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1 Introduction

This page is a translated version1 of the page Manuals:MBPlusFblV52:Intro2 and the trans-
lation is 100% complete.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3AIntro&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Intro
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2 MICROBEAST PLUS - What's that?

Figure 1

MICROBEAST PLUS is a gyro system which is used to stabilize and control your flybarless
RC Helikopter on all three flight axis. It can be used with many different types of helicopters
like 3D aerobatic helis, F3C competition helicopters as well as scale helicopters with 2 or
more rotorblades. The system comes with basic flybarless stabilization functionality and
can be upgraded by paid update to the ”ProEdition”. This enables additional features like
AttitudeControl for recue bailout or constant leveling and a feature called Bank Switching
which allows to change between different parameter presets in flight to serve different flight
conditions or flying styles.

• wide input voltage range from 4 to 9 Volts
• supports nearly all types of radio systems with conventional receiver wiring as well as lots

of different serial signal receivers like SBUS, XBUS, EXBUS, iBus, UDI, SRXL, SRXL2,
SPPM, SUMD, Spektrum/JR/ALIGN remote satelite

• preset swash plate mixing for mCCPM and 90, 120, 140 eCCPM + fully customizable
swash mixing with up to 4 swash plate servos and virtual phasing for scale helicopters
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MICROBEAST PLUS - What's that?

• swash plate servo update rate with up to 333Hz
• integrated tail gyro with torque precompensation (”RevoMix”) supports all types of rudder

servos with 760, 960 and 1500(1520)µs pulse width and up to 560Hz update rate
• integrated head speed governor for electric and nitro/gas driven helicopters (requires rpm

sensor pickup or esc with rpm signal output)
• optional upgrade to ”ProEdition” with bank switch feature for full customization and

AttitudeControl for rescue bailout and selfleveling
• MICROBEAST PLUS HD comes with a switchable high power input for large helicopters

with power hungry standard servos and additonal vibration resistance due to aluminum
housing

To setup MICROBEAST PLUS there is no need for any additional devices. All you need
is your radio system and your helicopter. Thanks to the well proven EasySetup system you
can do all the necessary adjustment directly at the device and in very short time. If you like
to get more insight into the system and like to have a more visualized type of setup you can
also use the StudioX App for PC/Mac or StudioXm for your smartphone/tablet in combi-
nation with the USB2SYS interface (PC/Mac) or BLE2SYS interface (smartphone/tablet)
(optional available). These apps are the source to get even more out of your device like
saving/restoring paramaters, firmware updates, loading preset heli configurations and
making advanced adjustment to fully customize your MICROBEAST PLUS to your needs.

6



3 Additional guides

This online manual is very extensive and covers all topics in detail, i.e. radio setup,
mechanical helicopter setup, power distribution, description of additional features and of
course all the menu adjustments and what these do and what they are necessary for. So
reading this manual can give you a detailed knowledge about the system and should help
to give answers to almost all questions you may have. Anyhow, for a first start you may
just go with the quick start guide1 and only refer to the online manual if you have some
specific question. Also the quick reference card2 can give you a good overview for the
different menu structures and adjustment procedures that can be performed directly at the
device.

1 http://www.beastx.com/download/manual/microbeast/MBPlus_QuickStart_V52_EN.pdf
2 http://www.beastx.com/download/manual/microbeast/MBPlus_QuickReferenceCard_V52_EN.pdf
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4 Firmware version 5.2.x

Please note that these instructions are only valid for the MICROBEAST PLUS
firmware version 5.2.x!
The firmware version can be detected by connecting the device to a computer using the
USB2SYS interface (optional) or tablet/smartphone using the BLE2SYS interface (optional)
together with the StudioX App. During initialization also you can directly read from the
display of the device what firmware version it is running: After power up when the Status-
LED lights red, for a few seconds the Menu-LEDs A to G display the first digit of the
firmware version and the LEDs H to N the second digit.

Figure 2

Firmware version 5.2.x
In the left row menu LEDs A and C indi-
cate major version ”5”.
In the right row LED I lights up which
stands for minor version ”2”.

(Click here1 to see what's new with MICROBEAST Version 5.2.x compared to older
firmware versions.)

1 https://wiki.beastx.com/./index.php/Help:FAQ:General/en#Differences_between_firmware_
versions_.28changelog.29
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5 Hardware options

MICROBEAST
PLUS

MICROBEAST PLUS
HD

Power supply connection Standard servo ports High power input

On/Off Switch
Casing Plastic Aluminum composite
Recommended heli size 250 - 700 550 - 800
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6 Software options

Basic firmware ProEdition firmware

AttitudeControl

Bank switching
Upgrade Price - 99,- €
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7 Safety Notes

This page is a translated version1 of the page Manuals:MBPlusFblV52:Safety2 and the
translation is 100% complete.

Radio controlled (R/C) helicopters are no toys! The rotor blades rotate at high
speed and pose potential risk. They may cause severe injury due to improper usage.
It is necessary to observe common safety rules for R/C models and the local law. You
can gather information from your local R/C model club or from your national modelers
association.

Pay attention to your own safety and the safety of other people and property in
your vicinity when using our product. Always fly in areas away from other people.
Never use R/C models in close proximity to housing areas or crowds of people.
R/C models may malfunction or crash due to several reasons like piloting mistakes
or radio interference, and cause severe accidents. Pilots are fully responsible for their
actions, and for damage or injuries caused by the usage of their models.

Please read the instruction manual thoroughly before the first use of your
MICROBEAST PLUS and setup the system carefully according to this manual. Allow
sufficient time for the setup procedure and check each step carefully. Watch for a
mechanically clean and proper build of your helicopter. A wrong system setup can lead
to a serious accident and damage to the model.

Radio controlled (R/C) models consist of several electrical components. It
is therefore necessary to protect the model from moisture and other foreign sub-
tances. If the model is exposed to moisture this may lead to a malfunction which may
cause damage to the model or a crash. Never fly in the rain or extremely high humidity.

When operating the helicopter with a MICROBEAST PLUS ensure there is a
sufficiently large and stable receiver power supply. Because of the direct coupling of
the rotor blades to the servos, without the use of a flybar mixer, the servos are exposed

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3ASafety&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Safety
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Safety Notes

to increased actuating forces. In addition, because of the intermediary electronic gyro
system, the servos are driven more often than with traditional use. These factors can
make the power consumption increase a lot compared to a flybar helicopter. When the
supply voltage falls below 3,5 volts for a short amount a of time, the system will power
off and reboot. In this case a crash of the helicopter is unavoidable.

Do not expose the MICROBEAST PLUS system to extreme variations in tem-
perature. Before powering up the system, wait some time so that the electronics can
acclimatize and any accumulated condensation is able to evaporate.

The sensors of MICROBEAST PLUS consist of highly sensitive electromechanical
components. These can be damaged due to moisture or mechanical or electrical impact.
Do not continue using this product if it has been exposed to such influences, e.g. due to
a crash of the model or due to overvoltage caused by a defective receiver power supply.
Otherwise a failure may happen any time.

When operating electric helicopters make sure that the electric motor cannot
start inadvertently during the setup procedure. Particularly pay attention if using
a single-line receiver and if the ESC is connected directly to the MICROBE AST
PLUS. We recommend disconnecting the electric motor from the ESC during the setup
procedure. Prior the first usage please slide the motor/pinion away from the main gear,
then check that the motor does not to start inadvertently when the receiver is switched
on.

When operating the RPM Governor feature of MICROBEAST PLUS it is
essential to ensure that the motor cannot start by accident when making adjustment
or performing preparations to start the engine. Carefully read this manual and make
sure you fully understand how the RPM Governor feature is operated before making
any adjustments. Also make sure the motor does not start when the radio link is
interrupted or when you switch on the transmitter initially. With electric driven models
do not dock the motor to the main gear unless all necessary adjustment procedures
have been finished. Always maintain sufficient safety distance to the motor and other
rapidly rotating components of the helicopter.

MICROBEAST PLUS with AttitudeControl can be used as a flying aid for
beginners by limiting the reaction of the helicopter to stick inputs and by stabilizing
the helicopter with a electronic control loop. However, this does not provide that the
helicopter can always be flown safely! By incorrect control inputs the helicopter still
may crash or be placed in a position in which the pilot becomes disoriented even when
using AttitudeControl. In addition, the helicopter can drift due to external influences
and it is not guaranteed that the artificial horizon of the device can stabilize the
helicopter at any time and recover from any orientation. Influences such as temperature
fluctuations or vibrations may cause incorrect results and distort the position calculation
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of the system in consequence. There is no guarantee that the system will always work
correctly. Only the pilot is responsible for the control of the helicopter and thus also
for the use of the system. Note that the system for technical reasons will not hold the
helicopter absolutely to the point. The unstable tendency of a helicopter will cause the
model to fly in a certain direction even when using AttitudeControl. External influences
such as wind can further strengthen this effect. In addition measurement inaccuracies
of the sensors can distort the position determination slightly. You must always be able
to turn off the system immediately and be able to take over full control of the helicopter.

