated QNH value in the menu 

[Configuration 2]>[ALTIMETER CALIBR.] 

Note: Please do not mix up the altimeter setting to 0 m (QFE) with the altimeter zero setting synchronization. The altimeter zero setting synchronization is a calibrating procedure and can only be done on the ground (without total pressure). In contrast to alteration of the altimeter setting over the parameter field  [QNH] (altitude and pressure value will be changed at the same time) the pressure value with the altimeter zero setting will be changed without change of the corresponding altitude value.

The airspeed indicator

All device versions have an electronic airspeed indicator with digital indication and an indication precision of +/- 1 km/h.

The speed will be measured and converted with a precision pressure probe on the basis of the total pressure. In the menu [SPEED] the speed value (for the data or info field configuration - mechanical airspeed indicator) will be indicated without altitude correction (IAS = Indicated Air Speed):

In addition to the indication of the speed also the indication of the true airspeed (true airspeed / corrected) can be selected in the data or info field. For the speed indication of the PFD it can also be chosen between IAS and TAS.



Fig. 22 Flight Display / speed indications

Note: Due to the decreasing air density with increasing altitude the deviation between speed and true airspeed will increase. Therefore the speed value will be corrected in accordance with the decreasing air density to the true airspeed (TAS = true airspeed). Conversion according to the ISO-norm with altitude correction.

4 Basic settings

All menus* in which basic settings can be made are listed in the following table. Values which must be changed during flight can be accessed over the parameter fields of the Flight Display.

You should find out periodically with a quick check of the menus

[CALCULATING PARAMETER] 

[Configuration 1] 

[Configuration 2] 

if all settings are correct. The check or setting of the bold type values is part of the daily check.

	Adjustable value

(OPTION)
	Menu
	Parameter field
	described in chapter



	Polar deduction
	[CALC. PARAMETER]
	[BUGS]
	8.2

	Aircraft type
	[CALC. PARAMETER]
	--
	8.1

	Arrival height
	[CALC. PARAMETER]
	--
	6.3

	Time difference           (7-GPS)
	[CALC. PARAMETER]
	--
	8.5

	GPS-Map-date             (7-GPS)
	[CALC. PARAMETER]
	--
	8.6

	Units       (only US versions)
	[CALC. PARAMETER]
	--
	8.7

	Speed automatic
	[Configuration 1]
	--
	5.6

	Dampening variometer
	[Configuration 1]
	[D V ]
	5.10

	Dampening speed command
	[Configuration 1]
	[D SG]
	5.10

	Tone fading
	[Configuration 1]
	--
	5.7

	Tone selection
	[Configuration 1]
	--
	5.7

	Indication range of variometer
	[Configuration 1]
	[RANG ]
	5.1

	Compensation type
	[Configuration 1]
	--
	5.8

	Compensation strength
	[Configuration 1]
	--
	5.9

	Type of vario in speed command mode
	[Configuration 1]
	--
	5.5

	Wind component           (7-GPS)
	[Configuration 1]
	--
	12.2.4

	QNH-altimeter
	[configuration 2]
	[QNH ]
	6.1

	Configuration information field
	[Configuration 2]
	--
	4.1

	Configuration data field
	[Configuration 2]
	--
	4.1

	Contrast of the display
	[Configuration 2]
	--
	8.9

	Integrator time constant
	[Configuration 2]
	[AVEG]
	5.2

	Temperature
	[Configuration 2]
	--
	8.8

	Time
	[Configuration 2]
	--
	8.5

	Date
	[Configuration 2]
	--
	8.5

	Altimeter zero setting
	[Configuration 2]
	--
	6.4

	Time for pushbutton (7-PRO / COMP)
	[Configuration 2]
	--
	8.10

	Wing loading
	---
	[WL  ]
	8.3

	McCready-value
	---
	[MC  ]
	8.4

	Wind component (setting)
	---
	[WIND]
	11.4 / 12.2.4

	airfield elevation (elevation)
	---
	[ELV ]
	6.2


Table 8-1 List of parameters

* The submenus for the configuration of the graphics (Options 6-GRAF and 6-GPS-GRAF) and for the configuration of the Primary Flight Display (PFD / only VP 7) will be described in the corresponding chapters.

4.1 Aircraft polars

The selection of polars will be done in the menu 

[Configuration]>[CALCULATING PARAMETER] 

You can change from the indicated polar to the next in the table with the turnknob. When leaving the menu the polar last indicated will be taken over as a basis for all performance calculations. When turning on the instrument in the start screen the adjusted polar will be indicated.



Fig. 23 Polar list

Polar list VP7 
                 (situation 4/97)

	Alexander Schleicher
	PZL

	
	

	KA 6 E
	JANTAR 2B

	ASK 13
	SZD-55

	ASK 21
	

	ASW 12
	

	ASW 17
	Rolladen Schneider

	ASW 19
	

	ASW 19 WL
	LS 1 C

	ASW 20
	LS 1 F

	ASW 20 C
	LS 3

	ASW 20 L
	LS 3 A

	ASW 20 CL
	LS 3-17

	ASW 22
	LS 4

	ASW 22 B
	LS 6

	ASW 24
	LS 6-17

	ASH 25
	LS 7

	ASH 26 E
	LS 8

	
	

	Glasflügel / Hänle
	Schempp-Hirth

	
	

	BS 1
	CIRRUS-18

	CLUB-LIBELLE
	ST CIRRUS

	H 201
	MINI NIMBUS

	H 201B-15M
	NIMBUS 2

	H 201B-17M
	NIMBUS 3-22

	H 301
	NIMBUS 3

	H 304
	NIMBUS 3D

	H 604
	NIMBUS 4

	HORNET C
	NIMBUS 4D

	KESTREL 17
	VENTUS

	KESTREL 19
	VENTUS-16

	MISTRAL C
	VENTUS-17

	SALTO 13M
	VENTUS II-15

	SALTO 15M
	VENTUS II-18

	
	DISCUS

	
	JANUS

	Glaser Dirks
	JANUS C

	
	JANUS CM

	DG 100
	

	DG 300
	

	DG 400-17
	Stemme

	DG 500-22
	

	DG 600
	STEMME S10

	DG 600-17
	

	DG 800-18
	

	DG 800-15
	Further Manufacturers

	
	

	
	CALIF A21

	Grob
	ELFE 15M

	
	ELFE 17M

	G 109 B
	PHOEBUS C

	ASTIR CS
	PIK 20 E

	TWIN ASTIR
	PIK 20 S

	TWIN III
	PIK 20 M

	TWIN III SL
	SHK 1

	
	ST 15


4.2 Polar deterioration

In the menu

[CALCULATING PARAMETER] > [Polar PENALTY]
and in the parameter field [BUGS] a percentage deduction from the programmed polar can be entered (pollution, mosquitoes, rain).

· Range 

  0  to  - 40  [%]

· Step width


  1 [%]

Note: When restarting the polar, deduction will be set back to zero automatically.

4.3 Wingloading

The wing loading can be adjusted in the parameter field [WL]. The next adjusted value should be in accordance with the wing loading of the aircraft when taking off. When flying with water ballast, after dropping, the setting of the wingloading has to be decreased accordingly. 

· Range 

30 - 50
[kg/m2]

· Step width

         1
[kg/m2]

4.4 McCready value

Like all other values which have to be changed during flight the McCready value can be selected in the parameter field of flight display. It is not necessary to change to the configuration menu.

The McCready value will be adjusted in the fields [MC]:

· Range 

0.0 - 4.0
[m/s]

· Step width

0.1
[m/s]

4.5 Time, date and UTC-difference

The VP7 is equipped with an internal clock which provides the times for the determination of statistic data and for the flight log entries. Supplied by the internal battery the real time clock of the VP7 works also after switching off the device.

The GPS-system is based on UTC time (previously GMT). Therefore the time and date must be adjusted in the UTC-format for quick initialization of the receiver in devices with GPS link.

The setting of time and date is effected in the menus:

[Configuration 2] > [TIME OF DAY]

[Konfiguration 1] > [DatE]



Fig. 24 Setting of time

Procedure:

(1) Select position to be changed with the turnknob (arrow marker)

(2) Push the ´E´-button for activation of the input

(3) Change the value with the turnknob

(4) Exit the input with ´ESC´

(5) Repeat items (1) to (4) for each digit

(6) Exit the menu with ´ESC´ 

As local time is often desired for the time and date of statistics and flight log, there is the possibility to adjust the difference between local time and UTC.

The time difference will be entered in the menu

[CALCULATING PARAMETER]>[UTC DIFFERENCE]
· Range

- 12  to + 12
[h]

· Step width


+/- 1
[h]



Fig. 25 Setting of UTC difference

The adjusted difference will remain stored after switching off the instrument.

Note: When the difference between UTC and LMT has been adjusted, all times will be indicated in local time (setting: Germany: winter + 1h, summer + 2h)

GPS-Map-Date

For the different flight maps there exist - dependant on region, country or continent - different geodetic systems which are based on the map coordinates. In Central Europe the system "World Geodetic System 84" (WES84) was agreed. ICAO-Maps and Jeppersen( VFR/GMS-Maps are based on this system.

On the VP7 the corresponding system can be selected in the menu

[CALCULATING PARAMETER]>[GPS-MAP-DATE] 



Fig. 26 GPS-Map-Date

Although the deviations between the systems are very low it should be checked when flying in non European foreign countries if there is an exact match of GPS position and map and on which GPS-Map-Date the map was created.

	Adind
	Kerta

	Arc 50
	Liber

	Austr
	Luzon

	Campo
	Merch

	Chuaa
	Nad 27

	Coree
	Nad 83

	Djaka
	Nad alas

	Europ
	Niger

	Geo 49
	Provi

	Gbr 36
	Quorno

	Guam
	Timba

	Hjor
	Tokyo

	India
	Wgs 72

	Irela
	Wgs 84


Table 8-2 GPS-Map-Data of the VP7 (situation 4/97)

Selection of units (only US versions)

The unit menu is only available for devices in Engl./American language versions.

A selection between metric and English or American units is possible in the menu

[CALCULATING PARAMETER]>[UNITS] 

After selection of the value to be changed with the turnknob and after pushing the ´E´-button the unit can be selected with the turnknob. The unit selection will be terminated with ´ESC´. All units selected will be stored.

The following settings are possible:

	Value
	Unit
	Abbreviation on display

	Altitudes


	meter

feet
	m

ft

	Distances
	kilometre

statuate miles

nautical miles
	km

stm

nm

	Horizontal speeds


	kilometre/hour

miles/hour

knots
	km/h

mp/h

knot

	Vertical speeds


	meter/second

knots
	m/s

knot

	Temperature


	° Celsius

Fahrenheit
	C

F

	Pressure values


	Hectopascal

Inch mercury column
	hPa

inhg


For all values metric units are default units. In case of unrealistic high or low indications please check which units were selected. The vario settings to 5, 10 or 20 knots will also be indicated on the PFD. Independent of the unit selection a feet altimeter can be selected for the data field configuration of the flight display.

Battery voltage and outer temperature

The data for the battery voltage[Batt.Voltage] and outer temperature [TemperaturE] for the information field configuration can be selected in the flight display view. Ideal places for the temperature sensor, which is situated on the basic cable set of the VP7, are the ventilation channel or the wheel shaft. 

After having installed the device, the temperature zero setting must be adjusted first:

In case there is a difference to the temperature indication of the VP7 in the menu 

[Configuration 2]>[TemperaturE]

the indicated temperature can be changed with a reference thermometer in the vicinity of the temperature sensor until a match is achieved.

4.6 Contrast of the display

Due to the very good contrast the display of the VP7 can also be read good with changing light conditions. The personally preferred display contrast can be adjusted in 50 steps in the menu 

[Configuration 2]>[Contrast OF LCD] 

Note: Take up the normal flight position in the cockpit for the contrast setting because when the line of vision on to the display is too much to the side a good reading of the indication will not be possible.

When surpassing a temperature of + 60°C a reversible darkening of the display background can occur.

4.7 Delay of pushbutton functions

For the pushbutton functions, which require a longer activation, the time constant can be adjusted in the following menu:

[Configuration 2]>[DELAY OF PUSHBUTTON] 

· Range

0.0 - 4.0 [sec]

· Step width 

        0.1 [sec]

Flight preparation without GPS link

Note: Chapter 9 can be skipped when the VP7 will be operated with GPS link (7-GPS-Module or link with VP8 GNSS-flight data recorder as GPS receiver).

When operating the VP7 in the basic versions - without GPS link - only the input of the leg distances for the tachometer and the input of arrival heights for the turnpoints are necessary for the calculation of required altitudes and glidepath.

4.8 Entering of distances

The single leg distances will be entered with a step width of 1 km in the menu

[TASK PREPARATION]>[DistanCES]



Fig. 27 Flight preparation without GPS / input of distances

(1) Select line with turnknob

(2) Push ´E´-button to activate the input

(3) Enter the distance with turnknob

(4) Terminate the input with ´ESC´

(5) Repeat items (1) to (4) for each leg

(6) Exit the screen with ´ESC´

The instrument calculates the total distance and indicates the result in the line[total DISTANCE].

In case of multiple circles:

(1) Select line „circles“ with turnknob

(2) Push ´E´-button to activate the input

(3) Adjust number of circles with turnknob

(4) Terminate the input with ´ESC´

(5) Exit the view with ´ESC´

Entering arrival heights

To fly the single turnpoints with glidepath and required altitude calculations the arrival heights for the turnpoints should be fixed.

When entering please consider the meteorological factors, e. g. estimated basic height, tailwinds or headwinds, and the geographic factors, e. g. altitude of the turnpoint characteristic over MSL (elevation), possibility to land in the surrounding terrain, vicinity of alternate airports.

The input of arrival height is effected with a step width of 10 m in the menu 

[TASK PREPARATION]>[HEIGHTS]

(1) Select turnpoint with turnknob

(2) Push the ´E´-button to activate the input

(3) Enter the altitude with turnknob

(4) Terminate the input with ´ESC´ 

(5) Repeat items (1) to (5) for each turnpoint

(6) Exit the menu with ´ESC´ 

Note: 

· The default altitude is 0 m. Glidepath and required altitude indications will not be available if there is no input of useful arrival heights.

· Additional menu items are also listed with devices without GPS link in the FDD menu [TASK PREPARATION] which, however, cannot be selected. 

The flight preparation is herewith terminated. During flight when switching at the turnpoint, the distance of the next leg will be entered over the parameter field [STAT] (= task status) into the distance field of the flight display. The arrival height will be transferred into the parameter field[ELV].

Flight preparation with GPS link

The flight preparation which will be done directly on the VP7 with GPS link will be explained in detail in this chapter. Each single step from creating the own turnpoint library over the programming of routes (flight tasks) to the selections and modification of the current day task is explained.

The flight preparation on the PC (option 7-PC) with the following data transfer to the VP7 or the transfer of the current day task from the flight data recorder VP8 to VP7 (see chapter 18.1 and 18.3) are alternate procedures.

