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2 Operating Instruction IQ-ALTO

Instrument layout

I@ALTO

AL
& G F

©

Integrated Digital VVario Display
Barometric Altitude 1 or Altitude 2
Speed/Temperature Display
Relative Altitude 3
Clock/Stopwatch/Flight Timer
Set/Opt Mode Indicator

Sink Alarm Indicator

Vario Volume Indicator

Keypad

10 Battery Status

11 Record Indicator (Flight Acceptance)
12 Analog Vario Display

13 Piezo Speaker
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3 Operating Instruction 1Q-ALTO

Operating Philosophy

Brauniger 0s phil o driemligstrumentst Whemp yowtaruon the u s e r
instrument the instrument will go through a self test and proceed to the Run-Mode. A

quick press of each key in the Run-Mode lets you access the main functions of the
instrument. Hold a key down for about three seconds to call up Set-Mode for that
function. From there, a further three-second press will call up Option-Mode for that

key.

In Set-Mode and Option-Mode, the keys labeled
START/STOP/RESET and CLEAR-ALT become Arrow Keys.
With these you can change the display fields, which flash
to indicate they are changeable. After making changes in
Set-Mode, use a short press to return to Run-Mode, or
wait three seconds.

Keyboard layout

Vario/ ON-OFF T Time /Chrono/Memo
Audio ALT1/2 Keys
Keys
Arrowkeys
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4 Operating Instruction 1Q-ALTO

Run-Mode

During normal use the instrument is in Run-Mode. In this mode the instrument shows
analog and digital sink/climb rate, airspeed (if the optional sensor is plugged in),
temperature, altitude, altitude difference, time, battery condition and the activated
acoustic signals.

In Run-Mode you can call up the following direct functions by briefly pressing the keys:

e volume of the vario acoustic

¢ sink alarm on/off

e alternate between two barometric altitude displays (ALT1/ALT2)
e reset altitude difference (ALT3)

e stop watch start/stop/reset

e change between TIME, CHRONO and MEMO displays

Set-Mode

To enter Set-Mode for a given key, press and hold the key for about three seconds.
The SET indicator will appear in the lower portion of the display. The relevant display
field will flash and can be altered with the Arrow Keys. After making your changes,
either wait three seconds or use a short press to return to Run-Mode. A three-second
press when in Set-Mode will take you to Option-Mode. The functions that can be set
within the SET mode are discussed in the sections of this manual that pertain to the
relevant key, or they can be found in the Function Overview at the end of this manual.

Option-Mode

When in Set-Mode, press and hold the same key again for three seconds to bring the
instrument into Option-Mode. The OPT indicator will appear in the lower portion of the
display. Here you can change the settings of various values (see more details below).
Again, the relevant field will flash and can be altered with the arrow keys. Use a short
press on the same key to accept your changes and go on to the next option; when you
reach the last option a short press will cycle the instrument back to the first option.
When you are finished setting the options, wait eight seconds and the instrument will
return automatically to Run-Mode.

Switching the Instrument ON / OFF

To turn on the instrument, press and hold the
TIME/CHRONO/MEMO Key until you hear a beep,
and then release it. After a short display test you
will see the Startup Screen.

BRAUNIGER GMBH



5 Operating Instruction IQ-ALTO

Switching the Instrument On

The date and time are displayed when the instrument is off.

Startup Screen

Battery status

5= full

0= empty The Startup Screen shows the serial number,
the battery condition and the date. The analog

serial number  Scale on the left shows the battery charge

day month
year

Switching the Instrument OFF

To switch the instrument OFF press and hold the
TIME/CHRONO/MEMO Key for about seven
seconds.

While you are holding the TIME/CHRONO/MEMO
key, the Set Menu for time will appear if an actual
flight has not been recognized by the instrument

(refer to section on Fehler! Verweisquelle konnte
GFF nicht gefunden werden. page Fehler! Textmarke

nicht definiert.. Continue to hold the key down

while the instrument counts down from 3 to 1. You

will hear a beep and see OFF appear on the display
when the process is complete.

The 1Q-ALTO will automatically power down if no flight activities are detected
within 60 minutes of power on.

The Altimeter

How does an altimeter function?