We suggest you to seek the support of an experienced helicopter pilot before
you undertake the first flight of your model. Additionally, flight training with a
R/C simulator can help make flying easier and more enjoyable. Ask your local dealer
if you need technical support or if you observe problems during the usage of our system.

AttitudeControl can help to facilitate flying of model helicopters by briefly passing
over control to the system if the pilot becomes disoriented. By using the built-in
artificial horizon the helicopter can be brought to a nearly horizontal position so that
the pilot gains time to reorient. Thus, there can be no assurance that the model is
saved from a crash in general. Depending on the current attitude and the speed of
the model and depending on how fast the AttitudeControl is activated, the model
may crash before or while the system tries to recover. In addition, the helicopter can
drift due to external influences and it is not guaranteed that the artificial horizon of
the device can stabilize the helicopter at any time and recover from any orientation.
Influences such as temperature fluctuations or vibrations may cause incorrect results
and distort the position calculation of the system in consequence. Strictly observe the
general safety rules for dealing with RC models and do not totally rely on the system.
The pilot is responsible for the control of the helicopter and thus also for the use of the
system. You must always be able to turn off the system immediately and be able to
take over full control of the helicopter.
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8 Box content and accessories

This page is a translated version1 of the page Manuals:MBPlusFblV52:Box Content2 and
the translation is 100% complete.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3ABox+Content&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Box_Content
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9 This is what you get when buying the
MICROBEAST PLUS

Figure 21

• the MICROBEAST PLUS flybarless unit
• printed Quickstart manual, Quick reference card and

BEASTX sticker set
• all the wires to connect your receiver to the system (wire

length 150mm)
• 3M gyro pads
• plastic tool for adjusting the gain dials

Please note: MICROBEAST PLUS is usually sold with BASIC firmware. If you like, you
can upgrade to PROEDITION firmware later using the StudioX PC software or StudioXm
app. Ask your dealer if you need the PROEDITION firmware upgrade installed already.
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10 This is what you get when buying the
MICROBEAST PLUS HD

Figure 22

• the MICROBEAST PLUS HD flybarless unit
• printed Quickstart manual, Quick reference card and

BEASTX sticker set
• all the wires to connect your receiver to the system (wire

length 150mm)
• 3M gyro pads
• plastic tool for adjusting the gain dials
• high power connector and on/off switch

Please note: MICROBEAST PLUS HD is usually sold with BASIC firmware. If you
like, you can upgrade to PROEDITION firmware later using the StudioX PC software or
StudioXm app. Ask your dealer if you need the PROEDITION firmware upgrade installed
already.
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11 Optional accessory

USB2SYS

Figure 23

USB2SYS connects your MICROBEAST PLUS / MICROBEAST PLUS HD with your
computers USB port. With the StudioX Software (available for Windows and macOS) you
can easily configure the system, create backups of your settings, load heli presets, upload
firmware update file to your unit and much more.

For more information please see the StudioX manual1.

BLE2SYS

1 https://wiki.beastx.com/./index.php/StudioXm/en
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Optional accessory

Figure 24

BLE2SYS is a Bluetooth Smart Interface that allows to connect your MICROBEAST
PLUS / MICROBEAST PLUS HD to your smartphone or tablet. With the StudioXm
app (available for Android and iOS) you can easily configure the system, create backups of
your settings, load heli presets, upload firmware update file to your unit and much more.
Please note that your mobile device must be Bluetooth Smart/Bluetooth LE compatible.

For more information please see the StudioXm manual2.

2 https://wiki.beastx.com/./index.php/StudioXm/en
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12 Hardware installation

This page is a translated version1 of the page Manuals:MBPlusFblV52:Hardware Installa-
tion2 and the translation is 100% complete.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3AHardware+Installation&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Hardware_Installation

27

https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%3AMBPlusFblV52%3AHardware+Installation&action=page&filter=&language=en
https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%3AMBPlusFblV52%3AHardware+Installation&action=page&filter=&language=en
https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Hardware_Installation




13 Attaching your Microbeast PLUS to
the helicopter

Attach the Microbeast PLUS unit by using one of the provided 3M® gyropads at a prefer-
ably low vibrating position on your helicopter such as the gyro platform or receiver platform.
You may need to choose another type of mounting pad depending on the vibration pattern
of your helicopter.

There are eight possible mounting orientations: The MICROBEAST PLUS unit either
can be attached flat or upright on the helicopter and the servo connector pins must
always point towards the front or rear of the helicopter. The small white sensor
pinboard on the side must always be inline with flight direction:

Figure 25 Figure 26

Figure 27
flat, cover on top, servo connectors showing to front

Figure 28
flat, cover showing to bottom, servo connectors showing to
front

Figure 29
upright, button on top, servo connectors showing to front

Figure 30
upright, button on bottom, servo connectors showing to front

Figure 31
flat, cover on top, servo connectors showing to rear

Figure 32
flat, cover showing to bottom, servo connectors showing to
rear

Figure 33
upright, button on bottom, servo connectors showing to rear

Figure 34
upright, button on top, servo connectors showing to rear
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Attaching your Microbeast PLUS to the helicopter

Figure 36

Pay attention that the edges of the Microbeast PLUS unit are all parallel
with the corresponding rotational axes of the helicopter! Especially make sure
that the mounting platform is perpendicular to the main shaft! On the other hand it
is not important that the unit is directly placed on the rotation axis (which is nearly
impossible) and also it is not important whether the system is placed in parallel to the
ground or not.
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14 Introduction to MICROBEAST
PLUS HD

MICROBEAST PLUS HD is the most powerful flybarless system from the MICROBEAST
series. While function and operation are identical to MICROBEAST PLUS, the HD version
is characterized by the possibility of a high power supply. This meets the requirements of
speed flyers and extreme 3D pilots and is primarily used in helicopters larger than 500 size
that have very power consuming servos installed. By using a low-resistance high-current
connector system MICROBEAST PLUS HD makes it possible to use thick power cables for
connecting receiver battery or BEC which preserves a virtually loss-free transfer of electric
current. In addition the power connection is switchable using a particularly fail-safe switch
system, so there is no need for a separate and costly power switch. Apart from the
high power supply and the switch system the operation of MICROBEAST
PLUS HD is identical to MICROBEAST PLUS. So it is not explicitly dealt with
the HD version later on in this manual. All subsequent executions are also based on
MICROBEAST PLUS HD!

Figure 39 Figure 40
Figure 41

The input voltage range is 4.0 to 8.4 volts!

Solder to the supplied power cable a matching counterpart for the supply battery used or
connect it with the BEC power wires (of your speed controller). When using a battery it is
not recommended to directly connect the battery to the MICROBEAST PLUS HD without
using the supplied power cable as an adapter. Continuous plugging and unplugging can
cause the overlying servo plugs getting unplugged accidentally or cause the adhesive gyro
pad to get loose! Receiver and servo plugs are connected to the ports on top of the unit.
There is no difference between HD and non HD version in this respect.

The use of the electronic switching system is optional. The switch is designed in a
way so that it interrupts the power circuit by shorting the switch circuit in OFF position. If
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Introduction to MICROBEAST PLUS HD

the switch is not connected MICROBEAST PLUS HD is switched on permanently as soon
as the power is connected.

Please note:
• Using the high power connection port is not a must. You can also use MICROBEAST

PLUS HD in a conventional manner by powering the unit from the receiver ports in the
top row, as shown in the chapter on receiver installation1. However, using the electronic
power switch system is not possible then!

• The electrical connections of the high power connection port and the upper terminal row
form a parallel power circuit during operation. So it is possible to connect an additional
power source at the upper terminal row. For example this can be a buffering battery or a
backup system that shall protect against failure of the primary power source. In this case
note the manufacturer‘s instructions, if this is possible and permissible for the supply
systems used. Also note that using the electronic power switch system of MICROBEAST
PLUS HD is not possible in this combination!

• Note that the system can only be as powerful as the power source allows. Use power
cables with sufficient diameter, avoid long cable length and only use a plug system for
connection of battery and power cable that is capable of transferring high currents.