The entire range of the flight preparation on VP7 versions with GPS link is based on the turnpoint library created by the user and on the airport database which was implemented by the manufacturer (option 7-PLATZ).

The airport databases are available for single countries and regions but also for entire Europe. They contain all soaring / gliding terrains, special landing sites, public airports and a choice of military airports and international airports which are authorized for gliders and motor gliders.

Airport databases

· Germany

· France

· Benelux

· Scandinavia

· Countries of the Alps

· South Europe

· Europe

· further on request

Attention: All airport data were carefully checked when entering. However, Peschges Variometer GmbH accepts no liability for the accuracy and completeness of the data. It is the obligation of each pilot during the personal flight preparation to check the airport data by means of updated official documents.

The current route which was edited with turnpoints from the user library and from the airport database is basis for the GPS calculations as well as for the calculations of the parallel running VP7 distance flight computer.

Note:

For hurried users the minimum required flight preparation is as follows:

(1) Create route with starting point, destination and if necessary with additional turnpoints in the [TASK LIBRARY] (when you only select airports, it is not necessary to enter own turnpoints).

(2) Select route as current day task in the  [TASK MENU].

(3) All alterations of the flight task can be done during flight in the flight display view by selecting the GPS parameter field [WPSL] (= turnpoint menu).

Flight preparation overview

The procedure of the flight preparation is illustrated on the following page (Fig. 28).

Hier die Grafikseite - Datei [FLUGVORB.CDR] - einfügen 

The turnpoint library

Up to 225 turnpoints can be entered by the user in the turnpoint library (library numbers 1 - 225). The library numbers > 225 are reserved for the airports of the airport databases (option 7-PLATZ).

[MAIN MENU]>[TASK PREPARATION]>[TURNPOINT-LIBRARY]




Fig. 29 Turnpoint library

The data for each turnpoint consist of 

· turnpoint number

· turnpoint name with maximum 19 digits (also numbers and special digits)

· turnpoint coordinates:


- latitude:

degrees  :  minutes  :  seconds  :  location   (N  - North / S - South) 

- longitude:

degrees  :  minutes  :  seconds  :  location   (W - West / E - East)

· turnpoint height

· landing field identification

· radio frequency (only in connection with radio link / option 7-FUNK)

4.8.1 Entering turnpoints

· Select number

· select line [Number:] with turnknob

· push ´E´-button

· you can scroll now to the next vacant turnpoint number with the turnknob

· terminate selection with ´ESC´

· Entering name


· select the input field [Name:] with the turnknob

· push the ´E´-button to activate the input field

· enter the name of the turnpoint digit with the turnknob

· go to the next digit with ´E ´

· terminate the input with ´ESC´

Note: Please consider that not for all turnpoint names the complete number of digits is available. Therefore it is recommended to choose abbreviations e. g.  instead of [MAIN STATION Hagen] or [INTERSECTION Aachen] the abbreviation [Hagen HBF] or[Aachen INTER.].
· Entering coordinates

· select the input line [Latitude:] or [Longtitude:] with the turnknob

· activate the input of degrees with ´E´-button

· adjust the number of degrees with the turnknob

· with the ´E´-button you will go over to the fields > minutes > seconds 

· terminate the input with ´ESC´

Note: The switching between latitude North and latitude South or between longitude East and longitude West is effected over the input of seconds. When entering latitude seconds lower than zero the indication changes from [N] = latitude North to [S] = latitude South. When entering the longitude seconds the indications changes from [E] = longitude East to [W] = longitude West.

· Entering height

· select the line [altitude:] with the turnknob

· push the ´E´-button

· the height can now be entered with the turnknob (step width 10 m)

· terminate the input with ´ESC´

Note: You should enter the true height of the turnpoint characteristic over MSL (from the flight map) here. For the current task you can set later arrival heights for each single turnpoint in the menu [Task Preparation]>[heights]. These heights are used for the glidepath calculation.

· Landing field identification:

· select the line [Landing field:] with the turnknob

· push the ´E´-button

· select  [yes] or [No] with the turnknob

· exit the identification field with ´ESC´-button

Note: In addition to all airfields from the airfield database all turnpoints which are marked as landing fields will be considered with the airfield search - call up over the GPS parameter field [AIRF] - and in the airfield graphics. Therefore please check carefully the altitudes and coordinates of a landing field.

· Frequency input (only in connection with the radio link / option 7-FUNK / see chapter 18.5)

· select the line [Frequency:] with the turnknob

· push the ´E´-button

· enter the value with the turnknob 

· terminate the input with ´ESC´

	no ground radio station
	000.000
	MHz

	range
	118.000 - 136.975
	MHz

	step width
	12.5 
	kHz


The adding of a new turnpoint is herewith terminated. Should you have made a mistake with one of the values, select the field again, activate the field input with ´E´ and overwrite the wrong value with the turnknob. When pushing the ´E´-button (> 3 sec) the selected value will be set to zero.

4.8.2 Deleting turnpoints

Single turnpoints can be deleted from the user library on the ground. During flight this function will not be available.

Procedure:

· select the turnpoint to be deleted over the number field with the turnknob

· exit the menu with the ´ESC´-button

· select the line [Delete Turnpoint] with the turnknob

· press the ´E´-button

· confirm the deletion with ´E´ or exit the menu without deleting the turnpoint with ´ESC´

4.8.3 Alphabetical search

An alphabetical search function is implemented in the turnpoint library (library no. 1 - 255) and in the airport database  (library no.  > 255) 

The user library (for changing turnpoint data) and the airport database (only indication, no possibility to edit) will be searched.

· select the line [Number:] with the turnknob

· press the ´E´-button twice
> the cursor moves to the first letter of the name line

· enter the first letter of the turnpoint or airfield searched for with the turnknob

· press ´E´ to move to the next digit, etc. 

· exit the menu with ´ESC´
> the VP7 selects all turnpoints which meet the search criteria, the first turnpoint or airfield which meets the search criteria will be indicated

· you can scroll with the turnknob through all additional turnpoints which meet the search criteria until the desired turnpoint is reached

· exit the menu with ´ESC´ 

Note: With the alphabetical search and the input of up to 2 letters all turnpoints and airfields which are beginning with the selected letter will be selected. When entering more than 3 letters all turnpoints which have the combination of letters at the beginning or in their names will be selected. 

Storing of position

During flight the current position can be stored permanently in the turnpoint library (compare chapter 12.2.5 and chapter 12.2.6, storing the current position as waypoint).

The function is used e. g. to include passed landing fields in difficult terrain or to store the position of stationary thermal sources when passing them. Those can be approached as turnpoints or point of destination on later flights.




Fig. 30 Storing the current position in the turnpoint library

Procedure:

· select vacant turnpoint number with the turnknob

· exit the menu with ´ESC´

· select the line [Store Position] with the turnknob
· activate the function with ´E´

· confirm with ´E´ or exit with ´ESC´ without storing

The coordinates of the current position will be added automatically. In order to make it easier to find the point in the flight map the leg number as well as the course and distance from the stored position to the next turnpoint will be entered. The name and landing field identification of the stored point can later be overwritten or changed.

4.9 The route library

From the number of turnpoints entered by yourself and the airfields of the airport library (option 7-PLATZ) up to 32 flight tasks with location, destination and up to 13 turnpoints (= max. 14 legs) can be programmed. Each route can be given a name which you can choose yourself.

Note: The separate input of starting point and point of destination is only possible with the VP6 competition 98 and with the VP7. With other device versions only the starting point and maximum 6 turnpoints will be entered. The instrument creates then always a closed route, that means the last leg will be taken as connection of the last turnpoint back to the starting point.



Fig. 31 Route library

The example (Fig. 31) shows the flight task no. 7 in the route library with shifted starting point on 3 further turnpoints.

The information for each route consists of:

· route number

· route description with max. 11 digits (also numbers and special digits)

· starting location / departure point

· destination

· maximum 13 turnpoints

Note: Multiple circles do not need to be considered when putting routes together. The number of circles for the current rout before take off will be fixed in the menu [Task PREPARATION]>[DistanCES].

4.9.1 Creating routes

· Select a number

· select the line [NumBer:] with the turnknob

· push the ´E´-button

· now you can scroll to the next vacant route number with the turnknob 

· terminate the selection with ´ESC´

· Entera route name

· select the input field [Name:] with the turnknob

· push the ´E´-button to activate the input field

· enter the route name digit by digit with the turnknob

· you will go over to the next digit with the  ´E´-button

· terminate the input with ´ESC´

· Fixing the starting point, destination and turnpoints (procedure 1):

· select the input field [S:] (= start), [F:] (= destination) or turnpoint no. [1:] to [13:] with the turnknob

· press the  ´E´-button once to activate the input field

· an order of letters which is in the searched turnpoint name can be entered now with the turnknob. With the  ´E´-button you will go over to the next letter. By pressing  ´ESC´ the VP7 provides you with all turnpoints which have the string of letters. With the turnknob you can scroll through the turnpoints. When the desired turnpoint is found, press the  ´ESC´-button again. The turnpoint will be added to the route and with the turnknob you can scroll to the next turnpoint.

Example: Your are situated on the airfield Aachen-Heidenheim and you would like to choose this field as starting point for your new route. The line starting point is empty at that time:




Now enter the letters AA,




After pressing the  ´ESC´-button the first airfield (at turnpoint) whose name begins with AA appears:




Now you can scroll forward with the turnknob until 




will be displayed. To terminate the selection press the  ´ESC´-button.

Note: When searching alphabetically and entering up to 2 letters, all turnpoints which begin with the selected letters will be selected. When entering more than 3 letters all turnpoints which have the combination of letters at the beginning of their name or in their name will be selected. ( The airport Dingolfing for example can be searched over [DI] but also over [GOLF].
· Putting together and changing routes (procedure 2):

· select the input field [S:],[F:], or [1:] to [13:] with the turnknob

· by pressing the  ´E´-button twice you will have access to the following menu:



Fig. 32 Menu turnpoint selection

1. Inserting and moving
The selected turnpoint and all following points will be moved one line downwards. A new turnpoint (alphabetical search) can be inserted in the vacant position.

2. Deleting and moving up
The selected turnpoint will be deleted, all following turnpoints will be moved 1 line upwards.

3. Deleting
The selected turnpoint and all following points will be deleted.

4. Selection from the user library
Selection of a point from the turnpoint library. The turnpoint no. 1 will be displayed. With the turnknob you can scroll to the point searched for.

5. Alphabetical search
Selection of a point from the library or airport database (option 7-PLATZ) with alphabetical search. The input of digits will be terminated with  ´ESC´. The first point which meets the search criteria will be displayed. With the turnknob you can scroll to all further points which meet the search criteria.

6. Selection over turnpoint number
Selection of a point from the library or airport database (option 7-PLATZ) by entering the turnpoint number. The input of digits will be terminated with ´ESC´, the selected point will be displayed. With the turnknob you can scroll to other turnpoint numbers.

When selecting with alphabetical or numeric search - menu items 4 to 6 - you can scroll to other points with the turnknob.

Note: After the starting point is entered the VP7 transfers it first into the line for the destination. The destination can be changed anytime after entering the starting point.

Deleting routes

A deletion of the entire route is not available in the route library. The name of unwanted routes can be overwritten. The turnpoints will be deleted or replaced.

4.10 The route menu

All programmed flight tasks of the route library will be displayed with names and the list of corresponding turnpoints in the route menu.

With the turnknob you can select a route as current flight task:

[TASK PREPARATION]>[TaSK SELECTION] 

The route which was selected as current day task will become active, that means distances, heights and coordinates will be calculated and displayed in the corresponding submenus for flight preparation.

In the submenu

[TASK PREPARATION]>[TURNPOINT SELECTION] 

and during flight in the GPS parameter field selection of

[WPSL] 

the is the possibility to modify the current route. The selected route remains stored with all changes - also after switching off the instrument.

The turnpoint menu

The current flight task will be displayed in the turnpoint menu. During flight you will have direct access to this menu over the GPS parameter field [WPSL] without having to exit the flight display view. With the same procedure like in the route library the selection and order to the turnpoints can be changed here:

- pushing ´E´  once = direct change with alphabetical search

-pushing ´E´ twice = menu change of turnpoints.

All changes of the current flight task which you make in this menu will be taken as calculation basis from the VP7 (they remain stored after switching off) but will not be transferred back to the route library.

Your will see the data of the entire distance and the legs in the second and in the third line of the display (Fig. 33). By selecting a turnpoint with the turnknob the leg data from the previous to the selected turnpoint will be displayed.

	Course / leg


	Distance / leg
	turnpoint height

	Percentage / leg
	Distance / entire distance
	On the ground:

estimated duration of flight

In the air:

estimated time of arrival 




Fig. 33 Turnpoint menu

An example for the selection of turnpoints is illustrated in fig. 33. The first turnpoint is selected. The course (146°) and the distance (86.4 km) of the first leg (Aachen-Merzbrück to Daun-Senheld) as well as the elevation of the first turnpoint (airfield Daun-Senheld) is displayed in the second line. The distance of the entire flight task is 242.6 km. The proportional distance of the first leg is 35%, the estimated flight duration is 3h 45’.

Note: For the calculation of the estimated flight time on the ground the adjusted McCready value will be assumed as average climbing on the entire flight.

4.11 The data of the current route

The data of the current flight task will be displayed in the submenus for [TASK PREPARATION]. All changes which you will make in the following menus influence the current flight task directly but will not be transferred back into the route or turnpoint library.

· [DistanCES]
Display of the entire distance and the leg distances.




Adjusting the number of circles with multiple circles:

· select the line [Number of turns:] with the turnknob,

· push the ´E´-button,

· adjust the desired number of circles with the turnknob,

· terminate the input with ´ESC´.

[HEIGHTS]
In this menu the turnpoint heights from the library will be displayed first. In order to approach the turnpoints of your flight task with the glidepath indicator you should fix the required heights for each turnpoint: 

· select the line [WP: HEIGHT] with the turnknob, 

· push the ´E´-button, 

· enter the height with the turnknob, 

· exit the input of heights with ´ESC´.

Note: Fix required heights with which you would like to reach the turnpoints before take off. Factors like the actual wind forecast (headwind, tailwind turnpoint) and the terrain structure , distance to alternate airports / landing fields should be considered.

Only if useful arrival heights were entered they can be approached with the aid of the glidepath. When no arrival heights for the turnpoints will be fixed only the elevation will be transferred from the turnpoint library. In this case the glidepath will be calculated in the way that you will reach the turnpoint with 0 m (!) over ground.

The selected additional altitude in the menu [CALCULATING PARAMETER]>[ARRIVAL HEIGHT] will only be considered for the approach of the destination but not for the approach of turnpoints.

· [Coordinates]
Display of coordinates of start, destination and turnpoints with the possibility of a direct 


change. 

· select the turnpoint with the turnknob,

· push the ´E´-button,

· change the number of degrees with the turnknob,

· go over to minutes, seconds and location with ´E´,

· terminate changes with ´ESC´.