A barometric altimeter calculates altitude (elevation) from the actual air pressure of the
atmosphere at a given location. Air pressure decreases with increasing elevation,
however, since air is compressible, the pressure change is exponential not linear.
Altimeters designed for aviation use the CINA (Commision International de Navigation
Aérienne) formula to derive altitude from air pressure. In this calculation the

BRAUNIGER GMBH



6 Operating Instruction 1Q-ALTO

CINAT atmosphere is used where standard atmospheric pressure at sea level is
1013.25 hPa (Hecto-pascal) at a temperature of 15°C. Temperature also decreases
with increasing altitude and must also be considered in the altitude calculation. A
constant temperature decrease of 0.65°C per 100m ascent is also assumed in the
CINA equation. Because of these assumptions with respect to pressure and
temperature a barometric aviation altimeter only indicates the actual altitude when the
weather conditions correspond to the standard atmosphere and lapse rate. In reality
the atmosphere rarely corresponds to the CINA standards.

The weight of the atmosphere and its corresponding pressure, are appreciably
affected by air temperature. If the temperature of the atmosphere deviates from
standard atmosphere, the altitude computed with the international formula is not
correct. Altitudes will be shown lower than actual in the summer and higher than actual
in the winter. A deviation of 1°C per 1000m will result in approximately a 4m error in
altitude. For example, if a pilot sets his altimeter on a warm summer day where the air
temperature is 16°C warmer than standard atmosphere and then changes altitude
2000m, his altimeter will show 2 x 4m (per 1000m) x 16°C = 128m lower than actual!

To further complicate matters, the air pressure over a given location changes will
change as weather systems move across the area. In order to compensate for
pressure changes induced by changes in the weather an altimeter must be adjusted
prior to each flight. This can be done by setting the altimeter to a know elevation (e.g.,
Launch). Another method of setting an altimeter is to enter the current QNH pressure
value. The QNH is the barometric pressure at a measuring station reduced to sea-
level. If an altimeter was set to the QNH at a measuring station (regardless of
elevation) and then brought to sea-level it would read zero. The QNH value is
constantly updated and can be obtained from flight service stations and can be
requested from airfields over an aeronautical radio. Keep in mind that the atmospheric
pressure can change up to five millibars over the course of a day, such as with the
passage of a cold front, corresponding to a change in elevation of more than 40
meters.

Altimeter Displays

The IQ-ALTO is equipped with three independent Altimeters:
ALT1 Absolute altimeter

ALT2 Absolute or Relative altimeter
ALT3 Differential altimeter

BRAUNIGER GMBH
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Altimeter Overview

3s 3s kurz
Key Direct Set € Option €
functions 1 2 3
ALT 1 Altimeter set Unit Unit Corr
ALT 1 QNH Sensor
Alt 1 hPa, inHg correct
m, ft +/- 47.9 hPa
ALT 2 Altimeter set Unit REL/AbS
ALT 2 Einheiten Modus A2
ALT2 (m/ft)
Clear ALT3
No SET-MODE No OPT MODE

Ié onlz if a flight acceetance is Eresent I

Altimeter 1 (ALT1)

Altimeter 1 indicates the absolute altitude above sea level.

Press the Altitude Key to alternate between displaying ALT1
(current barometric altitude) and ALT2 (reference barometric
altitude).

Set-Mode ALT1

|

ALT1

495~

3s

Press the ALT1/ALT2 Key for three seconds while ALT1 is
shown in the display, to bring the instrument into ALT1 Set-
Mode. The altitude and the QNH display fields will flash,
modeindicating that they can be set; use the arrow keys to
adjust your current altitude/QNH. Note that the QNH
changes as the altitude changes, consequently if your
current altitude is unknown it can be set by setting the QNH
available from weather reporting stations or flight service.

ALTL1 can only be adjusted to current absolute height, and
cannot be adjusted more or less than 3,000 feet of the
current displayed height.
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Option-Mode ALT1

3s From ALT1 Set-Mode, press the Altitude Key for three seconds to
bring the instrument into Option-Mode. After making each
change, use a quick press on this key to confirm and go to the
next option, or wait three seconds to keep your changes and
return to Run-Mode.

Option 1 Unit ALT 1

Use the Arrow Keys to set the units of altitude to feet or
meters

Option 2 Unit QNH

Use the Arrow Keys to set the pressure units for ALT1 to
hPa or inHg.

Option 3 Corr (correct air pressure)

Use the Arrow Keys to correct the pressure for ALT1. This
may become necessary after several years of use (see the
section on Care & Maintenance below). The maximum
correction possible is +/- 47.9 hPa

A short press of the Altitude Key cycles you back to
Option 1.