• MICROBEAST PLUS HD does not supply an internal voltage regulation! The voltage
that is applied to the high power connection port will directly be passed to the servo
and receiver connections. Only use electronic components (servos and receiver) that are
designed for your power source.

MICROBEAST PLUS HD will draw a very low amount of current even when the
system is switched off! Therefore always completely disconnect the battery from
the system if you do not use the model for a extended period of time to
prevent the supply battery from getting discharged and damaged in consequence.

1 https://wiki.beastx.com/./index.php/Manuals:MB_Plus:Receiver_Installation
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15 Receiver connection

This page is a translated version1 of the page Manuals:MBPlusFblV52:Radio System2 and
the translation is 100% complete.

MICROBEAST PLUS can work with a lot of different receiver types and radio brands,
especially with different types of radio signal protocols. Depending on which signal protocol
and receiver you intend to use, the wiring layout may vary. In the following you can
see all supported protocols and specific wiring schemes for each receiver type. Ensure
a tight fit of the connectors. The pin board of MICROBEAST PLUS is designed so
that the plugs firmly clamp each other when they are fully inserted. Anyhow, especially
when using a receiver with single wire output it is possible that connectors are plugged
in with no adjacent neighbors. Such plugs should additionally be secured against loosening.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3ARadio+System&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Radio_System
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16 Standard receiver

A conventional receiver with multiple servo output connectors is what we consider a ”Stan-
dard receiver”. Here you connect each output to one control function of MICROBEAST
PLUS by using one connection wire for each function. The 5 control functions (wires)
are: Aileron, Elevator, Rudder, Collective pitch and Gyro gain. Connect each wire to the
corresponding servo output at the receiver which you like to use for the specific function.
If you don't know which stick controls which channel have a look at your radio's servo
monitor, refer to your radios instruction manual or simply connect a servo to each channel
testwise!

Figure 43

Here we show connection layouts for two common radio brands. Note that this is only
exemplary, the channel output of your transmitter can by different even when using a radio
of this brand. And you can use any radio system on the market, not only these two brands!

Figure 44 Figure 45
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Standard receiver

• The wires for rudder, pitch and gyro are signal wires. They must be placed on the
same receiver side as the the both orange wires from aileron and elevator!

• You must connect all 5 functions/wires to the receiver. When you don't connect all
wires, the system will not finish initialization sequence!

• The throttle servo/speed controller is connected to the receiver's throttle output.
Using the headspeed governor function of MICROBEAST PLUS is not possible in
combination with a Standard receiver!
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17 Receivers with single wire output
(single-line receivers)

A single-line receiver transmits all channels (control functions) by one single connection
wire to MICROBEAST PLUS. This is done by packing all channel output data to a
digital data paket or by chaining the servo signals. At the moment MICROBEAST PLUS
supports the following systems: Multiplex® SRLX, Spektrum® SRXL, Futaba® SBus,
JR® X-Bus(B), Jeti® UDI, Jeti® EXBus, ALIGN® iBus, FlySky® iBus, Graupner
HOTT® SUMD, SPPM

There are single-line receivers available that supply additional servo outputs. In com-
bination with MICROBEAST PLUS you only have to treat such receivers as single-line
receivers if you really use the single-line function. If you connect the receiver by us-
ing the standard 5-wire layout as shown above, such receiver has to be considered as
”Standard receiver”.

• The single-line connection wire is plugged into the [DI1] input of MICROBEAST PLUS
• The throttle servo or ESC is connected to the [CH5] output. When using a speed con-

troller with BEC, from here the power will be distributed to receiver and servos.
• Alternatively or additionally you can connect a power supply/second BEC wire/buffering

battery to the [SYS] port and/or to the receiver (in case this has additional servo or
battery ports). All servo ports will form a parallel power circuit.

Figure 46

Figure 47

Wiring layout for single-line receivers Alternative wiring layout for single-line receiver
with additional servo output channels
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Receivers with single wire output (single-line receivers)

When using a big heli with standard size servos it may be insufficient to only
provide power at the [SYS] port or receiver. Adding additional power wires is highly
recommended! If there are no other ports left to additionally feed in power, we recommend
using the MICROBEAST PLUS HD which comes witch an additional high power input.
This reduces wiring resistance and serves todays demands for a robust servo power supply.
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18 Remote satellite (Spektrum®
DSM/JR® DMSS/ALIGN® iBus)

A special type of single-line receiver is the remote satellite. These receivers usually serve
as additional receiving unit in combination with a (bigger) main receiver to provide a
more robust and fail safe radio system. With MICROBEAST PLUS you can use such
receivers as stand alone receiving unit to achieve a small and light weight radio system for
small sized rc models. MICROBEAST PLUS supports the following systems: Spektrum®
DSM2, Spektrum® DSMX, JR® DMSS and ALIGN® iBus. The remote receiver can
be directly connected to the white pin board at the side of MICROBEAST PLUS. Here
the receiver will be powered with a stabilized voltage of 3.3 Volts. Alternatively if you
own the optional available Spektrum® satellite adapter (Order Nr. BXA76009) you can
connect the receiver at the front pin board to the [DI1] digital input, just like most other
single-wire receivers. This allows to keep the white pin board free for connecting a sensor.

Please note: MICROBEAST PLUS does not support connecting more than one remote
satellite at a time!

Figure 48

Figure 49
JR®/Spektrum® remote satellite connected at side pin board JR®/Spektrum® remote satellite connection with power adapter

When using a speed controller with BEC, the power will be distributed from [CH5] input to
receiver and servos. Alternatively or additionally you can connect a power supply/second
BEC wire/buffering battery to the [SYS] port.

Using a remote satellite is only recommended for small rc modells like
helicopters of 450 size or smaller. Due to the design, one single receiving unit is
more prone to radio interference and can result in reduced transmission range.
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Remote satellite (Spektrum® DSM/JR® DMSS/ALIGN® iBus)
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19 Spektrum® SRXL2 receiver

Spektrum SRXL2 receivers are available in different forms. There exist receivers with
standard servo connectors as well as remote satellites with a special 4-wire connector. The
output signal of any of those receiver must be connected to the pin board at the side of
MICROBEAST PLUS.
Please note: MICROBEAST PLUS does not support connecting more than one SRXL2
receiver at a time!

When using a speed controller with BEC, the power will be distributed from [CH5] input
of MICROBEAST PLUS to the receiver. Alternatively or additionally you can connect a
power supply/second BEC wire/buffering battery to the [SYS] port. It is not recommended
to connect power to the receiver directly!

In order to connect a receiver with standard servo connectors, i.e. the AR6610T, you need
the SRXL2 receiver adapter. Also you may use the governor sensor adapter BXA76401
but this requires to modify the wiring layout as shown below!

Figure 51
SRXL2 receiver with standard servo connector and adapter

In order to connect a SRXL2 remote satellite like SPM4650 it is necessary to inter-
change the plus and minus wires (usually black&orange) of the 4-wire receiver
connector. In this configuration you can directly plug in the receiver without the need
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Spektrum® SRXL2 receiver

for an extra adapter.

Figure 52
SRXL2 satellite receiver with modified satellite connector

Figure 53 Figure 54

Never connect the 4-wire receiver connector to MICROBEAST PLUS in
wrong polarity! This will damage your receiver immediately! Check polarity
at least twice before connecting the receiver to MICROBEAST PLUS. It is up to you to
make sure polarity is correct. We do not assume any liability in case you do it wrong.
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20 Radio system

This page is a translated version1 of the page Manuals:MBPlusFblV52:Radio Setup2 and
the translation is 100% complete.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3ARadio+Setup&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Radio_Setup
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21 Preparing the radio system

You can use nearly any transmitter that provides at least 6 channels. By default 5 channels
are used for controlling MICROBEAST PLUS and one channel controls the motor. If
using additional features like AttitudeControl or RPM Governor a receiver with single wire
output and more channels may be useful to have, but this is not a must.

• Create a new model in your radio‘s model memory.

Figure 57 Figure 58 Figure 59

• Never enable your radio‘s eCCPM mixing function! Disable any mixing functions for the
swashplate or rudder. Each function should be assigned to just one receiver channel. All
the swashplate mixing will be done by MICROBEAST PLUS. Set your radio‘s swash
mixer to mCCPM (mechanical mixing) which is often called “H1”, “1 servo” or “normal“
mixing or disable “swash mixing” if applicable.