· [COURSE]

Display of courses of all legs calculated by the VP7 and pre-setting of wind direction and 


strength.

· select the line wind direction with the turnknob,

· push the ´E´-button,

· enter the direction with the turnknob,

· terminate the input with ´ESC´,

· select the line wind speed with the turnknob

· push the ´E´-button, then adjust the value,

· terminate the input with ´ESC´.

The  flight cOMPUTER

On the VP7 with GPS link two systems for distance determination run constantly parallel on the distance flight. Both systems are based on the data of the flight preparation.

1) The flight computer of the VP7 which provides precise distances (but not courses) to the next turnpoint when there is proper wind correction and vario speed command switch.

2) The GPS navigation system with very exact position determination with which distances and courses to the next turnpoint or to the destination will be determined.

By using highly precise pressure probes and by consequently using modern microprocessor technology a flight computer was realized which operates without altitude errors and with very good accuracy.

The distance of the tachometer is herewith determined from the true airspeed, the adjusted wind component and the wind measuring time:


D(ges)
 = D(tas) + VWind * TWind
 with


D
= distance


tas
=  True Airspeed


VWind
=  wind component in leg direction


TWind
=  time for the determination of wind

The distance flown will always be deducted from the leg distance.

The tachometer will be started automatically when the speed is higher than 80 km/h for 15 seconds. The status display of the VP7 changes from [LNDG]  (landing / ground) to [STRT]  (start / „awaiting departure“). The tachometer will stop when the airspeed is lower than 60 km/h for more than 15 seconds.

Note: The distance of the flight computer has a sign. The plus-sign says that the turnpoint is ahead and that the displayed distance in leg direction has still to be flown. When the distance display changes to a negative sign the turnpoint was already passed (a longer distance than the distance of the current leg has been flown). 

Conditioned by the system the deviation of the VP7 tachometer from the real distance to the next turnpoint will increase when the distance across the course track increases. The wind drift when circling will be considered when calculating the distance.

4.12 The distance field

The upper left data field of the flight display view is the so-called distance field. The required heights and glidepath calculation refers to the distance indicator in this field.

On devices with GPS link for this field the value „[GPS-Dist]ance to the next turnpoint“ should be selected as standard value. When operating without GPS the value „[Distance] to the next turnpoint“ should be selected.

	Distance (from the tachometer of the VP7) to the next turnpoint
	[ Distance ]

	Distance (from the tachometer of the VP7) over all remaining turnpoints to destination
	[Dist fin]

	GPS-distance to the next turnpoint
	[GPS-DIST ]

	GPS-distance over all remaining turnpoints to destination
	[GP.D-fin]


Due to the problem  with the glidepath calculation for the final approach over a moved approach point the values „distance or GPS-distance over all remaining turnpoints to the destination“, short [Dist fin] or [GP.D-fin], were realised on the VP7.

Example: On a competition before landing on the destination airport it is an obligation to circle around a checkpoint which for example is 10 km away. In the flight preparation on the VP7 the checkpoint will be entered as last turnpoint (on devices without GPS link the distance form the checkpoint to the destination airport will be entered as last leg). 

When selecting the „normal“ distances the glidepath calculation for the final approach would not be effected until switching to the last leg for the last 10 km. But when on the penultimate „the (GPS) distance to the destination“ for the distance field configuration will be selected, the VP7 calculates the required altitude and the glidepath for the rejected path - over the checkpoint - to the destination; the final approach can be started much easier. For the calculation the component adjusted in the parameter field [Wind] will be used as decisive wind value. 

Note: If for the configuration of the distance field a GPS distance was selected the distance of the distance flight calculator will be used (previous position) automatically for further calculations in case of a GPS failure.

4.13 Required altitude and glidepath

Definition of the glidepath:

When approaching a turnpoint or destination for which it is desired to reach it with a pre-selected arrival height there exists a corresponding required altitude for each distance to this point. The difference between the current altitude and the required altitude is the glidepath. When the current altitude and the required altitude always match during the approach, you are on the glidepath. The indicated deviation from the glidepath in this case is always 0 m. When the current altitude is higher than the required altitude you are above the glidepath, in the reverse case below the glidepath (negative sign of the glidepath on the display). Altitude must be gained in order to reach the turnpoint.

In addition to the distance determined by the tachometer or by the GPS system the VP7 calculates continuously the deviation from the glidepath with the current altitude of the electronic altimeter by considering all influencing parameters. The kinetic energy will be considered when calculating the glidepath. That means the altitude which was gained form the surplus of speed - when pulling up to the speed of the best glide - will also be considered in the calculation.

The glidepath will be calculated over the stored polar formula and depends on the following input parameters:

· aircraft polars

· polar deduction

· wing loading

· elevation (or arrival heights from flight preparation)

· arrival height (only when approaching the destination)

· wind component

· McCready value

The glidepath indicator is a significant relief during flight: the current altitude and the required altitude do not need to be verified continuously. One look at the glidepath indicator is sufficient to determine the difference.
Note: In order to achieve a reliable glidepath calculation it is a condition that all influencing values were entered properly. During the approach only the correction of the wind component and the setting of the McCready value will then be necessary.

4.14 Flying a programmed task

The switching of the VP7 when flying a programmed task on instruments with and without GPS link is effected according to the same procedure.

The start of the task (with taking over the data for the first leg), the switching to the next turnpoint and after all the switching to the destination is effected in the parameter field status [STAT].




Fig. 34 Parameter field task status [STAT]
4.14.1 Starting the task

On the ground - without total pressure - the VP7 is in the status [LNDG] (= landing). After take off the status display changes to [STRT] (= departed) and the instrument awaits the start of the programmed flight task.

Note: For instruments with GPS link: After take off and before starting the flight task the required course and the GPS distance point towards the starting point.

By selecting the status field and pressing ´E´ the start call up will be displayed. Confirm the flight task with ´E´ when flying over the starting line. In the status field [WP 1] (to the first turnpoint) appears now. The start of the flight task will be signalised by a short tone.



Fig, 35 Call up of the flight task

The data of the first leg will be displayed and the turnpoint elevation entered in the flight preparation will be entered into the elevation parameter field [ELV]. The recording of statistic data begins.

4.14.2 Switching at the turnpoint 

When you fly the task according to your flight preparation it is necessary to switch to the next leg at each turnpoint. Display in the status fields [WP 2,3,.]. By pressing ´E´ after the selection of the status field it will be switched. After turning around the last turnpoint [FIN] will be displayed in the status field. 

A security call up by test is effected when starting the task and when switching. The device will only switch iover when the call up was confirmed with ´E´.

You can configure one of the data fields with the turnpoint name in the way that it will be displayed fully written out.

Note: Due to the fact that the wind speed is included in the calculation of the required altitude and the glidepath, you should enter the new wind component in the parameter field [WIND] before starting a new leg. This is not necessary on instrument with GPS link and the selection of „automatic take over of the wind component“ (see chapter 12.2.4).

4.14.3 Interrupting the tachometer and statistic values

During the programmed flight the tachometer and the determination of statistics can be interrupted. This is effected by selecting the status field and pressing ´E´ . The status field inverts completely. When not confirming with ´E´ afterwards (like switching to the next turnpoint) but turning the turnknob to the right, the display [STOP] appears. The field will be exited with ´ESC´. The tachometer and the determination of statistics are inactive.

Continuation of the programmed task

By selecting the status field with the display [STOP]  and pressing the ´E´-button the field inverts completely. When turning the turnknob to the left the display [RUN] appears. By confirming with ´E´ it will be switched back to the leg from which the flight was interrupted. The determination of statistics and the tachometer are active again.

4.14.4 Aborting the task and restart

In some cases - for example when the weather will get better or due to tactical reasons during a competition - it can be necessary to carry out a new departure.

When you want to abort the programmed task in order to fly a new departure the current flight must be interrupted first (display [STOP] in the status field). When pressing the ´E´-button the indication [RUN] appears in the status field. By turning the turnknob to the right the display changes to [NEW]. This call up must be confirmed with ´E´. In the status field [STRT] will appear again and the task can be restarted.

4.15 Determination of wind without GPS

When operating the VP7 without GPS link the wind component on the leg will be determined by a wind correction procedure.

After departure or after having flown around the turnpoint the expected wind component on the leg will be adjusted first in the parameter field  [WIND] in [km/h]:

"-"  =  headwind

"+" =  tailwind

The range is -120 [km/h] to + 120 [km/h]. By long pressing the ´E´-button the wind value will be set to zero.

The higher the deviation of the adjusted wind component form the real wind component the higher the deviation between the indicated distance and the real distance with increasing distance from the last turnpoint.

At a specific line (the distance to the next turnpoint can be taken from the flight map) the wind component will be changed as long as the distance of the tachometer matches again with the real distance.

On one hand the distance will be corrected herewith and on the other hand the wind component will be determined.

Note: A direct correction of the distance in the distance field will be possible but should not be carried out because also the time for the wind determination will be deleted.

GPS operation

The VP7 will be extended to a highly precise navigation system by a link with a satellite receiver of the American Global Positioning System (GPS). Compare with independent external GPS receivers the device link provides the advantage of a variety of specific functions for gliding. The following modules which were specially developed for the system can be connected with the VP7:

· 7-GPS, or the

· IGC-licensed GNSS-Flight Data Recorder VP 8 (see chapter 18.3.2)

Both systems are based on reliable multi channel parallel receivers of latest technology with very short primary and re-initialization times and a low energy consumption. The connection to exotic receivers is not possible. 

During flight - independent which of both systems provides the GPS data - there is no difference in the way they operate and in the scope of functions of the VP7.

Conditions for a quick initialization of the GPS system:

· time setting according to UTC (chapter 8.5)

· date setting according to  UTC (chapter 8.5)

· selection of a flight task with starting coordinates in the vicinity of the current position (chapter 10.3)

· antenna position in the free reception range 
(no shielding by CFK-, metal parts, buildings, persons, etc.)

To achieve a match of GPS and map coordinates the geodetic system must be adjusted:

· Adjusting the GPS-Map-Date (chapter 8.6, Default: WGS 84).

Note: Most of the functions which differ the VP7 from simple device versions of the VP7 series can only be used in connection with the GPS link.

Attention: The Department of Defense of the USA is the operator of the Global Positioning System. In normal operation of the system the operator provides the civil users with position data with an accuracy of approx. +/- 100 m. The system can be deteriorated or switched off anytime without the pilot being informed. Therefore do not rely only on the GPS data and follow the navigation procedures which are obligatory for VFR-flights.

Display of the position

By switching to the flight display to the GPS page and over the configuration of the data and info fields the following GPS position information can be selected. If not otherwise indicated all course information refers to the geographic North/TN. Due to the low magnetic variation in Germany (situation 1998; range 1° West to 1° East) the deviation can mostly be disregarded.




Fig. 36 GPS position

(1) Relative position in reference to the next turnpoint / destination

- direct distance and 

- required course (magnetic north / true north) to the turnpoint / destination

For a direct approach of the next turnpoint or the destination. 

· data fields

[GPS-DIST ]

[GPS-BEAR ]

(required course / true north)

[BEAR-MAGN]

(required course / magnetic north)

· Info fields

[GPS-Distance]

[GPS-Dir. BEAR]
(required course / true north)
[GPS-BEAR MAGN]
(required course / magnetic north)
· upper left GPS-page

(2) Relative position according to course track

Indication on the left half of the GPS page below the values distance and required course.

- deviation from course track,

- projected distance on the course track

(3) Absolute position in coordinates

Indication in the upper configuration line of the GPS page

- latitude:
degrees : minutes : seconds : North/South

- longtitude:
degrees : minutes : seconds : East/West

The absolute position in coordinates is not very useful for quick check with aid of the flight map but is useful for sending flight safety information and information in case of outlandings.

(4) Relative position according to an additional waypoint

An additional waypoint to which the course and distance will be displayed continuously can be selected over the GPS functions [SAPO] (= Safe Position), [SEL] (= selecting a waypoint from the library) and [AIRF] (= airport search / Option7-PLATZ):


- direct distance to waypoint,


- required course to waypoint.



Fig. 37 Flight display / GPS course and distance in the data field

In fig. 37 both data fields on the left show the GPS distance and the required course to the destination (status field display [FIN]). In the lower right data field the GPS glidepath, that means the glidepath which was determined with the GPS distance and with the altitude of the VP7 altimeter, is indicated.

GPS functions

All functions which can be carried out during flight will be called up over the parameter field [GPS] of the flight display. The call up of the GPS graphics is also effected over the same parameter field (option 7-GPS-GRAF). 

The parameter field will be selected with the turnknob (upper line inverts) and will be activated by pressing the ´E´-button (entire field inverts). Now you can select the desired function with the turnknob and activate it by pressing the ´E´-button.




Fig. 38 GPS parameter field

Note: The upper line of the GPS parameter field shows the functions which are included in the basic version of all instruments of the VP7-series with GPS link.

4.15.1 GPS status

A short status display will appear in the GPS parameter field when the GPS page is inactive. You will find a detailed status report in the GPS page:

· [OK]
-  GPS reception 

· [NO]
-  GPS failure

The GPS page

The five info lines of the flight display will be completely switched to the display of GPS data over the GPS parameter field by turning the turnknob one position to the right.



Fig. 39 Flight display / GPS page

In the upper left the course and the distance to the next turnpoint is indicated. Below the projected distance and the deviation („l“ = left / „r“ = right) from the course track is indicated. Below this values the current course flown over ground and the speed over ground is indicated. In the upper half line the glidepath calculated with the GPS distance to the next turnpoint (sign „-“ = below / „+“ = above) and the wind component on the leg (sign „-“ = headwind / „+“ = tailwind) is indicated. In case of a GPS failure the reception time of the last valid position will be indicated here.

In the upper right the course, distance and waypoint name of the named waypoint is indicated. Details about selecting a waypoint and the indication of waypoint data in this area of the GPS page can be found in the descriptions of the GPS functions [SAPO] and[SEL].




Fig. 40 Description of the GPS page

On the right side below the waypoint data a detailed GPS status display is effected:

	S
	quality of signal
	9 - maximum 
	0 - no signal

	G
	satellite geometry
	9 - very good
	0 - insufficient

	N
	navigation possible
	0 - yes 
	1 - no

	A
	almanac data
	0 - ok
	1 - malfunction


Note: After a measurement of wind or when automatically determining the wind with the electronic compass (Option 7-MFS) instead of the description of the status display [GPS SGNAMB] the wind direction and velocity for example [W: 242° 34] will be displayed (see chapter 12.2.4).

The lower line of the GPS page has two functions: text information about the operating conditions of the receiver will be displayed here:

· Initialization

· Checking sat. situation

· Searching satellites

· Creating almanac

· Receiving satellite track data

· Not enough satellites

· Communication error

· Receiver switched off

· GPS not available

· Please wait

In the normal status the configuration line can either be configured with the current coordinates, the name of the next waypoint or with the display of names, course and distance to the closest airport (option 7-PLATZ) (details: see description of GPS [CONF], chapter 12.2.8). 