Altimeter 2 (ALT2) Absolute / Relative

Altimeter 2 can be used as an absolute or as a relative altimeter. When used as an
absolute altimeter, ALT2 is coupled with ALT1 and it functions in precisely the same
way as altimeter ALT1. Altimeter 2 can then be set to display the altitude in meters and
altimeter 1 in feet, allowing you to view your current MSL altitude in feet and in meters.
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When used as a relative altimeter, ALT2 displays your current altitude with respect to
a reference point (e.g. launch, landing field, goal, etc.). This reference point can be set
in the ALT2 set mode (provided that ALT2 has previously been set as a relative
altimeter).

Use the ALT1/ALT2 Key to change from ALT1 to ALTZ2 display

Set-Mode ALT2 relativ Mode )

While in the ALT2 display, press the Altitude Key for three
seconds to bring the instrument into ALT2 Set-Mode
(provided that ALT2 has been previously set the be relative)

(WS
(W |
3

L™ >

3s

In ALT2 Set-Mode you can set a reference altitude (for
example, the relative altitude to a goal or waypoint). In order
to do this ALT2 must be set to relative altitude (see Option 2
below.

SET-MODE ALT 2 (absolute Mode)

If Altimeter 2 is set to be an absolute altimeter it is
adjusted in the same manner as ALT1. However, it is
coupled to ALT1: any change to ALT2 will be reflected by a
corresponding change to ALT1 (and vice versa).

Option-Mode ALT2

From ALT2 Set-Mode, again press the Altitude Key for
three seconds to bring the instrument into ALT2 Option-
Mode.

\ Option 1 Unit ALT 2

Use the Arrow Keys to set the units of altitude to feet or
meters.
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l Option 2 Relativ/Absolute

For the ALT2 value only, you can choose to use relative or
absolute values

TIP: To view your current altitude in both meters and feet,
change this option to ABS and set the units for ALT2 to m. In
Run-Mode you can now toggle between ALT1 and ALT2

IMPORTANT: If you choose ABS for ALT2 in Option-Mode,

24, ALT1 and ALT2 will be linked together. This means that
when ALT1 is set, ALT2 will also be set. Option-Mode will
remain separated.

A short press of the Altitude Key cycles you back to
Option 1.

Altimeter 3 (ALT3) differential altimeter

Altimeter 3 is a differential altimeter, in that it indicates the altitude difference with
respect to the last zero set. This function is often used to measure the altitude
difference in relation to the take-off area, or while flying in weak thermals, to easily
recognize altitude gain/loss.

A short press on the Clear ALT3 Key will reset the
differential altimeter ALT3 to zero.

BRAUNIGER GMBH



11 Operating Instruction IQ-ALTO

Variometer

For the soaring pilot the variometer is the most important element of the instrument,
since it tells the pilot if he is climbing or descending. The IQ-ALTO will tell you, both
acoustically and visually, if you are climbing, how fast you are climbing, as well as the
rate of change in your ascent. With the Option- and Set- modes you can customize
the vario functions to you personal preferences.

Variometer Overview

Key Key Key

Audio Direct Set-Mode Option-Mode
Key Functions 1 2 3 4 5
Vario Volume A-Int Unit d-Int Audio | Audio Pitch | ASI
I
6 Levels basic damping | climb rate | averager | Vario Audio | 31011 mis On/Off
eriod threshold .
1.2.34 m/s or p . 600-2200 ft/min

1439, ft/min x100 1 - 30 sec 4 ft/mln.to

80 ft/min

Analog Vario Display

Each graduation on the analog bar scale equals forty feet per minute. Up to 1,000
ft/min, the bar fills up from the center. When your climb exceeds 1,000 ft/min the climb
is displayed in reverse T that is, the display at 1,000 ft/min is full and it begins to clear
from the middle, as in the illustration below. The basic damping (turbulence filter) of
the variometer can be is set in the Vario Set-Mode..

Steigen bei Steigen bei Steigen bei
3.2m/s 5m/s 6.6m/s
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Digital Vario Display

The digital vario displays your average climb or sink rate. The value is updated each
second and shows the average climb/sink rate for the last x seconds. The period of
time X, over which the climb rate is averaged, can be set from 1 to 30 seconds in the
Vario Option-Mode (option 2). A value of 10-20 seconds is recommended.