Figure 60

• Be sure that all trims and sub trims are disabled and that all servo travels are set to 100%
in any flight mode. There mustn't be any active mixing functions (for example rudder
revo-mixing). Have a look at the radio’s servo monitor: each stick has to control one
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Preparing the radio system

channel/servo output (except for thrust stick which typically controls collective pitch and
motor). Note when using MICROBEAST PLUS you do not directly control the servos
of the helicopter. By moving a stick you give a control command to the system which
then performs the necessary servo movements to move the helictoper in the commanded
direction. Each control command is bound to one servo output channel of the transmitter.

Figure 61

• Also do not adjust the collective pitch curve at the moment. For the setup procedures it
has to be set as a straight line reaching from -100% to +100% (or 0 to 100% depending
on radio brand).

Figure 62 Figure 63 Figure 64

• Other functions such as throttle curves, ESC switches or auxiliary functions can be ad-
justed as usual. But especially for the throttle make sure you can disable the throttle
channel and separate it from the collective stick movement for performing the setup. You
can do this by using the HOLD switch on the radio or by setting the throttle curve to
a flat 0% line. Also it is advisable to create different flight modes for different flight
states/rotor headspeeds.
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Figure 65

Make sure that the motor in electric models can not start when doing
the adjustment work! If the drive battery is used as power supply for receiver, servos
and MICROBEAST PLUS disconnect the motor from the ESC.
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22 Spektrum® DSM2/DSMX receiver
binding

Before using your receiver with MICROBEAST PLUS make sure that the receiver is bound
to the transmitter and that it is sending output data on the servo outputs and/or single-line
port. Please refer to the manual of your radio system to find out how binding procedure
is performed with your specific system. Also check if there is the need to perform special
settings to enable the single-line data output of the receiver in case you intend to use this
output port in combination with MICROBEAST PLUS.

Only in the case of using a single Spektrum® remote DSM2/DSMX satellite receiver di-
rectly connected to MICROBEAST PLUS you must bind the receiver by the aid of MI-
CROBEAST PLUS as there is no other option to enable binding procedure at the receiver.
Please note that it is very important to bind the receiver first before pro-
gramming MICROBEAST PLUS and this step must be performed, even if the
satellite was already in use and already bound to the transmitter earlier (e. g.
in connection with a Spektrum® main receiver unit).

Watch out that the motor can not start accidentally when using the
BEC of your speed controller to power the unit!

When initiating bind sequence you have to set whether you're using a DSMX or DSM2
satellite (the actual selected signal protocol in the transmitter is not relevant!). It is very
important to choose the correct type of satellite receiver here, since an improper
setting may seem to work but can lead to radio interference or total loss of radio
linkage in the subsequent operation!
Insert a Spektrum® “Bind Plug” at the [SYS] port of MICROBEAST PLUS. In case the
power is supplied exclusively at the [SYS] connection, to bind a Spektrum® satellite receiver
the power supply must be provided temporarily through any of the other ports [CH1] -
[CH5]. To bind a DSMX satellite simply switch on the power supply now. The LED on
the receiver and LED H on MICROBEAST PLUS will start to flash. You can bind the
transmitter as usual (for more information refer to the instructions of your radio control
system). To select and bind a DSM2 satellite, hold down the button on MICROBEAST
PLUS while switching on the power supply. Now the receiver‘s LED and LED N (!) on
the MICROBEAST PLUS will flash. Release the button and bind the receiver with your
transmitter. After successful binding procedure the receiver‘s LED will stay solid. LED
H respectively N flash alternately to all other LEDs for 2 seconds, then MICROBEAST
PLUS will enter receiver setup menu automatically as further setup steps may be required
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Spektrum® DSM2/DSMX receiver binding

to use this type of receiver. Remove the bind plug and proceed with the setup as described
in the following of this manual.

Figure 68

Note:
• Decisive for the selection alone is, which type of satellite receiver is plugged in! It is

irrelevant which transmission method between the receiver and transmitter is actually
used. Check carefully what type of receiver you have and what type you setup. An
incorrect setting is not obvious but will lead to malfunction or failure of the radio link
later in use.

• It makes no difference if you pull off the “Bind Plug” during the binding process or leave
it connected as you would expect from some “standard” Spektrum® receivers!
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23 Receiver Menu

This page is a translated version1 of the page Manuals:MBPlusFblV52:ReceiverType2 and
the translation is 100% complete.

Due to the possibility of connecting very different types of receivers with different types of
signal output, you must setup the receiver type in the RECEIVER MENU. Additionally
when using a single-line receiver it is mandatory to define the function assignment for the
receiver output channels. A single-line receiver bundles the control information to data
packages or serialized electical signals. So by default it is not clear, which channel controls
which (stick) function. Finally when using a single-line receiver you have to set a failsafe
position for the throttle channel. This defines at which position the motor is disabled and
where to move the throttle in case the receiver is not sending any throttle signal, i.e. during
power up or in case of loss of radio link.

By default the ”Standard Receiver” is selected as receiver type. So if you're using this
type of receiver and your MICROBEAST PLUS is brand new, you can skip this section
as it is already setup correctly!

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3AReceiverType&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:ReceiverType
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24 Preset function assignments for
Single-line receivers

Spektrum® remote satelite or SRXL/SRXL2 receiver
THR AIL ELE RUD GER PIT AX2 AX3
Throttle
[CH5]

Aileron Elevator Rudder Gyro gain Pitch Aux [CH6]* Governor
(nitro)

JR® RJ01 DMSS remote satellite
THR AIL ELE RUD GER PIT AX2 AX3
Throttle
[CH5]

Aileron Elevator Rudder Gyro gain Pitch Aux [CH6]* Governor
(nitro)

PPM serial signal (SPPM)
1 2 3 4 5 6 7 8
Pitch Aileron Elevator Rudder Aux [CH6]* Throttle

[CH5]
Gyro gain Governor

(nitro)

Futaba® SBus/Sbus2 or BEASTX® FASST compatible receiver
1 2 3 4 5 6 7 8
Aileron Elevator Throttle

[CH5]
Rudder Gyro gain Pitch Aux [CH6]* Governor

(nitro)

Multiplex® SRXL, JR® XBUS Mode B, JETI® UDI
1 2 3 4 5 6 7 8
Aileron Elevator Rudder Pitch Throttle

[CH5]
Gyro gain Aux [CH6]* Governor

(nitro)
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Preset function assignments for Single-line receivers

Graupner® HOTT SUMD
1 2 3 4 5 6 7 8
Pitch Aileron Elevator Rudder Aux [CH6]* Throttle

[CH5]
Gyro gain Governor

(nitro)

Jeti® ExBus
1 2 3 4 5 6 7 8
Throttle
[CH5]

Aileron Elevator Pitch Rudder Gyro gain Aux [CH6]* Governor
(nitro)

ALIGN®/FlySky® iBus
1 2 3 4 5 6 7 8
Aileron Elevator Throttle

[CH5]
Rudder Gyro gain Pitch Aux [CH6]* Governor

(nitro)

Modified assignment with PROEDITION firmware (*)

When using the PROEDITION Firmware upgrade by default the channel for function Aux
[CH6] will be used to control the AttidudeControl gain. The control for Aux [CH6] will be
moved to channel 9 (or AX4 for Spektrum® radios).

Please note: When you don't want to use a separate channel to control the AttitudeGain
or when your radio doesn't have a sufficient amount of output channels, you have to skip
the assignment for the AttitudeControl function manually!
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25 Adjustment on the device

To get into the Receiver menu press the button on MICROBEAST PLUS and hold it down
before(!) and while turning on the receiver power supply. The yellow Menu-LEDs start to
cycle immediately. When you release the button, Menu LED A will be flashing and the
color of the Status LED will indicate the receiver type that is selected at the moment.

Figure 70

Note that in the first menu points of Receiver setup menu no control signal is
emitted on [CH5] Output of MICROBEAST PLUS (in case you are using a single-line
receiver). At Menu Point N (Throttle failsafe setting) the output is activated though to
check throttle position! If you use a speed controller with BEC, disconnect the
motor to avoid unintentional starting of the motor! For a heli with combustion
engine you should remove the servo horn from the throttle servo to avoid linkage binding
or breaking the servo horn.