In the example (fig. 39 / fig. 40) the airfield „Dahlemer Binz“ is approached as next turnpoint. The distance to the next turnpoint is 40.9 km, the course to the turnpoint is 159°. The distance to the turnpoint projected on to the course track is 40.5 km. The aircraft is 5 km left from the course track, flies with a course over ground of 138°, a current speed over ground of 130km/h and is still 285 m below the glidepath. The wind component on the leg is zero. The distance to the waypoint „Stolberg D(iepenlinchen)“ is 3.8 km, the course to the waypoint is 300°. The signal quality of the GPS receiver is at maximum, the satellite geometry is good. 

Selecting waypoints during flight [WPAW]

According to the same procedures like in the flight preparation you can modify your task during the flight by changing and deleting single waypoints or adding additional turnpoints:



Fig. 41 Waypoint menu

By selecting the GPS parameter field and carrying out the function [WPSL] with the ´E´-button you will reach the waypoint menu which is illustrated in fig. 41.

· Direct change of a single turnpoint with alphabetical search:

· select the input field [F], or[1:] to [13:] (= turnpoint no. 1 - 13) with the turnknob,

· press the ´E´-button once to activate the input field

· with the turnknob you can now enter a combination of letters which is included in the wanted turnpoint name. With the ´E´-button you will go over to the next letter. By pressing the ´ESC´-button the VP7 then provides you with all turnpoints which have this combination of letters. With the turnknob you can scroll through these turnpoints. If the desired turnpoint was found press the ´ESC´-button again. The turnpoint will be added to the route and you can go over to the next turnpoint with the turnknob.

· Changing the flight task in the menu:

- select the input field [F:] or [1:] to [13:] with the turnknob,

- by pressing the ´E´-button twice you will reach the following menu:



Fig. 42 Turnpoint menu

1. Inserting and moving
The selected turnpoint and all following points will be moved one line downwards. A new turnpoint can be inserted in the free line (alphabetical search).

2. Deleting and moving up
The selected turnpoint will be deleted, all following turnpoints move one line upwards.

3. Deleting
The selected turnpoint and all following points will be deleted.

4. Choosing from the user library
Selection of a point from the turnpoint library. The turnpoint no. 1 will be displayed. With the turnknob you can scroll to the desired point.

5. Alphabetical search
Selection of a point from the library or airport database (option 7-PLATZ) with alphabetical search. The input of digits will be terminated with ´ESC´. The first point which meets the search criteria will be displayed. With the turnknob you can scroll to all further points which meet the search criteria.

6. Selecting over the turnpoint number
Selection of a point from the library of from the airport database (option 7-PLATZ) by entering the turnpoint number. The input of digits will be terminated with ´ESC´, the selected point will be displayed. With the turnknob you can scroll to other turnpoint numbers.

Wind measurement [WIND]

1.) Determining the wind vector

Single measurements for determining the wind direction and velocity (= wind vector) can be started manually over the GPS parameter field [WIND]. The result of the measurement ill be indicated on the GPS page above the status displays (fig. 43) or in the information line[WindveCtor].

Measuring procedure / single measurement

(1) switch over the instrument to speed command mode (flap / switching speed / manually),

(2) select the GPS parameter field with the turnknob, press the ´E´-button and scroll to [GPS WIND],

(3) call up the function with the ´E´-button 
> the required course to the next turnpoint will be indicated in the lower section of the parameter field. If it is preferred to carry out the measurement on a different course, change the value with the turnknob.

(4) Fly the indicated course first (compass) and start then the measurement with ´E´. 


(5) Try to hold the indicated course as exactly as possible during the measuring time of 30 sec which is signalised by blinking of the course value in the parameter field.

The wind direction will be indicated in [°] on the left side of the field, the velocity will be indicated in [km/h] on the right side of the field at the end of the measuring time.





Fig. 43 Wind determination

2.) Wind component in flight direction

The wind component in flight direction will be calculated continuously from the difference between the altitude-calibrated speed value (TAS = true airspeed / air) and the GPS value „speed over ground“ when in speed command mode with GPS link.

sign: „+“  = tailwind, „-“ = headwind

In the menu

[Configuration 1]>[WindComponent]

 you can choose if the calculated wind component will be entered automatically into the parameter field [WIND] or if you would like to adjust the wind component on the leg manually in the parameter field[WIND].

Note: The measurement of the wind vector and the determination of the wind component can only be carried out when in speed command mode. 

After having circled the turnpoint the wind component for the new leg should be adjusted in the parameter field [WIND] first (not necessary when automatically taking over).

4.15.2 Selecting a waypoint [SEL]

In contrast to the selection of turnpoints the selection of a waypoint does not influence the sequence of a programmed flight task. The waypoint data will be displayed in the upper right section of the GPS page. Waypoints can be generated over the GPS functions [SEL], [SAPO] (safe position = storing the current position or over [AIRF] (= airport search / selection as waypoint / option 7-PLATZ). A waypoint remains stored as long as it will be overwritten with a new waypoint by carrying out one of the mentioned functions.

When waypoints are named the name of the waypoint will be indicated by informing about the course and the distance to the waypoint. When waypoints are not named the data „distance on the course track“ and „deviation from the course track“ in reference to the current leg of the flight task will be indicated instead of the name.

By carrying out the GPS function [SEL] the menu illustrated in fig. 44 will be called up.



Fig. 44 Waypoint menu

The different procedures for fixing a waypoint will be described in the following paragraphs. In the corresponding figures the input view and below it the illustration of the waypoint on the GPS page will be shown.

1.) Waypoint from distance and deviation

By calling up the function „fixing a new waypoint from [Distance and Deviation]“ the following input view will be called up (fig. 45 top). With the turnknob the distance (projected on the course track) from the waypoint to the next turnpoint will be entered first. Afterwards it will be changed to the input of the deviation of the waypoint from the course track by pressing the ´E´-button. Sign „+“ = right from the course track, „-“ = left from the course track. The VP7 calculates the course and the distance from the current position to the waypoint after leaving the input view with ´ESC´. The waypoint will be indicated on the GPS page (see fig. 45).




 

Fig. 45 Waypoint from deviation and distance 

In the example the waypoint is 18.5 km before the turnpoint and 4.5 km right from the course track. The distance and course from the current position to the waypoint is 16.4 km and 184°.

2.) Waypoint from the library

All points from the user library and all airports of the airport database (option 7-PLATZ) are available for the selection of a waypoint. The selection is effected by an alphabetical search in which a combination of letters which either is at the beginning of a waypoint name (input of maximum two letters) or which is in the waypoint name (input of three or more letters):





Fig. 46 Waypoint from the library

· input of the first letter with the turnknob

· go over to the next digit with ´E´,

· input of the second letter, etc.

· terminate the input with ´ESC´.

· The first waypoint which begins with the selected letters or which has the combination of letters will be displayed.

· With the turnknob you can scroll through all waypoints and airports which meet the search criteria until the wanted waypoint is indicated.

· Exit the menu and take over the new waypoint with  ´ESC´.

3.) Waypoint from distance and course (team function)

Fixing a waypoint from 

· distance from waypoint to the next turnpoint

· course from waypoint to the next turnpoint

is also known as team function.

Explanation: You are situated together with a team colleague on the same leg of a flight task which has to be flown together. The colleague is not in sight and has found a good thermal at his current position. You have received from your team colleague via radio the information about his required course and his distance to the turnpoint, after entering the values the VP7 will indicate which course and which distance you must fly to reach the thermal.





Fig. 47 Team function

By calling up the function „fixing a new waypoint from [Distance and Course]“ the input view illustrated in fig. 47 top will be called up. Course and distance will be entered with the turnknob. With the ´E´-button you can switch between both values. The course and the distance to the new waypoint will be calculated by the VP7 after exiting the input with ´ESC´. The indication is effected on the GPS page with the name[TEAM](see fig. 47 bottom).

In the example (fig. 47) the team colleague is situated 26.4 km in front of the turnpoint with a required course of 275° to the turnpoint. You must fly with a course of 160° to reach the current position of your colleague.

4.) Waypoint from coordinates

An additional possibility to fix a new waypoint is the entering of its geographic coordinates. The input of the coordinates is effected by the same procedure as in the turnpoint library. After exiting the input with ´ESC´, the course and the distance to the waypoint will be calculated and will be indicated on the GPS page with the name[TEAM] (see fig. 48 bottom).





Fig. 48 Waypoint from input of coordinates

Note: Only one additional waypoint can be stored. The selected waypoint remains stored (also after switching off the instrument) as long as it is not overwritten by selecting a new waypoint with aid of the functions [SEL], [SAPO] or [AIRF].

4.15.3 Storing the actual position [SAPO]

By carrying out the function [SAPO] (= Safe Position) the actual position will be stored as waypoint. In this way for example locational thermal sources or landing fields can be marked when passing them. The indication of the course and the distance to this (not named) waypoint is effected in the upper right on the GPS page.

Procedure:

· select the GPS parameter field, press the ´E´-button,

· scroll to the display [SAPO] with the turnknob,

· call up the function with ´E´,

· confirm the storing of the position with ´E´ or exit with ´ESC´ without storing the position



Fig. 49 Storing the actual position as waypoint / confirmation

Note: The procedure for permanently storing of the actual position during flight with entering it in the turnpoint library will be described in chapter 10.1.4).

4.15.4 Aborting the flight and returning to the starting point [HOME]

The function [HOME] will abort the programmed flight after confirmation. The distance from the actual position to the starting point will be assumed as last leg. The display in the status field changes from e. g. [WP 2] to[RUN].

In this case the fixed additional altitude will be considered - as in the final approach - in the glidepath and required altitude calculation in the menu

[CALCULATING PARAMETER]>[ARRIVAL HEIGHT]



Fig. 50 Home function / confirmation

Note: When aborting the flight the course and the distance to the starting point in the programmed route will be indicated. If a moved departure point is entered in the line [S] (= starting point) of the flight task, the course and the distance to this point will be indicated! Please consider this factor when the point of departure is not in the direct vicinity of the starting point.

Continuing an aborted flight

If you want to continue the flight task which was aborted with the [Home] function because e. g. better weather conditions allow to continue the flight, you will be asked to continue the task by selecting the status field [STAT] and pressing the ´E´-button. By confirming with ´E´ the task will be continued and switched back to the leg from which the [HOME] function was carried out. The recording of statistics continues again.

4.15.5 Configuration of the GPS page [CONF]
The lower line of the GPS page can be configured by the user when calling up the function [CONF].



Fig. 51 Configuration of the last line of the GPS page

The following values can be selected:

· Indication of the actual position in coordinates



· Indication of the waypoint name of the actual approached turnpoint



· Indication of the closest airport from the airport database or closest landing field from the user library with name, course and distance.



In normal operation the selected value will be displayed continuously updated in the last line of the GPS page (see fig. 39 and fig. 40). In special operating modes of the GPS system text information about the status will be displayed at the same place.

Note: The indication of the closest airport is only available in connection with the option 7-PLATZ. When the GPS page is not activated the last information line of the flight display can be configured quickly by pressing the pushbutton > 3 sec and selecting afterwards the display value with the turnknob.

4.15.6 Airport search [AIRF]

By calling up the function [AIRF] - in connection with the option 7-PLATZ - a search for the next ten airports and points which are marked as landing fields in the user library will be started.

The search function can be configured in the menu

[Configuration ]>[AIRFIELD SEARCH].

· By selecting „Search on Course [NO]“ all airports in the surrounding area will be searched.

· By selecting „Search on Course [Yes]“ all airports which are in a sector of +/- 90° to the course track will be searched, that means that only airports which bring in a plus of kilometres.

After calling up the function for example the display in fig. 52 appears.



Fig. 52 Airport - landing field search

On one hand both bars are pointing to the name of the airport (landing field), on the other hand to  the corresponding data:

· distance

· required course

· elevation (altitude or MLS, from the turnpoint library or the airport database)

· GPS glidepath (positive sign = above glidepath / negative sign = below glidepath)

By pressing the turnknob-pushbutton you can be changed between the display of the first group (airports 1 - 5) and the second group (airports 6 - 10).

Note: The data of the airport list will be updated approx. every 10 seconds.

By turning the turnknob to the right you will scroll with the bar to the next airport of the list (no 1 - 5 or 6 - 10). After the selection of the wanted airport and pressing the ´E´-button the following confirmation has to be made:



Fig. 53 Airport search / confirmation

· Destination point
The programmed flight will be aborted. The distance from the actual position to the selected airport will be assumed as last leg. Distance, course, required altitude and the glidepath will be calculated and displayed accordingly. The additional altitude which was selected in the menu [CALCULATING PARAMETER]>[ARRIVAL HEIGHT] will be considered in the glidepath calculation.

· Waypoint
The programmed flight continues. The course and the distance to the selected airport / airfield will be displayed continuously updated as waypoint data on the GPS page.

· Change in graphics (option 7-GPS-GRAF)
A change in the graphics display of the next airports / airfields is effected (see chapter 13.4).

· Send frequency (option 7-FUNK)
The programmed flight continues. The selected airport neither will not be taken as destination nor as waypoint. The indicated airport frequency will be sent to the radio (see chapter 18.5).

Note: The display of the next airports and airfields or the confirmation screen can be exited anytime with the ´ESC´-button without one of the previous listed functions being carried out. The display of the next airport (or airfield) can also be effected individually in the last line of the GPS page or in one of the information fields.

GPS-graphics

By connecting GPS data with information of the variometer and the distance flight computer the GPS graphics provide the advantage of a clear and quickly ascertainable information display.

The graphics described in the following are only included in connection with the GPS link (7-GPS or VP8-link) and when having realized the option 7-GPS-GRAF in the scope of delivery of the instrument. The airport and landing field graphics require additionally the option 7-PLATZ, the graphics airspace structure requires the option 7-LFS.

In addition to the digital display in the flight display view up to five GPS-supported graphics pages can be selected in the VP7 which can be called up from the flight display over the GPS parameter field when realizing the above-mentioned options (see fig. 38 GPS parameter field / overview).

· final approach graphics

[FIN]
· navigation graphics


[NAV ]
· photosector graphics


[PHOT]
· airport and landing field graphics
[AIRG]
· graphics airspace structure

[ASPC]
4.16 Final approach graphics

The final approach graphics can only be used for the final approach and not for the approach of turnpoints. The graphics provides a combination of navigation and glidepath information. The actual position in reference to the glidepath and the required course to the destination is illustrated by an aircraft symbol. The aircraft symbol gets smaller with increasing deviation from the optimum path.

The middle marker on the course bar in the centre of the graphics indicated the required course to the destination. The indicated range covers a course deviation of +/- 30°, the scale is 5°.

The glidepath will be indicated by an arrow symbol as digital value in the upper right and by the relative position of the aircraft symbol above or below the course bar.