Acoustic Vario

The 1Q-ALTO will beep when you are climbing at a rate greater than a predetermined
threshold. As your climb rate increases, as shown in the analog vario display, the
frequency and pitch of the beep increase linearly. The rate at which the pitch and
frequency increase can be set in the Vario Option-Mode (option 4). The threshold at
which the beeping starts can be set in the Vario Option-Mode (option 3). By adjusting
these two values you can optimize the vario acoustic to suit your soaring conditions.
In option 5 of the Vario Option-Mode, Automatic Scale Indication (ASI) can be turned
on. With ASI turned on there will be two styles of vario audio beeping, one for 200-400,
600-800 ft/min ranges and one for 0-200, 400-600, 800-1000 ft/min ranges. With the
change in acoustic style you will be alerted when you improve your climb rate (e.g.,
when you increase you climb rate from 190 ft/min to 210 ft/min.)

Use a series of short presses on the Vario Key to set the
internal speaker volume. There are six levels ranging from
zero volume (silent) to maximum and back to zero. The
volume status is shown in three stages in the display.

no sound Level1and 2 |Level3and 4 |Level 5 and 6

. No
Voume Indicator Indicator I‘) l‘i) I‘)))

When a new level is set, there is a time lag of about 0.5 seconds before it activates.
This also applies when switching off from level 6 to level O.

Set-Mode VARIO

Press the Vario Key for three seconds to put the instrument
3s into Vario Set-Mode:

BRAUNIGER GMBH



13 Operating Instruction IQ-ALTO

A-Int = Analog Integrator

l The basic damping of the variometer is set here. Four levels
are displayed. The settings correspond with the following
damping periods

The basic damping of the variometer is set here. Four levels
are displayed. The settings correspond with the following
damping periods.

Level 1 2 3 4
Damping about | 0.5s 1s 2s 3s

This setting influences all further filters. You can also use it as a turbulence filter: in
still air set damping to 1, and in turbulent air set it to 3 or 4

Option-Mode VARIO

Press the Vario Key for three seconds while in Set-Mode to
l bring the instrument into Option-Mode

Option 1 Unit Vario (set units)

mis—83,
724 d

] Use the Arrow Keys to set the units for the digital vario
display here. The options are meters per second (m/s) or
hundred feet per minute (ft/min x100).

E

l Option 2 Digital Integrator ( d-Int)

Use the Arrow Keys to set the averager period for the
digital vario. The range is from one second to 30 seconds.

Option 3 Audio-threshold

Use the Arrow Keys to set the threshold for the climb tone.
The level can be set from 4 to 100 ft/min, and is displayed
on the analog vario scale (each segment on the scale
equals 4 ft/min). The example on the left shows a setting of
12 ft/min. This means the vario will start beeping when your
climb rate reaches 12 ft/min.
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Option 4 Audio Intervallfrequenz Pitch

As your climb rate increases, the speed and frequency of
the vario beep increase proportionally. The rate of this
change can be adjusted with the pitch setting. The setting
range is 3 to 11 meters per second, corresponding to a
climb rate of approximately 600 to 2,200 feet per minute. In
the graph below, a pitch setting of 5 has been selected
which means that the speed and frequency of the acoustic
vario beeping will be at its limit at a climb rate of 5m/s (1000
ft/min.

Intervall
A
schnell
Eingestellter Wert
//, :
langsam |Z£~~ | | R
5 m/s 10 m/s Vario

Option 5 ASI = Audio Scale Indication

Use the Arrow Keys to switch the Audio Scale Indication
ON or OFF. With ASI turned on there will be two styles of
vario audio beeping, one for 200-400, 600-800 ft/min
ranges and one for 0-200, 400-600, 800-1000 ft/min ranges.
With the change in acoustic style you will be alerted when
you improve your climb rate (e.g., when you increase you
climb rate from 190 ft/min to 210 ft/min

BRAUNIGER GMBH



15 Operating Instruction IQ-ALTO

Sink Alarm and Temperature

The IQ-ALTO has a sink alarm that will alert the pilot if he/she is descending faster
than a predetermined threshold.

Overview
Key Direct Set.Mode Option-Mode
Functions 1 2 3 4 5 6
Sink Alarm Audio Unit Corr
L

Audio On/Off Sink alarm TEMP Temp
°C, °F Sensor

threshold 8010
p q +7.9

Sink alarm
Press the Sink Alarm Key to switch the Sink Alarm ON or
3s OFF The Sink Alarm icon will appear on the display when the
Sink Alarm is ON.
v
3s
l Set-Mode Sinkalarm

Press the Sink Alarm Key for three seconds to brings the
instrument into Sink Alarm Set-Mode. Use the Arrow Keys
to adjust the Sink Alarm Threshold between 40 and 2,000
ft/min.




