25.1 Point A - Receiver type

In order to detect the connected receiver type make sure the receiver is bound to the
transmitter and sending out signals. Also make sure the transmitter is setup correctly as
shown in the chapter Radio System1. Then briefly press the button to start automatic

1 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV5:Radio_System/en
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Adjustment on the device

receiver detection routine. The Status-LED will indicate which type the system is scanning
for at the moment. When a valid input signal was detected the receiver type will be set
automatically and the system will skip to Menu Point B in case a single-line receiver is
used or it will exit and restart when a Standard receiver is used. When detection failed,
the system will stay at menu point a and the Status LED will flash in red color. In this
case once again make sure your receiver is connected properly to MICROBEAST PLUS,
bound to the transmitter and sending out control signals and try again.

Status-LED Receiver type/Transmission protocol
off Standard receiver
purple Remote satellite/receiver connected at remote port
red No receiver detected
blue Serial signal at port DI1

25.2 Function assignment

25.2.1 Default function assignment

Refer to the tables above and identify the column that represents your receiver type.
Check whether your radio transmits the channels in the given order, respectively each
stick function on the radio is using the specified channel number on the left. To know the
channel assignment of your transmitter you can check the user manual of the transmitter
or look at the servo monitor of the transmitter. In order to load the preset channel
assignment hold down the button for at least 2 seconds and release. The yellow Menu-LED
will immediately jump to Menu Point N.
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Function assignment

Figure 73

25.2.2 Manual function assignment

In case the channel to function ordering differs from the given tables above on your radio
system, you have to manually assign the channel order step by step. This is done by simply
actuating the appropriate channel function on your transmitter at each of the menu points B
to I (PROEDITION: J). Each menu point represents one control function to assign. When
you move the control stick/adjust the channel with the transmitter, a blue flash of the
Status-LED indicates that a channel has been detected. It does not matter how far or in
what direction you move the stick or in what position the stick/switch was. The channels
value itself is not important, but the change of this value is. It is therefore important
that only the requested function is activated and not by accident several simultaneously.
Otherwise MICROBEAST PLUS may not recognize the allocated channel correctly. If you
have moved the wrong stick/switch, just move the correct one afterwards. MICROBEAST
PLUS remembers only the last function that was operated and confirms it with blue flashing
of the Status-LED.

Press the button after learning each function to save the assignment and to go to the
next function. Once a channel was assigned, it is no longer available and is ignored by
MICROBEAST PLUS for the remaining process. Thus, after learning of the collective
pitch function (at Menu Point B) you can enable the throttle function (remove throttle
hold or switch to a linear or V shape curve) and teach the throttle channel by re-operating
the thrust stick at Menu Point G. Now the collective pitch channel is no longer considered
as this channel has already been assigned previously and MICROBEAST PLUS will detect
and use the throttle channel as actuator for throttle function!</p>

The first 6 functions must be assigned as they are necessary for the basic flight control and
the button remains locked until you operate a new control function. The other functions are
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Adjustment on the device

optional to assign and can be skipped. If special features like AttitudeControl or Headspeed
Governor are not installed on your device, the specific menu points for assignment will not
be accessible at all.

• The assignment for Aux [CH6] Output at Menu Point H can be skipped by pressing the
button without teaching a channel for this function in case it is not used.

• Likewise, the assignment of the channel for internal (nitro) governor can be skipped in
case it is not needed or if you don‘t want to control the governor with a separate channel, e.
g. if your transmitter does not provide enough free channels. By skipping the assignment
the internal governor function will use a different operating mode that allows to control
it via the throttle channel (set at Menu Point G) if you like. When used in an electric
model the internal governor is controlled by the throttle channel (set at Menu Point G)
in general. In this case the assignment at Menu Point I can be skipped anyway, as an
assignment will have no effect.

• Finally at Menu Point J you have to assign the channel that is used to engage the Atti-
tudeControl/rescue stabilization (only when you've installed the PROEDITION Upgrade
on your device). Again, this can be skipped if not needed or if you don‘t want to use a
separate channel (or in case you haven't enough free channels left). AttitudeControl can
still be used then. In this case the channel for the tail gyro gain(set at Menu Point F)
is used to engage AttitudeControl or you can enable it separately using the Bank Switch
feature. Please see the section about using AttitudeControl for further details.

•

Menu point Function
B Collective
C Aileron
D Elevator
E Rudder
F Tail gyro/Bank switch
G Throttle [CH5]
H Aux Output [CH6]
I Governor control (nitro only)
J AttitudeControl gain

If the Status-LED lights in red color this means either there is no valid remote control
signal available or that you did try to assign two or more channels to a function. So
check if the receiver is connected and powered properly and that you're only moving one
channel at a time when trying to do the manual function assignment.
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Point N - Throttle failsafe

25.3 Point N - Throttle failsafe

At Menu Point N you program the failsafe position for the throttle channel. In case the
single-line signal is interrupted during operation the throttle servo/speed controller con-
nected to the [CH5] Output is automatically moved to this position. This particularly is
the case:

• if using a single-line receiver that turns of the single-line signal in case of signal loss be-
tween receiver and transmitter (e.g. Spektrum® satellite receiver or Graupner® receiver
in „SUMDOF“ mode)

• if the connection between MICROBEAST PLUS and receiver gets disconnected
• during initialization when the transmitter was not switched on before or was switched on

too late and the radio link between transmitter and receiver is not established yet

Additionally the failsafe position is used by the internal Governor function in case you're
using a helicopter with electric drive system. Here the throttle is moved to the stored
failsafe position when you set the Governor to Autorotation bailout mode!

Note:
• The fail-safe function is not effective if the receiver continues sending data even if the

radio link is interrupted. In this case the failsafe setting of the remote control system
may take precedence.

• To avoid accidents, you should program electric motors to “off“ and reduce throttle on
nitro helicopters to idle. The other control functions will be set to „position hold“ in case
of signal interruption. For these setting a failsafe position is not provided.

To teach the failsafe position simply set the throttle channel on your remote control to
the desired position and press the button briefly. If you did not connect a function
to CH5 Output and don't need throttle failsafe, press the button to complete
setup anyway!
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Adjustment on the device

Figure 75 noframe

During failsafe setting the CH5 Output is enabled and can be controlled
by the transmitter channel that is assigned to throttle function. This allows to
check your throttle position in reality. When using electric models make sure the motor
is disconnected from the ESC or the pinion is removed from the motor, so that it will
not drive the model by accident.
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26 Setup with StudioX

When StudioX is started and your MICROBEAST PLUS was detected by StudioX, click
the Control Setup tab to show the adjustment options of RECEIVER MENU. The options
you see here are basically similar to the Menu Points you can change directly at the device.
At the top of the screen you can see which type of input signal is selected at the moment.
The rows below show what channels are assigned to which control functions. Finally, in the
last row you can see the internal value for throttle failsafe position that is set at the moment.

Choose Control setup
Here you can see current receiver system, function assignment and failsafe setting

26.1 Receiver type

In order to detect the connected receiver type make sure the receiver is bound to the
transmitter and sending out signals. Also make sure the transmitter is setup correctly as
shown in the chapter Radio System1. Press the ”Scan” button to start automatic receiver
detection routine. The Status-LED on the device and the display will indicate which type
the system is scanning for at the moment. When a valid input signal was detected the
receiver type will be set automatically and a dialog will appear in case a single-line receiver
is used. This asks how to proceed with function assignments. When a Standard receiver is
used the system will restart directly and you can leave the setup screen as there . When
detection fails once again make sure your receiver is connected properly to MICROBEAST
PLUS, bound to the transmitter and sending out control signals and try again.

Click scan button...

...and wait until scan is finished

If scan was successful the dialog will show up

1 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Radio_System/en
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Setup with StudioX

26.2 Function assignment

26.2.1 Default function assignment

Refer to the tables above and identify the column that represents your receiver type.
Check whether your radio transmits the channels in the given order, respectively each
stick function on the radio is using the specified channel number on the left. To know the
channel assignment of your transmitter you can check the user manual of the transmitter
or look at the servo monitor of the transmitter. In order to load the preset assignment
choose Load defaults from the ”New receiver detected!” dialog. Immediately after that
the ”Failsafe” dailog will show up.