Fig. 54 Final approach graphics

The altimeter is displayed in the upper left, the McCready value and the value for the wind component on the leg are indicated in the lower left. The indications for the remaining distance to the destination are in the lower right, the values for the wind direction and velocity below.

In the example fig. 54 the pilot is situated 39.2 km in front of the destination with an altitude of 1875 m. With the selected McCready value of 1.4 m/s and with a headwind component of 18 km/h the aircraft is situated 184 m above the glidepath and is approx. 10° left from the required course. The wind blows from North/East with a velocity of 48 km/h.

Entering the wind component and the McCready value

The wind component and the McCready values can be adjusted over the corresponding fields. The quick change between both inputs is effected by the pushbutton of the turnknob (pushbutton function).

Note: With the setting „automatic take over of wind component“ the manual adjustment will be blocked.

4.16.1 Wind determination in the final approach graphics

The pilot can start wind measurements manually from the final approach graphics over the field „wind component“.

Procedure: 

1.) select the field „wind component“ [W:] with the turnknob and press the ´E´-button,
> the field changes to the indication of the „required course of the destination“.

2.) fly compass course or if the wind determination should be effected on a different course, adjust the course value with the turnknob first,


3.) start the measurement with the ´E´ -button > course indicator flashes


4.) hold the compass course during the measuring time of 309 sec.
> the result will be indicated in the lower right of the field wind vector

Note: The determination of the wind can only be carried out in speed command mode. The function will be blocked in connection with the electronic compass probe for the VP7 (option 7-MFS, see chapter 18.4) and with the setting „automatic wind determination“. The wind vector will then be determined automatically and indicated twice per minute (without intervention of the pilot).

Navigation graphics

The flight track and the position in relation to the course track of the current leg will be displayed in the navigation graphics. The actual position will be indicated by an aircraft symbol, the distance flown will be displayed as track behind the symbol. In the upper left the course and the distance to the turnpoint, in the upper right the projected distance on the course track and the deviation from the course track („l“ = left / „r“ = right from the course track) will be displayed as digital values. The graphics is configured in the way that independent of the leg course the actual leg is always indicated as vertical line in the centre of the display. The symbol for the turnpoint is indicated at the end of the leg line.




Fig. 55 Navigation graphics

In the example (fig. 55) the navigation graphics is scaled in the way that a range of 80 km x 80 km is displayed (3 boxes = 40 km). The pilot is situated 47 km before the turnpoint and has a required course of 100° to the turnpoint. The projected distance on the leg to the turnpoint is 46 km, the deviation left from the course track is 4 km.

4.16.2 Scaling the navigation graphics

The scale for the navigation graphics can be selected in the menu

[Configuration 2]>[GrAPHICS]>[Navigation graPHICS].
The scale will be displayed in a box in the middle of the left edge in the graphics.

[Löschen / 10 / 20 / 30 / 40 / 50 / 60 / 120 / 180 / 240 / AUTO ]

· Three boxes in the illustration correspond to the selected value in [km]. 

· By calling up the function [DELETE] the entire flight track will be deleted from the graphics.

· By selecting [AUTO] the graphics will be scaled automatically and the scale will be fixed by the actual distance to the turnpoint.



Fig. 56 Scaling the navigation graphics

4.17 Photosector graphics

The photosector graphics provides a zoomed illustration of the area at the turnpoint (start / destination) with a radius of 2.5 km. In addition to the symbol for the turnpoint the leg leading towards, the leg leading away (with arrow marker for flight direction) and the photosector (90°boundery lines) and if necessary a tolerance circle around the turnpoint will be displayed.

In the upper left the required course to the turnpoint, in the upper right the distance to the turnpoint in [km] with a decimal is indicated. The waypoint name is entered below the graphics. The photosector at the turnpoints is laid out to the halving line of the angle between the leg leading in and the leg leading away.




Fig. 57 Photosector graphics

The fly-in into the photosector will be signalized by a shout acoustic signal. If a tolerance radius was adjusted you will hear the signal when entering the circle.

Note: When entering different starting and finishing points the photosectors of start and destination are each laid out along the course of the first or last leg (exception: fixpoint = [YES]).

4.17.1 Configuration of the photosector graphics

Different pre-settings for the photosector graphics can be carried out in the submenus of:

[Configuration 2]>[GRAPHICS] 

1.) Automatic call up

[GraPHICS]>[PHOTOSECTOR autom.]

Selection if the photosector graphics should be called up automatically when approaching the turnpoint and a remaining distance of less then 2 km ([YES]/[NO]).

2.) Tolerance circle around the turnpoint

[GraPHICS]>[PHOTOSECTOR GRAPHICS Radius]

Adjustment of a tolerance cylinder around the turnpoint with a radius of 0 - 2000 m and a step width of 10 m. The selected tolerance cylinder will be displayed as additional circle around the turnpoint in the graphics.

The circling around a turnpoint for decentralised distance flights to DMST with GPS flight certification is successful when the turnpoint was circled in a tolerance cylinder with a radius of currently 300 m. VP7 versions which are linked to the GNSS flight data recorder VP8 which is authorized for flight certification guarantee a valid circle when flying into the tolerance circle.

3.) Fixpoint 

[GraPHICS]>[PHotosektor FixpOINT]

Selection if all photosectors shall be lined up with a defined fixpoint over coordinated:

[NO] 
standard setting
[YES]

with entering fixpoint coordinates

In specific competition tasks  (Post Task, Cats Craddle) it can be necessary that all photosectors are not as usual lined up to the halving line of the angle between the towards leading leg and the away leading leg but are lined up with a fixpoint.




Fig. 58 Photosector / fixpoint

4.) Exiting the photosector graphics

The photosector graphics like all other graphics will be exited with ´ESC´. When approaching the turnpoint with a distance lower than 2 km a direct move to the parameter field [STAT] (= task status) is effected and the confirmation to switch to the next leg is called up when exiting the graphics.

4.18 Airport graphics

The next ten airports from the airport database and points which are marked as landing fields in the user library will be displayed in the airport graphics. The call up of the graphics is either effected directly over the GPS parameter field [AIRG] or by changing after having carried out the airport search function [AIRF]. 

The actual position will be displayed as fixed aircraft symbol in the centre of the display, the course track of the actual leg and the surrounding airports will be displayed as blank boxes. The graphics is orientated so that the course flown over ground always points to the top, that means the illustration rotates below the aircraft symbol. The wind speed is entered as digital value on an arrow which represents the wind direction.




Fig. 59 Airport graphics

Selecting an airport

The closest airport / airfield is selected and will be displayed as filled symbol when calling up. The next airports / airfields can be selected with the turnknob (sorted according to the distance). The values indicated in both headlines of the graphics are always in relation to the selected airport / airfield. The distance, required course and the glidepath will be indicated above the line with the name and the airport / airfield elevation.

By pressing the ´E´-button after the selection of an airport the same query like in the function airport search will be called up (fig. 60). The selected airport can be taken over as waypoint or finish point or the airport frequency can be transferred to the radio. The display of the airport frequencies and the function for transferring the frequency to the radio are part of the option radio link (7-FUNK).



Fig. 60 Airport graphics / confirmation

Zoom modes

Three zoom modes can be selected with the pushbutton function of the turnknob. After the display with maximum zoom the entire screen will be displayed again.




Fig. 61 Airport graphics / zoom

Search criteria
The search criteria „Search on Course“ fixed in the menu

[Configuration 2]>[GRAPHICS]>[AIRFIELD SEARCH]
 applies also for the airport graphics. If [NO] was selected all airports in the surrounding area will be displayed, if [YES] was selected only the airports which are ahead in relation to the leg course.

Note: Due to intense internal calculations the update of the graphics page can be effected with a short delay when calling up the graphics when zooming and when selecting an airport. Please wait for the input reaction.

Airspace structure graphics

The restricted area graphics (option 7-LFS) will be called up over the GPS parameter field of the flight display [ASPC]. The aircraft symbol will be displayed as fixed symbol in the centre of the display. The actual course over ground points always to the top, that means when changing the course the map rotates below the aircraft symbol. The values distance, course and glidepath indicated in the headline refer to the next turnpoint. 

Illustration

· Airspace with ICAO or name abbreviations (max. 6 digits)

· Actual position as aircraft symbol

· Course track from the actual position to the next turnpoint

· GPS distance to next turnpoint

· Required course to the next turnpoint

· GPS glidepath to the next turnpoint




Fig. 62 Airspace structure graphics

	ICAO-abbreviation
	Description

	ED-R
	Area with flight restriction

	ED-R (TRA)
	Temporarily restricted airspace

	ED-D
	Dangerous area

	Airspace D
	CTR controlled area / clearance necessary

	Airspace C
	Controlled airspace / clearance necessary


Special functions

· The descriptions of the airspaces can be called up or switched off with the ´E´-button.

· Five zoom modes can be selected with the pushbutton of the turnknob:


	Mode
	Display width corresponds to:

	1 / 2 / 3 / 4 / 5
	12.5 km / 25 km/ 50 km / 100 km / 200 km


Due to the display resolution and the monochrome display the possibilities for the graphics illustration are limited. A graphics distinction e. g. between on ED-R and an ED-D over the type of the boundary line cannot be realized. The descriptions of the airspaces are abbreviated and cannot be displayed in all zoom modes. Due to intense calculation of the graphics when zooming the update of the page can last up to approx. 3 seconds (dependent on resolution). The update of the graphics in speed command mode is effected every 15 sec. The update of the restricted area graphics will be interrupted when circling.

Attention: The fixing of airspaces is often subject to changes. The airspace data included in the VP7 are not a substitution for actual official documents for the flight preparation and the flight itself. Peschges Variometer GmbH cannot be hold liable for the correctness and completeness of the airspace data stored in the instrument.

Variometer graphics

The graphics packages are available for the VP6 competition. The GPS graphics (option 7-GPS-GRAF) can only be used in connection with the GPS link (description see chapter 13).

The graphics package described in this chapter (option 7-GRAF) is only based on data of the variometer and the flight computer and can be used in its complete scope without GPS link. 

The following graphics will be called up over the parameter field [GRAP] in the flight display view:




Fig. 63 Parameter field graphics

· Graphic display of the variometer signal


[VARI]
info fields

· Glidepath graphics




[GLPt]
info fields
· Climb values of both previous thermals


[CLMB]
full screen

· Climb altitudes of the last ten thermals


[THER]
full screen

· Barograph





[BARO]
full screen

The graphics displays of the variometer signal and the barograph can be scaled in the submenus of:

[Configuration 2]>[GraPHICS].

4.19 Variometer  signal graphics

By calling up the graphics [VARI] the selection of the information fields will be switched over to the display of the graphics course of the variometer signal. The variometer signal will be indicated above the time and will be updated continuously from the left to the right. Both axis of the graphics can be scaled.

For circling the time interval should be adjusted in the way that it corresponds approximately to the time of a full circle. When switching to speed command mode the time interval of the vario graphics will be selected five times as long as that for the variomode. In this way the pilot receives a graphics display of the climbing and descending in the thermal when circling and a profile of the air masse flown through when in speed command mode.




Fig. 64 Graphics variometer signal

The positive and the negative display section can be scaled each.

[Configuration 2]>[GraPHICS]>[VarioGR.RANGE POS.]

[Configuration 2]>[GrapHICS]>[VarioGR.RANGE NEG.]

· Range:

0 to 10.0 m/s, or 0 to -10.0 m/s

· Step width:

0.5 m/s

A range of for example - 1.0 m/s to + 3.0 m/s can be adjusted. The 0 m/s-line will be moved according to the setting to the top or to the bottom.

The time interval of the graphics for the variomode will be adjusted in

[Configuration 2]>[GraPHICS]>[VarioGR.TIME RANGE ]

In variomode

· Range:

20 to 64 sec

· Step width:

2 sec

Take over for speed command mode 

· 5 x range of variomode  =  100 to 320 sec

4.20 Glidepath graphics

The graphics display of the glidepath will be called up over the parameter field [GRAP] - selection of [GLPt]. The glidepath graphics can be used for approaching turnpoints (when entering useful approach heights in the menu[Task Preparation]>[Heights]) as well as for the final approach. When approaching the turnpoints the glidepath will be calculated with the required altitudes from the flight preparation, during the final approach with the elevation of the destination airport and the adjusted safety height which was adjusted in [CALC.Parameter]>[arrival height].

The relative position of an aircraft symbol below or above the „horizontal line“ shows the deviation from the glidepath. In addition the glidepath will be displayed as digital value in the lower left of the graphics.




Fig. 65 Glidepath graphics

	Digital value


	Aircraft symbol
	Approach altitude

	positive sign
	above horizon
	> altitude reserve 

	              ---
	on horizon
	> exactly on glidepath 

	negative sign
	below horizon
	> missing altitude 


Note: A final approach graphics which - in addition to the glidepath indication - includes also navigation information is included in the GPS graphics package (chapter 13.1)

4.21 Graphics distribution of climb altitudes

For both previous thermals the average climbing is indicated above the altitude in the graphics [CLMB]. With this information the pilot can decide in which altitude the next thermal should be assumed or in which altitude the thermal should be left.




Fig. 66 Climbing in the thermal

The course of the signal in the actual thermal will be displayed as full line or as white surface, the last flown as interrupted line with black shading.

4.22 Graphics climb altitudes

The climb altitudes in the last ten thermals will be displayed as bar chart in the graphics [THER]. The altitude range in [km] will be scaled automatically by the achieved maximum altitude. The display will be updated from the right to the left, that means the last flown thermal will be added on the right, all indicator bars will be moved to the left and the altitude bar of the oldest thermal will be deleted from the left side of the display.




Fig. 67 Graphics climb altitudes

Barograph graphics

The display of the barograph will be called up over the parameter field [GRAp] - selection [BARO]. Like in the normal barograph the altitude measured with the aid of the static pressure will be displayed above the time. The flight mode vario or speed command mode will be indicated by a bar above barograph.




Fig. 68 Barograph graphics

Both axis of the barograph can be scaled:

[Configuration 2]>[GRAPHICS]>[Barogram ALT.RANGE]

· Range

1 - 9 [km]

· Step width

     1 [km]

[Configuration 2]>[GRAPHICS]>[Barogram TIME RANGE]

· Range 

7.5 [min] - 9 [h]

· Steps

7.5 / 15 / 30 [min] and 1 - 9 [h] in a grid of 1 [h]

Note: The graphics package 7-GRAF contains the graphics display of the barograph, the functions of the barograph analysis and print out are not included. Independent of the option 7-GRAF the additional programme „flight data recording“ (option 7-LOG) can be obtained (see chapter 17). With the upgrade 7-LOG the record of the barograph can also be transferred to the PC and be printed out.



Fig. 69 Scaling the time axis of the barograph graphics

The scaling only applies to the display window and not to the internal recording. The time axis can be moved with the turnknob when the recording time is higher than the selected time window. The displayed time window will be fixed over the insertion of the starting and ending times. The difference corresponds to the selected scale. In the example (fig. 68) the height axis is scaled to 1 km and the time axis is scaled to 30 minutes.

Statistics

4.23 Statistic data during flight

The following times and statistic data will be determined continuously during flight and can be selected for the display in the information fields of the flight display.

	
	Value
	   Field description

	(1) 
	Flight time
	[Flight time  ]

	(2) 
	Task time
	[Task Time    ]

	(3) 
	Estimated time of arrival
	[ETA          ]

	(4) 
	Thermalling percentage
	[Thermalling% ]

	(5) 
	Altitude gain in actual thermal
	[Tot.Height   ]

	(6) 
	Total altitude gain on the current flight
	[Alt.climbed  ]

	(7) 
	Average cruising speed over ground on the actual leg
	[AV.Cruise    ]

	(8) 
	Average cruising speed over ground for the entire task
	[AV.Gnd.Speed ]

	(9) 
	Average cruising speed air for the entire task
	[AV. Airspeed ]

	(10) 
	Average climbing in the actual thermal
	[Thermal AV.  ]

	(11) 
	Total average climbing
	[Tot.Climbrate]

	(12) 
	Total distance flown
	[Dist flown]

	(13) 
	Actual L/D ratio
	[L/D number ]




Fig. 70 Statistic data in the flight display

Note: By pressing the pushbutton of the turnknob longer than 3 seconds the lower information line will be configured quickly. In that way a statistic value which should only be displayed for a short time can be called up without having to leave the flight display view.

Average cruising speed

The parameter field [VMRt] has a special function. The average cruising speed on the leg will be displayed by being updated continuously in the lower section of the field. The determination for the next leg will be restarted after switching at the turnpoint.

By selecting the field and by pressing the ´E´-button the value will be set to zero. The average cruising speed over ground on any leg can be calculated with this function. If you want to know which cruising speed you have achieved after passing a terrain feature, after leaving the last thermal, etc. you can carry out a measurement over the  [VMRT] field.

4.24 Statistics library

The VP7 stores the statistic data of the last 20 flights in its extensive statistic library. For the flight analysis the data can be called up after landing in the menus

[Statistics]>[TIME]
[StatistiCS]>[DatA TOT.FLight] 

[Statistics]>[Data leg] 

A delete function for the data of the statistic library is not available. The data of the oldest flight will be overwritten by the data from the new flight when surpassing the recording capacity.

4.24.1 Times

The starting and landing times will be recorded by the presence of total pressure of the instrument. The time of the task start, the times at the turnpoint and the times of the task finish will be registered in the parameter field [STAT] (= task status) when switching manually.

Following times will be displayed in the menu [times]:

· Flight number

· Date

· Starting time 

· Landing time

· Departure time (start of the task)

· Time at the destination (termination of the task)

· Total time

· Time for the task



Fig. 71 Statistic times

The display of the times for all stored flights can be called up with the turnknob after selecting the line [Number:].

4.24.2 Data of the entire flight

The statistic data determined during the entire flight of the last 20 flights can be called up in the menu [Data Tot.flight]. The data for each flight consist of :

· Flight number

· Date

· Average cruising speed in comparison to the ground

· Average cruising speed in comparison to the air

· Average climbing 
(= total, average climbing in all thermals)

· Thermalling percentage(= time percentage in circling mode)

· Distance flown 
(= total distance flown in speed command mode)

· Altitude gain
 
(= total altitude in [km] achieved while circling)



Fig. 72 Data of the entire flight

Note: For proper statistics determination it is a condition that the computer is properly switched when departing, when circling the turnpoints and when flying over the finish line as well as the switching when changing between circle and straight flight (vario / speed command switching).

4.24.3 Leg statistics 

In addition to the statistic data for the entire flight, the times and statistic data for each single leg of the last 20 flights will be recorded separately in the VP7.

After selecting the line [Number:] and pressing the ´E´-button the wanted flight will be selected with the turnknob. The flight selection will be exited with ´ESC´. Now the statistic data of the single legs can be called up by selecting the line[leg-No.:] and pressing the ´E´-button afterwards (fig. 73).



Fig. 73 Leg statistics

Note: The confirmation of the fly over in the status field [STAT] when passing the finish line will often be forgotten. In this case the statistic data for the leg will not be valid because the instrument was not informed about the termination of the last leg.
5 Flight log

The VP7 provides an electronic flight log in which the last 100 flights will be stored. The call up of the flight log is effected from the main menu. Start and landing will be noticed by the device over the change of the total pressure. Following lines can be selected in the flight log:

(1) [Flight-No.:]

(2) [transit log]

(3) [Delete LOG]

.

(1) Display of the flight log

By selecting the line [Flight-No:] and pressing the ´E´-button you can scroll through the flights with the turnknob.



Fig. 74 Flight log

Note: For GPS operation UTC times and date will used (previously GMT). The times according to UTC will be entered in the flight log first. Inputs in the flight log according to local time (LMT) will be effected after entering the difference between UTC and local time (see chapter 8.5).

(2) Transferring the flight log data to PC

The entire flight log can be copied, stored as file on PC and be printed out (part of option 7-PC). The transfer on the VP7 will be started by selecting the line [transfer log] with the turnknob, pressing the ´E´-button to call up the function and by confirming the query afterwards with ´E´ (see chapter 18.1).

(3) Deleting the flight log

The flight log can be deleted completely on the ground (function not available during flight). Single flights cannot be deleted. After selecting the line [delete log] a second query is effected for safety reasons. By confirming this query with ´E´ the deletion is effected. The selection can be exited with ´ESC´ without deleting the flight log.

Flight data recording

In connection with the programme option 7-LOG the VP7 is fitted with an internal recording of the flight track and the barogram. The recording of flight data can only be used on devices with satellite navigation upgrade (7-GPS or VP8) and is used for the personal flight analysis. The recording is not authorized for the flight certification. The maximum recording time is approximately 15 hours. Like the flight log  and statistics recording, the recording of the flight track and the barograph starts and ends with the presence of total pressure. Old data can be deleted anytime in the starting sequence on the ground in order to clear the entire memory for the new flight.

· Max. recording time
 
 15 h

· Recording interval

  30 sec - on the distance 




    6 sec - in a surrounding of  2 km from start, destination and 

          
 turnpoints

· Recorded data


- GPS-position: longitude [GGG:MM:SS], latitude [GG:MM:SS]





- GPS-altitude





- Barometric altitude





- UTC-time

The transfer of the flight data to PC is effected over the serial part of the VP7 with support of the programmes which have to be installed on PC 

· VPLOG version from V2.5, or

· VPDOWN 

When a programmed flight task was flown the corresponding data from the flight preparation will also be transferred to the PC. With the analysis programme VPLOG  the flight track and the barograph will be displayed on PC. The functions of the programme VPLOG are described in detail in the accompanying manual.

1.) Start sequence

The VP7 versions with flight data recording show the following screen in the start sequence after the display of device data and the GPS information text.



Fig. 75 Display of remaining recording time / confirmation to delete

When answering the query with ´ESC´ the stored flight data will not be deleted. The data of the new flight will be added until the maximum recording capacity is reached.

Answer the query with ´E´ if you have already transferred the previously recorded flights to PC and if you want to clear the entire memory for the new flight.

Note: In case of an empty recording memory the display of the remaining recording time and the query for deleting will be skipped when turning on the device.

2.) Transfer to PC

The transfer of the logger data to PC is effected according to the same procedure like the transfer of library data: 

With the interface cable connect the PC port of the VP7 to one of the serial ports of the PC (COM1/COM2). Start the programme VPLOG on the PC and adjust the PC port to which you have connected the VP7 in the menu

[Configuration]>[Port].
Afterwards the menu item 

[Datatransfer from VP] 

will be called up on the PC for data transfer.

The data transfer will be started on the VP7 in the menu 

[Transfer LOG]
by confirming the query with ´E´. Also after transfer the data will remain stored in the VP7 as long as they are not deleted by the pilot.



Fig. 76 Transfer of the flight recording to PC

Note: In case more flights were recorded after the other without deleting the flight data memory those can only be loaded as one common file for later analysis on PC.

Peripherals / Data transfer

The VP7 has a serial device port (PC interface) for communication with the peripherals:

· IBM-compatible PC
Operating systems: MS-DOS( version from 5.0 / Windows 3.xx( / Windows 95( /Windows NT(


· Atari Portfolio( (cannot be delivered anymore)


· VP 8 GNSS-flight data recorder


· Radio type AR4201, from the company Becker Flugfunk 

Note: All devices described in this chapter are additional options which are not included in the basic version of the VP7.

5.1 PC-link

The following functions can be realized when linking to a portable PC.

(1) Transfer of turnpoint and route library from VP7 to PC

(2) Transfer of turnpoint and route library from PC to VP7

(3) Transfer of the flight log from VP7 to PC

(4) Transfer of the flight data recordings (position data and barograph) from VP7 to PC

For communication with PC the PC cable will be plugged in the serial port of the VP7 (9-pin D-SUB-plug, labelled with „PC“) on the connection cable set of the instrument. On PC the cable will be plugged in one of the serial ports (COM ports).

5.1.1 Library management and flight log transfer

The functions for the transfer of libraries (1), (2) and the transfer of the flight log (3) are part of the option „PC link“ for the VP7. The library management programme VPBIB for PC will be included in connection with this option.

Several turnpoints and route libraries (holidays, competition, etc.) can be created and managed with the programme VPBIB on the PC. The library which is required for the flight can be loaded on the PC and transferred to the VP7 afterwards.

The data transfer of the libraries is effected in the menus

[task preparation]>[Data transfer]>[Data to PC]

[Flight preparation]>[Data transfer]>[Daten from PC]

.

Note: A „download“ from the VP7 to the PC must be carried out first when reinstalling the programme VPBIB on the PC. The serial number of the VP7 will be transferred to the PC and the programme VPBIB will be informed which airport databases are included in the VP7 (option 7-PLATZ). Those airports will only be available on the PC after the initialization of the PC programme.



Fig. 77 Menu data transfer

The transfer of the flight log is effected over the menu

[Logbook]>[Transfer log]



Fig. 78 Transfer of the flight log to the PC

The flight log will be stored on the PC and can be loaded or printed out.

5.1.2 Transfer of the flight recording

In connectio with the PC link and the option flight data recording for the VP7 (see chapter 17) it is possible to transfer the recording of position and barograph to the PC (4).

The data will be displayed and analysed on the PC with the programmed VPLOG (versions from V2.5). The numerous possibilities for displaying the flight track and barograph, the flight analysis on PC and the print out of data will not be described further here. They will be described in detail in the manual of the PC programme VPLOG.

Atari Portfolio

The Atari Portfolio( will not be produced anymore. Due to reasons of system care the link of the VP7 with the organizer is still possible. Turnpoint and route libraries can be transferred in both directions with the flight preparation programme specially developed for the Atari(. But the transferred flight tasks must not have more than 6 legs. The serial ports of VP7 and Atari will be connected with the VP7 PC. The data transfer on the VP7 will be effected in the menus

[flight preparation]>[Data transfer]>[Data to  Atari]

[Flight Preparation]>[Data transfer]>[data from Atari]

VP 8 GNSS flight data recorder

· Instead ot the module 7-GPS the IGC-authorized GNSS flight data recorder VP8 can be connected as external GPS receiver to the GPS port of the VP7.

· Independent if the VP8 is connected as external GPS receiver to the VP7 or if it is operated as single device and the VP7 is supplied with GPS data by its own receiver, the day task can be transferred in both directions.

5.1.3 Transfer of the day task

The transfer of the day task between VP8 and VP7 provides the advantage that a flight preparation has to be carried out only on one of both devices and that both devices contain the same task data.

The VP8 and the VP7 will be connected with the PC ports (9-pin D-SUB-plug) with aid of the PC cable. After both devices were connected they will be switched on. After the start sequence the VP8 indicates [PC BEREIT] on the display.

(1) Data to the VP8

The route selected as actual flight task in the menu [TAsK Selection] of the VP7 will be transferred to the VP8.

Procedure:

(1) connect the VP7 and the VP8 with the VP7 PC-cable,

(2) switch on the VP7 / plug in the power supply cable in the VP8.

(3) The transfer will be called up on the VP7 in the menu

[Flight preparation]>[Data transfer]>[DATa to VP8]

After selecting the menu item with the turnknob and pressing the ´E´-button the VP7 changes to „adjusting the tolerance cylinder“.
(4) Adjust the tolerance cylinder with the turnknob (standard values 0 m / 300 m),

exit the input view with ´ESC´.

(5) Start the transfer with the ´E´-button on the VP7 
> The transfer time is only 1 sec.

(6) Switch off the VP7 / remove the power cable from the VP8,

(7) remove the PC cable from the VP7 and the VP8.

(2) Data from the VP8

After having entered the day task with the keyboard included in the delivery or be transferring it from the PC (PC-programme VPLOG) it can be transferred to the VP7 afterwards.

Procedure:

(1) Connect the VP7 and the VP8 to the PC cable,

(2) switch on the VP7 / plug in the power cable on the VP8.

(3) The transfer will be called up on the VP7 in the menu

[Task Preparation]>[Data transfer]>[DATa from VP8]

(4) Start the transfer on the VP7 by pressing the ´E´-button. 
> The transfer time is only 1 sec..

(5) Switch off the VP7 / remove the power supply cable from the VP8,

(6) remove the PC cable from the VP7 and VP8.

The task data received by the VP8 will be added as „actual route“ on the VP7 but will not be stored in the route library. The data of the day task received by the VP8 will be displayed in the menus

[flight preparation] 
> [Turnpoint selection]
    
> [Distances]

 
> [course]
 
> [heights]
 
> [Coordinates]
The arrival heights for the turnpoints can be fixed later. The corresponding turnpoints will be entered in the last memory positions of the turnpoint library (library numbers 255 downwards). During flight e. g. when calling up the airport search this may cause the indication of double entries but cannot be avoided.

Notes: 

· The radius of the tolerance cylinder will be transferred in both directions. 

· Landing field identifications and frequencies of the turnpoints will not be transferred.

· The route transferred from the VP8 remains stored in the VP7 also after switching off.

· Do not call up the menu item [Task Selection] after the data transfer from the VP8 to the VP7. The task received by the VP8 will get lost because it will not be stored in the route library of the VP7.

5.1.4 Operation as GPS receiver

Connecting the VP8 to the VP7 as GPS receiver provides several advantages:

1.) Only one GPS receiver is required for flight certification and for using all GPS functions of the VP6..

2.) Also identical receivers which are operated at the same location have position deviations among themselves. By connecting the VP8 the discrepancies between the data recording in the VP8 and the indication in the photosector graphics of the VP7 will be avoided when circling a turnpoint closely. In that way it is impossible that the VP7 confirms the flay around (photosector graphics / tone) and that the position recording in the data recorder is still outside the permitted sectors.

When operating the VP8 as GPS receiver it will be connected over the 6-pin socket (Mini-DIN-socket) to the GPS inlet on the cable assemblies of the VP7. The corresponding connection cable is additionally fitted with the connector for the power supply and the motor contact of the VP8.