26.2.2 Manual function assignment

In case the channel to function ordering differs from the given tables above on your radio
system, you have to manually assign the channel order step by step. This is done by
simply actuating the appropriate channel function on your transmitter at each of the menu
points B to I (PROEDITION: J). Each menu point represents one control function to
assign. When you're ready click Teach in the ”New receiver detected!” dialog and start with
function allocation at Menu Point B. When you move the control stick/change the channel
output on the transmitter, a blue flash of the Status-LED indicates that the channel has
been detected. The setup will jump to the next menu point automatically. It does not
matter how far or in what direction you move the stick or in what position the stick/switch
was. The channel's value itself is not important, but the change of this value is. It is
therefore important that only the requested function is activated and not by
accident several simultaneously! Otherwise MICROBEAST PLUS may not recognize
the allocated channel correctly. Once a channel was assigned, it is no longer available and
is ignored by MICROBEAST PLUS for the remaining process. Thus, after learning of the
collective pitch function (at Menu Point B) you can enable the throttle function (remove
throttle hold or switch to a linear or V shape curve) and teach the throttle channel by
re-operating the thrust stick at Menu Point G. Now the collective pitch channel is no longer
considered as this channel has already been assigned previously and MICROBEAST PLUS
will detect and use the throttle channel as actuator for throttle function!

Choose Teach
At first move the stick for collective. Make sure only one channel is moved on the radio
otherwise MICROBEAST PLUS is not able to detect the movement!

Proceed with the other function in similar manner

The optional functions can be skipped if not needed. See text below!

When skipping the channel number will be shown as -
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Throttle failsafe

The first 6 functions must be assigned as they are necessary for the basic flight control.
The other functions are optional to assign and can be skipped. If special features like
AttitudeControl or Headspeed Governor are not installed on your device, the specific menu
points for assignment will not be shown at all.

• The assignment for Aux [CH6] Output can be skipped by pressing the ”Skip” button
without teaching a channel for this function in case it is not used.

• Likewise, the assignment of the channel for internal governor can be skipped in case it is
not needed or if you don‘t want to control the governor with a separate channel, e. g. if
your transmitter does not provide enough free channels. By skipping the assignment the
internal governor function will use a different operating mode that allows to control it by
the throttle channel if you like. When used in an electric model the internal governor is
controlled by the throttle channel in general. In this case the assignment can be skipped
anyway, as it will have no effect.

• Finally, you can assign the channel that is used to engage the AttitudeControl/rescue
stabilization (only available you've installed the PROEDITION Upgrade on your device).
Again this can be skipped if not needed or if you don‘t want to use a separate channel
or in case you have no more free channels left). AttitudeControl can still be used then.
In this case the channel for the tail gyro gain is used to engage AttitudeControl or can
be enabled separately using the Bank Switch feature. Please see the section about using
AttitudeControl for further details.

•

If the Status-LED lights in red color this means either there is no valid remote control
signal available or that you did try to assign two or more channels to a function. So
check if the receiver is connected and powered properly and that you're only moving one
channel at a time when trying to do the manual function assignment.

26.3 Throttle failsafe

After you've set the control functions you will be asked to program the failsafe position
for the throttle channel. In case the single-line signal is interrupted during operation, the
throttle servo/speed controller connected to the [CH5] Output is automatically moved to
this position. This particularly is the case:

• if using a single-line receiver that turns of the single-line signal in case of signal loss be-
tween receiver and transmitter (e.g. Spektrum® satellite receiver or Graupner® receiver
in „SUMDOF“ mode)

• if the connection between MICROBEAST PLUS and receiver gets disconnected
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Setup with StudioX

• during initialization when the transmitter was not switched on before or was switched on
too late and the radio link between transmitter and receiver is not established yet

Additionally the failsafe position is used by the internal Governor function in case you're
using a helicopter with electric drive system. Here the throttle is moved to the stored
failsafe position when you set the Governor to Autorotation bailout mode!

Note:
• The fail-safe function is not effective if the receiver continues sending data even if the

radio link is interrupted. In this case the failsafe setting of the remote control system
may take precedence.

• To avoid accidents, you should program electric motors to “off“ and reduce throttle on
nitro helicopters to idle. The other control functions will be set to „position hold“ in case
of signal interruption. For these setting a failsafe position is not provided.

To teach the failsafe position choose ”Proceed” when asked to teach the failsafe position
and set the throttle channel on your remote control to the desired position. Then press
Set to save the position. If you did not connect a function to CH5 Output and don't need
throttle failsafe, press Cancel to complete setup!

After function assignment click Proceed to start teaching the throttle failsafe position

Move throttle to lowest position at which the motor is turned off

Click Set to store the setting

During failsafe setting the CH5 Output is enabled and can be controlled
by the transmitter channel that is assigned to throttle function. This allows to
check your throttle position in reality. When using electric models make sure the motor
is disconnected from the ESC or the pinion is removed from the motor, so that it will
not drive the model by accident.
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27 SETUP MENU (Basic heli setup)

This page is a translated version1 of the page Manuals:MBPlusFblV52:Setupmenu intro2

and the translation is 100% complete.

MICROBEAST PLUS offers different type of menu structures for different needs of adjust-
ment. Before the first flight MICROBEAST PLUS has to be adjusted to your helicopter
mechanics and its components. This basic setup is done in the SETUP MENU.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3ASetupmenu+intro&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Setupmenu_intro
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28 Adjustment on the device

If not already done power up your radio and MICROBEAST PLUS and wait until initial-
ization sequence is finished. At first the system will calibrate to the radio system, Menu
LEDs H to N will cycle up and down. During this time do not move the sticks on
your radio as the system is learning the stick mid positions. In the second step
MICROBEAST PLUS checks if the sensors are working correctly and learns the sensor rest
positions. Here Menu LEDs A to G will cycle up and down. During this time do not
move the helicopter. When initialization is completed the Status LED will change to blue
or purple color indicating the current gyro mode. If you can't get through the initialization
sequence either because LEDs A-G or LEDs H-N don't stop cycling please read the FAQ1.
Note that during initialization pressing the button has no significant effect and you will not
be able to enter any menu.

Now when the system is ready to operate press the button and hold it for at least 3 seconds.
First the Menu-LED next to Menu Point A will begin to flash and then after a while will
be solid. Now and only now you can release the button.

Figure 78

1 https://wiki.beastx.com/./index.php/Help:FAQ:Powerup/en
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Adjustment on the device

28.1 Button control

Proceed step by step through the different menu points reaching from A to N and perform
the basic adjustment as described in the following. By briefly pushing the button at each
step you will save the current setting and proceed to the next step. To leave the SETUP
MENU you have to go through all menu points. After pushing the button at the last
menu point (depending on installed firmware features and receiver type this either can be
SETUP MENU point M2 or N3 or GOVERNOR MENU point F4 or H5) you will exit the
SETUP MENU and the system is ready for operation again.

Figure 79

If you need to change some specific setting later onwards you can enter the SETUP MENU
again as described above and skip menu points by only pressing the button without changing
anything at these points. So you can navigate to the desired menu point by simply pressing
the button several times until you reach this point. Then after you have finished the
adjustment, again press the button repeatedly to proceed to the end of the menu and to
get back into operation mode.

• In operation mode no MENU LED is glowing!
• Just for your info at this step: There is another menu called PARAMETER MENU.

This is entered by just briefly pressing the button from operation mode. Here the Menu
LEDs are flashing quickly. If you see this condition you've entered the wrong menu.
Skip through the menu by repeatedly pressing the button until back in operation mode
and then retry to enter SETUP MENU, this time holding the button longer so that
Menu LED A lights solid!

When in SETUP MENU you can reset all settings of the device to their factory default
value. To do so hold down the button at any menu point of SETUP MENU for at least
10 seconds, then release. After doing so you will not be able to fly anymore! You have to
do all the basic heli setup again and also all the other settings from PARAMETER MENU
will be reset!! There are 2 exceptions:

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Setupmenu_M
3 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Setupmenu_N
4 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Governormenu_F
5 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Governormenu_F
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Stick control

• When you press down and hold the button at Menu Point H (Servo trims) only the servo
trims will be reset to 0. Holding the button will not cause a full factory reset here.

• For the settings of RECEIVER MENU there is no such factory reset intended. The reset
in SETUP MENU will only reset settings that are not receiver related. To change receiver
related things like receiver type, function assignment or throttle failsafe simply perform
the setup of RECEIVER MENU again.

Never fly while MICROBEAST PLUS is in SETUP MENU or any other
menu! In this condition the gyro control and the stick controls are disabled.