Note: By connecting the VP8 to the GPS port of the VP7 an automatic transfer of the flight task will not be effected. The transfer of the flight task will be carried out before by connecting the PC ports of the VP7 and the VP8.

After the transfer of the task data between the VP8 and the VP7 the PC connection cable must be removed first and the VP8 must be free of power for a short time by removing and plugging in the DIN-socket again. If this is not being done the VP8 will remain in monitor operation and will not send GPS data. 

Important Information for installing the compass module

1.  The sticker with arrow marker is situated on top of the module.

2.  The module will be installed so that the arrow points in direction to the front of the fuselage. That means that the cable connection seen in flight direction is situated on the left side of the module.

3.  First of all fasten the module temporary and check if the position for the installation is suitable in relation to interferences of the magnetic field. Call up the menu deviation and line up your aircraft on free surface in different directions. The uncorrected value of the probe will be indicated below (VP6/VP7) or next to the displayed frame (VP9). If the indicated value deviates too much from the lining up (e g. >15() or if it changes rapidly when turning the plane, the place is not suitable for installing the module.

Please keep a distance as far as possible from permanent magnets like:

· loudspeakers

· reed contacts / reed switches

· compensation magnets of other compasses

· magnetic locks and mountings

· GPS antennas with magnetic mountings

Metal parts:

· panel holder

· canopy frame

· steering elements / pedals / bars

· mountings for solar panels

Electronic compass

The compass module for the VP7 (option 7-MFS) is based on a magnetic field probe with kardanic bearing which has a high display accuracy of +/- 2° and a very low power consumption. The compass is not suitable for the course indication when circling. The electronic compass is used for the indication of the compass course in speed command flight and for the automatic wind determination. In addition to the compass probe the GPS link is required for the automatic wind determination.

	Dimensions

Width x length x height
	82 x 60 x 57
	[mm3]

	Weight
	135
	[g]

	Display accuracy
	+/- 2
	[°]

	Kardanic mounting

- nod angle range

- roll angle range
	+/- 15

+/- 15
	[°]

[°]

	Max. power consumption
	5
	[mA] 

	Operating temperature range
	- 20 to + 70
	[°C]


The value 

[Kompass-Course] 

can be selected with the compass link for the configuration of the information fields. 

In addition the compass course can be displayed on the PFD. The course indicator of the PFD can either be configured with the GPS value „course over ground“ or the compass course in the menu

[COnfiguration 1]>[Pfd-MENU]>[Compass]
GRAFIK FEHLT!!!

Fig. 79 Menu for PFD / display of the compass course

With the compass link the menu

[main Menu]>[Configuration 1]>[Compass]
was added in the VP7.



Fig. 80 Menu compass

5.1.5 Installation and deviation

A position below the instrument panel cover is designated for installation. On the top of the module you will see an arrow „flight direction“. The module has to be installed with the arrow in direction of the front of the fuselage so that it is lined up approximately parallel to the horizontal line when in straight flight with normal speed.

A suitable place for installation is important for the functioning of the probe. Fasten the probe temporarily first and select the view

[Configuration 1]>[Compass]>[DEVIATION]
for the PFD.

In this view the uncompensated value of the magnetic field probe is indicated below the small frame. Check how strong the deviation is in the main directions (N/E/S/W) by lining up the plane on the ground. Deviations which are higher than 15° cannot be compensated anymore at a later time.

Hold a distance as far as possible from permanent magnets:

Permanent magnets

· loudspeaker

· reed contacts / reed switches

· compensation magnets of other compasses

· magnetic locks and mountings

· GPS antennas with magnetic mountings

Metal parts

· instrument panel mountings

· canopy frames

· steering elements (pedals / bars)

· mountings for solar panels

The connection of the compass probe to the VP7 is effected over the red connection cable. The RJ45-plug of the connection cable will be plugged in the socket on the side of the compass module, the locking mechanism of the plug should engage audible.

After the installation the deviation caused by the installation will be determined and stored permanently. By calling up the menu 

[Configuration 1]>[Compass]>[DEVIATION]
the following input view will be displayed. In the window fig. 81 the direction in which the plane has to be lined up will be indicated. The indication of the uncorrected value of the compass probe will be indicated below.



Fig. 81 Input of the deviation

· On the ground, line up the plane exactly to the North (0°) and press the ´E´-button.
The VP7 stores the deviation value and switches to the indication 45°.

· Line up the plane to the Northeast now (45°) and press the ´E´-button again. 

· Repeat the procedure in clockwise 45°-steps until 315° is indicated. 
By confirming the lining up to 315° with the ´E´-button the last value will be stored and the input view will be exited.

The deviation values remain stored until they will be changed again. The signal of the compass will be corrected by the VP7 with the deviation value before indicating the compass course. When changing the instrumentation or the place of the module a new calibration should be carried out.

5.1.6 Automatic wind determination

The automatic wind determination is based on the values

	True Airspeed (TAS) calibrated
	pressure value
	VP 6

	Compass course
	compass probe
	6-MFS 

	Speed over ground
	GPS
	6-GPS / VP 8

	Course over ground
	GPS
	6-GPS / VP 8


In the menu

[Configuration 1]>[Compass]>[Wind]
you can  choose between the current procedure for determining the wind vector with manually started single wind measurements or a continuous automatic wind determination with aid of the compass probe. The wind determination in speed command mode will be carried out twice per minute.

The indication of the result is effected 

· in the information line [Windvector], 

· in the right section of the GPS page below the status displays and  

· in the final approach graphics (option 7-GPS-GRAF) below the indication of the „distance to destination“.

The speed and the course can be varied during the wind determination. When speeding up too fast and carrying out heavy course changes the actual measurement will be interrupted and a new measurement will be started directly. This will only be noticed by the pilot in so far as that the next update of the value „wind vector“ will last a little bit longer.

5.2 Radio link 

The VP7 is prepared for the link with a Becker radio of the AR 4201( series with RS 232 interface. With this link frequencies can be sent from the VP7 to the AR 4201. The radio changes automatically to the frequency sent.

The radio link can only be used in connection with a satellite navigation upgrade (7-GPS or VP8) and requires additionally the programme package „airport database and airport search“ (7-PLATZ).

In the airport database of the VP7 in connection with the radio link, the radio frequencies of the airports were added. In the turnpoint library frequencies of airports, which were added by yourself, can be entered.

The input field will be activated by pressing the ´E´-button. The frequency can now be entered in steps of 12.5 kHz with the turnknob. The input will be exited with ´ESC´ and the value will be stored.

Turnpoint library
 
Input: 
000.000 and 118.000 - 136.975 MHz

(Bib.-No. 1 - 255)
Steps: 
12.5 kHz

Airport database

Frequency display (cannot be edited)

(Bib.-No.  > 255)



Fig. 82 Turnpoint library / radio frequencies

In the PC programme VPBIB, versions from V1.9, the frequencies of the airports are available as well. When entering own points in the VPBIB turnpoint library the corresponding frequencies can be entered.

During flight when carrying out the function „search for next airports“ and afterwards selecting an airport with the ´E´-button you will have access to the following menu:

	Selection


	Query
	Route

	  - waypoint

	send frequency
	The selected airport will be indicated in the datafield waypoint.

The route will be continued according to the flight preparation

	  - finish point


	send frequency
	The programmed route will be aborted.

New leg from actual position to the selected airport.

	  - send frequency

	---
	The airport will not be selected as waypoint or finish point. The route will be continued according to flight preparation.


After confirming the frequency query with the ´E´-button the indicated frequency will be transferred to the radio.



Fig. 83 Frequency transfer

Fig. 83 shows the menu after having carried out the GPS function airport search and selection of an airport. If the radio is ready for operation and the frequency entry of the selected airport is not set to zero the frequency will be sent when confirming the query with ´E´. The radio switches over to the transferred frequency.

Connecting the radio

The frequency data will be sent by the VP7 over the PC interface.

For connecting the radio a cable fitted with a 9-pin D-SUB-socket on one end is required which will be plugged in the PC plug of the VP7. On the free end the cable has 3 mains which will be connected to the 25-pin device plug of the cable assembly.

For connection the cover of the basic cable set has to be opened and the mains have to be soldered according to the following scheme. When sending in the basic cable set of the radio we will carry out the connection for you.

Configuration

	Colour
	Basic cable set AR 4201 Pin-No. of the plug
	Description

	- brown -
	22
	TxD

	- red -
	9
	RxD

	- yellow -
	21
	neutral


Simulator mode

The instrument can be operated in simulator mode in order to practice same operating procedures on the ground and to familiarise yourself with the input reactions of the VP7.

Calling up the simulator:

(1) switch off the instrument,

(2) press ´E´ and ´H´-button simultaneously,

(3) switch on the instrument by keeping the buttons pressed,

(4) release the button only if the starting screen with the serial number is displayed.

In this operating mode the instrument simulates a constant true airspeed (TAS) of 150 km/h which in this case will be synchronized with the indicated airspeed (IAS). Due to technical reasons neither altitude changes nor GPS reception can be simulated. That means the variometer display and the altimeter will remain constant, GPS values are frozen or show the status information [NO GPS]. In many functions the instrument operates like a flight computer without GPS link.




Fig. 84 Simulator mode

Approximately 15 sec. after switching on in simulator mode the status display changes to [STRT] in the parameter field and you can start a pre-programmed task. The manual switch between vario and speed command mode is active (final position of the switch on the basic cable set). The distance to the turnpoint calculated by the tachometer of the instruments decreases equally as if  you are flying with a constant speed of 150 km/h to the turnpoint. In variomode the decrease or increase of the distance with headwind is effected with the value adjusted for the wind component on the leg in the parameter field [WIND]. At the turnpoints you can switch to the next leg and the data for the next leg will be indicated. Like during flight the changes of e. g. the wing loading, polar deduction and the McCready value influence the calculation of the required altitude and the glidepath directly. The landing with decreasing airspeed to zero cannot be simulated. The simulator mode will be terminated by switching off the instrument.

Attention

· Do not mix up the buttons which have to be pressed when switching to the simulator. All configuration data of the instrument would be deleted.

Simulator mode  = middle and right button  =  ´E´ + ´H´
· Switch off the device which is in simulator mode only if you would like to fly afterwards.

remote control

When operating the VP7 in a twin seated aircraft two variants for equipping the second instrument panel can be delivered.

· Supplementary PFD (option PFD-D)

· Complete set of operating and display units (option 7-FERNB) consisting of: 


-  operating unit (remote control) 
-  Flight Data Display (FDD)
-  Primary Flight Display (PFD)

The operating unit (remote control) has a lower installation depth as the main device.

1.) Connection

Two cables which will be connected to the remote control will be available in the front panel.

1. The cable with the 15-pin connection from the main device will be plugged in the remote control.

2. The cable with the mini socket will be plugged directly in the rear PFD.

3. An additional cable will be used in the rear panel to connect the FDD to the remote control.

When the connection is carried out according to this procedure the plugs cannot be mixed up.

2.) Operation

To operate the VP7 from the second seat the rear pilot presses the

´ESC´-  or ´H´-button.

In that way the VP7 can be operated from the rear as well as from the main device.

If the pilot would like to operate again, he must also press the ´ESC´-  or ´H´-button. In that way all device functions can be carried out from both seats.

Note: 
The mode switch with the positions variomode - switch automatic - speed command mode is situated at the place of the ON/OFF switch

Programme and memory cell change

5.3 Programme change

The VP7 is laid out so that the user can change the programme modules himself when realising programme options or when upgrading to newer programme versions.

The VP7 includes 4 programme modules (Eproms) in total. Two Eproms are situated in the operating unit of the instrument, two additional in the Flight Data Display.

Note: In many cases only the change of the two programme modules of the operating unit is necessary.

The programme modules are labelled in pairs (VP 6-A / VP 6-B, FDD-A / FDD-B ) and will be delivered in a special packing which protects against damage and electrostatic fields. The Eproms have a marking on one of the from sides and must not be mixed up or inserted in the wrong way when inserting them. In the appendix you will find a sketch for the change of the Eproms in the operating unit and the FDD. The device must be switched off when changing the programme modules.

Changing the programme modules of the operating unit

(1) switch off the instrument,

(2) open the housing on the left side of the operating unit with a suitable screwdriver (3 screws),

(3) remove the programme modules carefully with a small screwdriver on the front sides from the parts (when removing in several little steps the sockets and the contacts of the Eproms will be better protected),

(4) Place the new Eproms carefully. Please take care that contacts are not bent and that each single contact points to the corresponding position in the socket.

(5) Press the Eproms carefully into the socket,

(6) close the housing and fasten it.

Changing the programme modules of the Flight Data Display

On the back side of the FDD housing you will find a black aluminium cover. To change the FDD programme open the four screws of the cover with a screwdriver and remove it. The change is effected according to the same procedure as described above.

Note: 

· Programme modules can be damaged or destroyed by electrostatic fields. Carry out the change on a grounded place and avoid touching the contacts.

· Programme modules may only be inserted in the device when they were edited for its serial number. When using them in other devices this will lead to malfunctions.

· The new programme modules will only be provided when sending back the old modules in special packing.

General deletion

Dependent on the old programme version of the VP7 it can be required to carry out a general deletion of the instrument. When carrying out a general deletion all values entered by the user (configuration values / libraries / etc.) and all data recorded by the instrument (flight log data / flight recording) will be deleted.

 If your instrument has a PC link you should transfer the turnpoint and route library as well as the flight log to the PC programme VPBIB before deleting. The libraries can then be transferred back at a later time.

Please write down your personal configuration data on the enclosed configuration sheet (chapter 21.3) before deleting and enter the values again after the deletion.

(1) press ´ESC´ and ´H´-button simultaneously (= both outer buttons),

(2) switch on the instrument by pressing both buttons,

(3) release the buttons only when the starting screen with serial number is displayed.

5.4 Memory change

1.) New devices of the VP7 series will be delivered with an internal memory cell (lithium cell) with a life span of approx. 10 years which guarantees that the configuration data and the personal settings will remain stored after switching off the device and that the clock of the VP7 remains active. This long lasting memory cell can only be changed by the manufacturer.

2.) In older devices the lithium cell installed in the operating unit of the type

CR 2032
guarantees the storing of the data and the operation of the clock when the device is switched off. This lithium cell is of a common type which can be obtained e. g. in photo or electronic shops. The cell can also be obtained directly from Peschges Variometer GmbH.

In normal flight operation the currently used cell has a life span of approx. 2 years and can be changed by the user. The memory cell is empty when stored data get lost after turning off or turning on the device or the time and date have to be entered again after switching on the device. Also when the memory cell is changed in time all configuration data will get lost when removing the cell. Please write down the data on the enclosed sheet before changing the cell.

The memory cell is situated in the operating unit below the cover on the left side of the housing (where also the programme modules are arranged) in a battery mounting.

(1) Write down the configuration data and if necessary transfer the libraries and the flight log to the PC,

(2) switch off the instrument.

(3) Remove the housing cover from the left side of the housing of the operating unit by opening the three screws with a suitable screwdriver.

(4) Remove the old cell from the socket, do not bent the battery clip.

(5) Insert the new cell, clean the contacts of the socket if necessary with alcohol. Make sure that the battery pin fits properly.

(6) Close the housing cover and fasten it with the screwdriver.

(7) Carry out a general deletion of the instrument.

(8) Enter the configuration data again. 

Note: A change of the lithium cell is also possible when the device is turned on. The memory data will remain stored in this case. Due to the danger of causing short circuits when the cell gets in contact with the main board this way of changing the cell should be carried out very carefully. Peschges Variometer GmbH cannot be held liable for damage which is caused by improper change of the memory cell when the device was turned on.

Configuration sheet




	Parameter 


	Menu
	Standard value
	Your setting

	Aircraft type
	[Calc.Parameter]
	
	

	Arrival height
	[Calc.Parameter]
	200 m


	

	Time difference 
	[Calc.Parameter]
	+ 2 h


	

	GPS-Map-Date
	[Calc.Parameter]
	WGS 84


	

	Speed automatic
	[Configuration 1]
	
	

	Dampening variometer
	[Configuration 1]
	1.0 s


	

	Dampening speed command
	[Configuration 1]
	1.0 s


	

	Tone fading
	[Configuration 1]
	0.0 m/s


	

	Tone selection
	[Configuration 1]
	Ton A


	

	Display range variometer
	[Configuration 1]
	5 m/s


	

	Compensation type
	[Configuration 1]
	electronic


	

	Compensation strength
	[Configuration 1]
	100.0 %


	

	Vario type in speed command mode
	[Configuration 1]
	net


	

	Display contrast
	[Configuration 2]
	50 %


	

	Integrator time constant
	[Configuration 2]
	30 s


	

	Temperature
	[Configuration 2]
	
	

	Time
	[Configuration 2]
	
	

	Date
	[Configuration 2]
	
	

	Time for button
	[Configuration 2]
	0.0 s


	


6 Installation manual

The following components are required for the installation of the VP7:

· Electronic unit

· Primary Flight Display (PFD)

· Flight Data Display FDD

· Connection cable set electronic unit -PFD / FDD / (GPS) / (PC)

· Basic cable set

· 7-GPS module (option)

6.1 Installing and electric installation

The electronic unit of the VP7 will be mounted in a 58 mm cut out. The electronic unit should be mounted in the left half of the instrument panel so that the operating element can be reached easily. According to the place for the installation and the stability of the instrument panel it can be necessary to support the electronic unit from the rear. Due to its low height the PFD can either be mounted behind the instrument panel or in front of it. Four M3 threaded bolts for fastening the PFD are available on the back of the module. Detailed instrument dimensions can be obtained from the drawings enclosed in the appendix. A square cut out of 80 mm is required for the flight data display. The FDD should be arranged in the upper section of the instrument panel in order to achieve good readings. When indicating your aircraft type and your instrument list we will be delighted to create for you a proposal for the instrument panel on our CAD system. 

6.1.1 Basic cable assembly / power supply

The basic cable set of the VP7 is the same for all device versions:

· Battery connection cable (labelled with "B+ and B-")

· Loudspeaker cable with connected loudspeaker

· Cable with three-position switch for switching of modes (circling - automatic - speed command)

· Cable for the connection of a flap switch (labelled with „flap switch“)

· Cable with connected temperature sensor (red top)

The device can be operated with a power supply of 10.5 Volts to 15 Volts. A wrong polar diode avoids damaging the device when mixing up the poles (condition is a properly installed fuse with correct power value). The power supply is effected over the cable labelled with "B+" and "B-" of the basic cable set. The device must be secured with a fine fuse of 0.4 A in the „plus battery“ main. The VP7 is only protected against improper polarisation when there is a fuse in the power supply. In that case only the fuse will be destroyed and the VP7 remains undamaged.

Attention: If no fuse or a fuse with a high power value is used heavy damage can occur and the WARRANTY will not apply.

The housing of the electronic unit is conductive. When installing other electronic devices at the same time on a conductive instrument panel attention has to be paid to the polarisation of the other instruments.

For the power supply cables with a high diameter should be used in the aircraft (recommendation: 2.5 mm²). In the area of the instrument panel all „negative connections“ of the different devices should be connected to a common neutral point.

The loudspeaker on the connection cable can be installed anywhere in the cockpit. Due to the permanent magnet which is situated in the loudspeaker you should keep a sufficient distance from the compass (recommendation: distance > 50 cm).

The three-position switch is situated on an additional cable. The device can be switched between the operating modes with this switch.

SYMBOL 45 \f "Symbol" \s 10 \h
switch to the top


variomode

SYMBOL 45 \f "Symbol" \s 10 \h
middle position


switch automatic: speed or flap switch

SYMBOL 45 \f "Symbol" \s 10 \h
switch to the bottom

speed command mode

The external switch should be installed at a position on the instrument panel which can be reached easily. If the manual switching between vario and speed command mode is preferred, the installation of the switch on the flight stick will ge a good solution.

When operating with a flap switch (reed switch) the device will be switched to variomode (circling) by closing the switch. When the switch is opened the device operates in speed command mode (straight flight).

The temperature sensor is covered by a red hose and must be protected against heavy mechanic uses. It can be installed in the fresh air duct, the wheel housing or in another area of the plane which will be caught by the outside air.

The basic cable set will be plugged with the 15-pin socket in the plug or the back side of the VP7 and secured with the locking mechanism.

Please note: 

· The functioning of the device will only be guaranteed when all consumers are connected to the basic cable set. Only the flap switch can be dropped. When laying the cable please make sure that no cables will be damaged or can be cut off during flight. 

· All connection cables should not be laid parallel to the antenna cable of the radio. This can lead to malfunctions in the radio reception.

6.1.2 Connection cable assembly

Dependent on version the following connections are situated on the connection cable set:

(1) VP7 operating unit

25-pin D-SUB-plug

(2) PFD


Mini socket

(3) FDD


15-pin D-SUB-socket

(4) PC-cable / radio

9-pin D-SUB-plug

(option 7-PC)

(5) GPS-receiver 

9-pin D-SUB-socket

(option 7-GPS)

(6) Electronic compass
 
6-pin RJ45-plug


(option 7-MFS)

The interface cable (PC cables) (4) and the connection cable for the GPS receiver (5) are also part of the connection cable set on device versions without PC link and without GPS link. The connection cable for the electronic compass probe (6) is only part of the connection cable set when obtaining new devices with compass probe. The existing connection cable set will be extended with the compass connection cable when realising the option.

All connectors are labelled to avoid mixing them up.

The cable to the FDD will be plugged in the sockets on the back side of the display and secured with the locking mechanism. The PFD connection cable will be plugged in the socket on the back panel and secured with the nut. For the PC socket (serial interface) a cut out in which the socket will be screwed in should be made in the instrument panel.

Installation of the GPS receiver

The GPS module will be delivered with a tight mounted antenna. A suitable position with unlimited reception range of the antenna is important for the GPS reception without interferences. Unsuitable position for the antenna will cause total or partial malfunctions of the GPS reception (e. g. when circling). Please not that all metal parts (e. g. bars, coverings, instruments, compass, solar panels), CFK-parts and the human body can shield the antenna. The canopy material, GFK- and wooden parts do not interfere with the reception. A position of the receiver in the middle part directly below the instrument panel cover would be an ideal position. The receiver has on its from sides two M4-threaded drill holes to fasten it. For the fastening e. g. aluminium strips can be used which can be fastened with clamps on the pipes of the instrument panel cover. We apologize for not delivering a fastening set as there are a number of variants for installation.

The GPS module will be connected to the connection cable set of the VP7 and secured with the locking mechanism. The power supply of the receiver is effected over the VP7. A connection to the mains of the aircraft is not possible.

Pneumatic installation

Either the operation with electronic compensation or pneumatic compensation is possible on the VP7. When switching the VP7 between both operating modes you have to switch between static and pneumatic compensation on the upper pressure connection of the device. When switching often between both operating modes it is recommended to install a pneumatic switch in the instrument panel.

If the device is only be operated with electronic compensation both static connections should be combined over a branch (y-connection) and operated with the same static pressure.

Three pneumatic connection pieces are mounted on the rear of the VP7:




Fig. 85 Pneumatic connections of the VP7
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The static pressure will be connected to the upper connection when the device will be operated with electronic compensation or to the compensation nozzle when the device will be operated nozzle compensated.

SYMBOL 45 \f "Symbol" \s 10 \h
The static pressure will always be connected to the middle connection. It should be connected separately and not to other instruments.

SYMBOL 45 \f "Symbol" \s 10 \h
The total pressure will be connected to the lower connection. The same pressure source as that of the mechanic airspeed indicator should be used.

Authorized operating pressures:



Pstat
0 - 1060 hPa
below atmospheric pressure



Pstau
0 - 50 hPa
above atmospheric pressure

Please carry out the pneumatic installation of the VP7 very carefully. Several experiences from the past have shown that the following error sources in the area of pneumatics are often responsible for malfunctions or a faulty compensation:

· mixing up of connections

· leakages (damaged tubes, leaking couplings)

· multiple branches and influences by connecting other devices to the static line of the VP7

· unsuitable pressure sources in the area of interrupted stream

· water drops in the pressure lines (ballast water, cleaning water, condensed water)

· bents in the PVC tubes - e. g. with foldable instrument panels which - dependent on the temperature - can lead to a complete sealing of the line.

Due to the considerable flexibility and safety against bending the use of thick silicon tubes instead of the more stable PVC tubes is recommended.

Experience values for the connection of the pressures when operating VP instruments with electronic compensation are available for the following aircraft types:

	Aircraft type
	P static
	P tot
	Compensation strength

	
	
	
	

	LS 3
	front and back *
	front
	93.6 %

	LS 4
	front and back *
	front
	95.0 %

	LS 6
	front and back
	front
	98.2 %

	Ventus
	front and back
	front
	97,0 %

	Nimbus 2
	back
	front
	

	Nimbus 3
	front and back
	front
	

	Discus
	front and back
	front
	

	Std. Cirrus
	front
	front
	

	
	
	
	



* a special pressure connection is required in the front


-  the front static pressure is dropped on Schempp-Hirth-planes with foldable instrument panels

Note: We need your experiences to complete the list. Please let us know when you found the optimum combination of used pressure sources and compensation values for your aircraft type.

Technical data

Scope of supply

· Electronic unit (operating unit)

· Primary Flight Display (PFD)

· Flight Data Display (FDD)

· Satellite navigation module (only with the option 7-GPS)

· Connection cable set electronic unit - FDD / PFD / PC / GPS 

· Basic cable set

· User Manual

Dimensions

	Electronic unit
	width x height x length
	62 x 62 x 188
	[mm]

	
	cut out
	Ø 57
	[mm]

	
	cut out drillings
	Ø 67
	[mm]

	FDD
	width x height x length
	96 x 96 x 52
	[mm]

	
	cut out
	80 x 80
	[mm]

	
	distance of drillings
	86 x 86
	[mm]

	PFD
	width x height x depth
	180 x 100 x 22
	[mm]

	7-GPS
	width x length x height
	92 x 132 x 53
	[mm]


- housing lengths including the lengths for connectors and tube connections -

Weights

	Electronic unit
	800
	[g]

	FDD
	250
	[g]

	PFD
	320
	[g]

	7-GPS
	588
	[g]


Power supply

	Nominal voltage
	12.0
	[V]
	DC

	Operating voltage
	10.5 - 15.0
	[V]
	DC

	Power consumption VP7
	approx. 220
	[mA] 
	at 12.0 [V]

	Power consump. 7-GPS
	100
	[mA] 
	at 12.0 [V]


Operating temperatures

	Electronic unit
	- 20  to  + 70
	[°C]
	not condensed

	Graphics display
	- 20  to  + 60
	[°C]
	not condensed

	Storing temperature
	- 40  to  + 80
	[°C]
	not condensed


Protect your instruments against high temperatures. 

Temperatures between + 60°C and + 80°C can cause a reversible darkening of the graphics display.

- The right for technical modifications is reserved -

Warranty terms

Peschges Variometer GmbH provides a warranty of two years to the complete devices from the day of purchase.

Condition for the warranty is:

SYMBOL 45 \f "Symbol" \s 10 \h
Device seal is not damaged

SYMBOL 45 \f "Symbol" \s 10 \h
Sending the device only in the delivered special packing (no liability for transport damage) 

SYMBOL 45 \f "Symbol" \s 10 \h
Sending the device free of charge

SYMBOL 45 \f "Symbol" \s 10 \h
Operation with the authorized operating voltage only

SYMBOL 45 \f "Symbol" \s 10 \h
Operation only with the required fuse

SYMBOL 45 \f "Symbol" \s 10 \h
Operation only with the authorized pressures:

     
Pstat

0 - 1060 hPa
below atmospheric pressure

     
Pstau/tot
0 - 50 hPa
above atmospheric pressure

Excluded from the warranty are:

SYMBOL 45 \f "Symbol" \s 10 \h
broken switches

SYMBOL 45 \f "Symbol" \s 10 \h
damaged cables

SYMBOL 45 \f "Symbol" \s 10 \h
mechanically damaged parts

SYMBOL 45 \f "Symbol" \s 10 \h
transport damage

SYMBOL 45 \f "Symbol" \s 10 \h
damage caused by high voltages or wrong polarisation without using fuses

SYMBOL 45 \f "Symbol" \s 10 \h
damage caused by unauthorized operating conditions

SYMBOL 45 \f "Symbol" \s 10 \h
damage caused by a crash or damage of the aircraft

A T T E N T I O N

-------------------------

There will be no warranty when the seal on the electronic unit is damaged !


Copyright (c) 1998

Peschges Variometer GmbH, Zieglerstraße 11, D-52078 Aachen

All rights reserved. No part of this documentation will be reprinted or duplicated without written permission of the company PESCHGES Variometer GmbH. The documentation was created with intensive care. Errors cannot be excluded however.

Peschges Variometer GmbH accepts no liability for errors in this documentation.

Peschges Variometer GmbH reserves the right to modify programmes and documentation from time to time without having to inform the user.

MS-Dos and Windows 95 are registered trademarks of the Microsoft, Inc.

Peschges Variometer GmbH
Zieglerstraße 11 





Tel.:
0241 - 56 30 21

D - 52078 Aachen





Fax:
0241 - 56 39 13

Appendix

Following drawings are enclosed in the appendix:

· Dimensions of the VP6 / VP7 operating unit

· Dimensions of the Primary Flight Display (PFD)

· Dimensions of the Flight Data Display (FDD)

· Dimensions of the satellite receiver (7-GPS)

· Dimensions of the compass module

· Configuration of the basic cable set

· Sketch of the change of programme modules / operating unit

· Sketch of the change of programme modules / FDD
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