28.2 Stick control

In SETUP MENU we use the sticks of your transmitter to change settings and interact
with the menu. Most often the rudder stick is used to change or adjust a value, i. e.
choose the mounting direction of the device or trim a servo center position. And on the
other hand the aileron stick (roll) is used to switch between menu items, i.e. cycle through
the servos when doing the trimming. There can be exceptions, so sometimes the sticks
simply do what they are supposed to do (i.e. pitch moves the pitch when doing the pitch
adjustment), but notice that in general the menu control with rudder plus aileron is always
the same. If not it will be mentioned in the instructions.
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29 Basic setup with StudioXm

When StudioXm is started and your MICROBEAST PLUS is connected to StudioXm
choose Basic heli setup from the device overview page to enter the setup wizard, which
will lead through the basic setup procedure of the SETUP MENU (note that the menu is
only accessible after all settings have been loaded from the device and when the device is
in operation mode! See general informations about StudioXm1 if you need further instruc-
tions). The options you see here are basically similar to the SETUP MENU points A to M
you can change directly at the device, but there might be little differences because of the
different nature of the interactive setup. The adjustment is basically done using the buttons
or dials in the app, sometimes interaction with your transmitter is necessary. Click Next
at the bottom of each setup step to skip to the following Menu Point. From the dropdown
list at the top also you can directly access specific setup items if necessary, but for the first
time setup it is recommended to proceed step-by-step beginning at Device Orientation and
ending with Cyclic directions. Adjustment procedure in short words is described at each
step. If necessary refer to this manual if you need further assistance. When the setup is
finished click the Home button in the top left corner to get back to the overview screen
or disconnect the device and deactivate the BLE2SYS module by clicking the Disconnect
button in the top right corner when adjustment is finished completely.

Note: When you cannot access the menu options because the system does not finish
initialization sequence, make sure the radio system is powered up and bound correctly and
proceed with RECEIVER MENU adjustment2 first, if necessary!

Always disconnect your BLE2SYS from the app when you attempt to
fly in order to deactivate the module or disconnect it physically from your
MICROBEAST PLUS. When the module is active this can cause interference with
your radio system as the BLE2SYS is also sending on the 2.4GHz band!

Also make sure MICROBEAST PLUS is in operation mode! When it is still
in one of the adjustment menus the gyro control and the stick controls may be disabled
and you will not be able to fully control your helicopter!

1 https://wiki.beastx.com/./index.php/StudioXm/en
2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:ReceiverType/en
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30 SETUP MENU A - Device
orientation

This page is a translated version1 of the page Manuals:MBPlusFblV52:Setupmenu A2 and
the translation is 100% complete.

MICROBEAST PLUS can be mounted in nearly all possible orientations. The only
restriction is that the main connection terminal has to point in or against flying direction
and the egdes of the unit must be parallel to the rotation axis.

Figure 82
Status LED off

Figure 83
Status LED purple flashing

Figure 84
Status LED purple

Figure 85
Status LED red flashing

Figure 86
Status LED red Figure 87

Status LED blue flashing

Figure 88
Status LED blue Figure 89

Status LED red/blue

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3ASetupmenu+A&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Setupmenu_A
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31 Adjustment at the device

Select the orientation that the device is actually mounted on your heli by choosing
the suitable Status LED color. You can switch between the options by briefly moving
the rudder stick to one or the other direction. The Status-LED will change the color
accordingly.

Status-LED Device orientation
off flat, sticker on top side, socket points in flight direction
purple flashing vertical, button is on the top, socket points in flight direction
purple flat inverted, sticker on bottom side, socket points in flight direction
red flashing vertical inverted, button is on the bottom, socket points in flight

direction
red flat, sticker on top side, socket points to the tail boom
blue flashing vertical, button is on the top, socket points to the tail boom
blue flat inverted, sticker on bottom side, socket points to the tail boom
red/blue vertical inverted, button is on the bottom, socket points to the tail

boom
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32 Setup with StudioXm

Choose the orientation that the device is actually mounted on your heli by choosing the
matching type in the app.
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33 SETUP MENU B - Swashplate
frequency

This page is a translated version1 of the page Manuals:MBPlusFblV52:Setupmenu B2 and
the translation is 100% complete.

Setup menu point B is for selecting the servo update frequency (pulse rate) for the
swashplate servos. To optimize the performance of MICROBEAST PLUS the rule is: the
higher the better! With high update frequency the system will recalculate correctional
movements more often and in consequence will send new commands to the servos with a
higher frequency. Nevertheless, this will cause the servos to make more position changes
at a given timeframe. In case your servo is not built for this kind of application this can
cause an unusual high power consumption of the receiver power supply and cause the
servos getting very hot. When this happens, reduce frequency immediately to prevent your
servos from getting damaged. Only go as high as recommended by the servo manufacturer,
or even lower when the servo is not capable of handling such high frequency in field use.

When using a servo that allows a higher frequency as MICROBEAST PLUS offers or
that allows a maximum frequency which is not choosable, please select the next lower
frequency that is closest to the given frequency or set the frequency with StudioXm
PC Software or mobile App. Note: Using a lower frequency is always possible. Only
too high frequencies can damage the servo and/or will cause the servo to not work
properly. Here3 you can find a list of parameters for the most common servos. Please
understand that we can not list all servo types. We also can not guarantee the accuracy of
this data. Ask the manufacturer of the servos or your servo dealer for detailed information.

If you do not know the maximum pulse rate tolerated by your servos
do not select more than 50Hz driving frequency. A higher driving frequency can
lead to failure of the servos!

With high frequencies, some servos run in a jerky manner, especially the fast ones with
coreless or brushless servos. This is due to the high update rate that the servo receives.
This is not critical and will not impact flight performance.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3ASetupmenu+B&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Setupmenu_B
3 https://wiki.beastx.com/./index.php/The_BEASTX_servo_list/en

79

https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%3AMBPlusFblV52%3ASetupmenu+B&action=page&filter=&language=en
https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%3AMBPlusFblV52%3ASetupmenu+B&action=page&filter=&language=en
https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Setupmenu_B
https://wiki.beastx.com/./index.php/The_BEASTX_servo_list/en


SETUP MENU B - Swashplate frequency
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34 Adjustment on the device

To select the desired servo frequency move the rudder stick repeatedly in one direction
until the Status-LED lights in the correct color at SETUP MENU point B:

Status-LED Swashplate servo frequency
purple 50 Hz
red flashing 65 Hz
red 120 Hz
blue flashing 165 Hz
blue 200 Hz

Note: When you set a different frequency using the StudioX or StudioXm App the Status
LED will be off. You can change back to a preset setting by tapping the rudder stick as
described, but this will remove your custom setting!
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35 Setup with StudioXm

Choose a preset frequency by clicking one of the provided buttons for Menu Point B
(Swashplate frequency) or set a custom frequency by directly changing the value with the
dial or buttons.
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36 Servo connection

After setting the correct update frequency plug in the swashplate servos, but
do not install the servo horns yet as the servos could bind and get damaged on
first power up!

Figure 91
Figure 92

With electronic swashplate mixing the two aileron servos have to be connected to CH2
(=left) and CH3 (=right). With a mechanical mixed head (H1) the aileron servo connects
to CH2 and collective pitch servo to CH3. Plug the the elevator servo into CH1 port.
When using a scale helicopter with 90 degrees eCCPM you can connect a second elevator
servo to CH7 output on the MICROBEAST PLUS. Note that CH7 only is a signal output,
so you must power the servo from elsewhere, i.e. by getting power from the SYS-port
or CH5 using a Y-adapter (for + and - only!). Anyhow, with large scale helicopters we
recommend to use a separate power distribution unit to which you connect the servos.
This will be the better option in regards to robust and fail safe power distribution.

When you route the wire leads in your model make sure that there is no tension passed
to the MICROBEAST PLUS. Make sure that MICROBEAST PLUS is able to move
freely, so no vibrations get passed onto the unit by the wire leads. It is not recommended
to bundle or tie down the leads close to the MICROBEAST PLUS. On the other hand
the wires must be attached so that they are unable to move the MICROBEAST PLUS
during the flight caused by g-force. In particular, do not use any shrink tubing or fabric
hose to bundle or encase the wiring in close proximity to the point at which the cables
are plugged into the MICROBEAST PLUS. This makes the cables stiff and inflexible
and can cause vibrations being transmitted to MICROBEAST PLUS.
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37 SETUP MENU C - Rudder pulse
width

This page is a translated version1 of the page Manuals:MBPlusFblV52:Setupmenu C2 and
the translation is 100% complete.

With Setup menu point C you define the (center) pulse width for the rudder servo. Almost
all available rc servos work with 1500 - 1520 μs. But there are a few special rudder servos
on the market which use a different center position pulse length.

Figure 93

Here3 you can find a list of parameters for the most common servos. Please understand
that we can not list all servo types. If a servo needs a special pulse length this usually is
mentioned in the data sheet of the servo, mentioned on the packaging or directly printed on
the servo. Ask the manufacturer of the servos or your local dealer for detailed information.
If in doubt about the center pulse for your servo use the setting 1520 μs. It is very likely
that the servo will work with this pulse length. Also when the servo is rated with 1500
μs center pulse use this setting. There is barely any difference between 1500 and 1520

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3ASetupmenu+C&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Setupmenu_C
3 https://wiki.beastx.com/./index.php/The_BEASTX_servo_list/en
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SETUP MENU C - Rudder pulse width

μs and the operating pulse range is nearly the same, so these servos are all of the same type.

There is a relationship between the setting of the rudder servo center pulse length and
the (rudder frequency4). For technical reason only special gyro servos with 760µs pulse
width can be used with frequencies higher than 333Hz, as standard pulse width would
be too long and would not fit into the pulse!

4 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV5:Setupmenu_D
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38 Adjustment on the device

To select the desired rudder servo pulse width (servo type) move the rudder stick repeatedly
in one direction until the Status-LED lights in the correct color at SETUP MENU point C:

Status-LED Rudder servo center pulse length
purple 760
red 960
blue 1520

Note: When you've set a different pulse width using the StudioXm App the Status LED
will be off. You can change back to a preset setting by tapping the rudder stick as
described, but this will remove your custom setting!
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39 Setup with StudioXm

Choose a preset rudder pulse width by clicking one of the provided buttons for Menu Point
C (Rudder pulse width) or set a custom pulse width by directly changing the value with
the dial or buttons.
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40 SETUP MENU D - Rudder servo
frequency

This page is a translated version1 of the page Manuals:MBPlusFblV52:Setupmenu D2 and
the translation is 100% complete.

As with the swashplate servos at Menu Point B you can select the update frequency for the
rudder servo here. For best tail gyro performance the rule is: the higher the better! A good
rudder servo should be capable of running with at least 270Hz. With high update frequency
the system will recalculate correctional movements more often and in consequence will send
new commands to the servo with a higher frequency and allow for better positioning and
more locked in feeling. Nevertheless, this will cause the rudder servo to make more position
changes at a given timeframe. In case the servo is not built for this kind of application this
can cause an unusual high power consumption of the receiver power supply and cause the
servo getting very hot. When this happens, reduce frequency immediately to prevent your
servo from getting damaged. Only go as high as recommended by the servo manufacturer,
or even lower when the servo is not capable of handling such high frequency in field use.

When using a servo that allows a higher frequency as MICROBEAST PLUS offers or
that allows a maximum frequency which is not choosable, please select the next lower
frequency that is closest to the given frequency or set the frequency with StudioXm
PC Software or mobile App. Note: Using a lower frequency is always possible. Only
too high frequencies can damage the servo and/or will cause the servo to not work
properly. Here3 you can find a list of parameters for the most common servos. Please
understand that we can not list all servo types. We also can not guarantee the accuracy of
this data. Ask the manufacturer of the servos or your servo dealer for detailed information.

If you do not know the maximum pulse rate tolerated by your servos
do not select more than 50Hz driving frequency. A higher driving frequency can
lead to failure of the servo!

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3ASetupmenu+D&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Setupmenu_D
3 https://wiki.beastx.com/./index.php/The_BEASTX_servo_list/en
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SETUP MENU D - Rudder servo frequency

With high frequencies, some servos run in a jerky manner, especially the fast ones with
coreless or brushless servos. This is due to the high update rate that the servo receives.
This is not critical and will not impact flight performance.
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41 Adjustment on the device

To select the desired servo frequency, move the rudder stick repeatedly in one direction
until the Status-LED lights in the correct color. Please note that depending on the rudder
servo center pulse width chosen at Menu Point C, you may not be able to select a frequency
higher than 333Hz!

Status-LED Rudder servo frequency
purple 50 Hz
red flashing 165 Hz
red 270 Hz
blue flashing 333 Hz
blue 560 Hz

Note: When you set a different pulse width with StudioXm the Status LED will be off.
You can change back to a preset setting by tapping the rudder stick as described, but this
will remove your custom setting!
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42 Setup with StudioXm

Choose a preset frequency by clicking one of the provided buttons for Menu Point D
(Rudder frequency) or set a custom frequency by directly changing the value with the dial
or buttons.
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43 Manuals:MBPlusFblV52:Setupmenu
E

This page is a translated version1 of the page Manuals:MBPlusFblV52:Setupmenu E2 and
the translation is 100% complete.

Next we have to setup the rudder gyro. For this we set the limits of the tail pitch control
and the control directions, so the gyro will not move the servo further than allowed and in
correct direction. In first line the rudder limits are necessary to prevent the gyro from mov-
ing the servo over the mechanical limits and damaging the servo. But when adjusting the
limits please note that the optimum throw is not necessarily determined by the maximum
possible control travel of the tail pitch slider. When the tail mechanics allow a very high
range of pitch it may be advisable to adjust the limits based on the maximum allowed angle
of attack of the tail rotor blades that will not lead to an aerodynamic stall of the blades.
Such stalls can cause very bad stopping behavior like overshooting of the tail when stopping
from rotation and can also cause bad tail response to rudder stick input when performing
directional changes. Keep this in mind when adjusting the tail rotor endpoints. Check
the helicopter‘s manual to find out how much tail pitch is useful and where to set end points.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3ASetupmenu+E&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Setupmenu_E
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44 Mechanical setup of the rudder servo

In the following of this setup step you will be asked to connect the rudder servo to
MICROBEAST PLUS. When doing so plug the servo connector into CH4 output at the
device. Watch out for correct polarity, the black or brown minus wire must be the clostest
to the bottom of the device.

Figure 95

Then attach a servo horn to the rudder servo in such a way that the tail linkage rod
forms a 90 degree angle to the servo horn (or as close as possible) and adjust the linkage
rod as described in the manual for your helicopter. For most helicopters the tail pitch
slider should be centred and the tail rotor blades will then have some positive pitch to
compensate for the torque of the main rotor.

Figure 96
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Mechanical setup of the rudder servo

This mechanical adjustment especially is important when using the tail gyro in Normal-
Rate mode. If the adjustment was not done properly the helicopter will constantly
drift to one side or the other on the rudder axis. When using the tail gyro only in
HeadingLock mode this adjustment is not so critical. Here the gyro will actively con-
trol the rudder so the helicopter does exactly follow the commands of the rudder stick.
Anyhow, for optimum performance of the gyro a good mechanical adjustment is essentially!
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45 Adjustment on the device

Using the EasySetup adjustment on the device this setup is separated in two Menu Points.
At Menu Point E we set the rudder limits, at Menu Point F we teach the control direction.
At first connect the rudder servo to [CH4] port of MICROBEAST PLUS as described
above now.

45.1 SETUP MENU E - Rudder limits

To adjust the servo limits move the rudder stick in one direction until the servo reaches the
maximum end point without any binding or stall. Release the rudder stick when correct
position is reached. If you moved the servo too far you can steer the stick to the opposite
direction and move the pitch slider a short way back. Also you can tap the stick briefly
to only make minor adjustments. Once the correct endpoint has been found, don‘t move
the rudder stick anymore and wait a second for the Status-LED to flash. This will indicate
that the new position was stored. (If necessary you can change position as often as you
want, but always wait until the Status-LED flashes when finished and proceeding to the
next step!)

Now adjust the opposite direction. For this again use the rudder stick and hold it to move
the servo/tail pitch slider into the other direction. Proceed as described to set the maximum
endpoint and again wait until the position has been indicated with the flashing Status LED.

When both positions have been set skip to the next Menu Point F by pushing the button
on the device briefly.

45.2 SETUP MENU F - Rudder control direction

1. Move the rudder stick and check the rudder direction on the helicopter. If the stick
is moving the servo into the wrong direction use the servo reverse function
of your transmitter and reverse the rudder channel to set stick control direction correctly.

2. Now set the rudder direction of the MICROBEAST PLUS gyro: When you move the
rudder stick to the right, the Status LED must light up or flash in blue color. When you
move the rudder stick to the left, the Status LED must light up or flash in red color.
When the display is inverted (red = right and blue = left) reverse the display
(internal control direction) by tapping the aileron(!) stick once.
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Adjustment on the device

3. Optional: When you move the rudder stick to full deflection, the Status LED should
light solid, not just flash. If this is not the case, increase the servo throw/endpoint
of the rudder channel in the transmitter just as far so that the Status LED
changes from flashing to solid when the rudder stick reaches the end position.
(Note: Do not increase the endpoint too much in the transmitter. We need an exact match
of full stick position and stick end position. So the Status LED should just change from
flashing to solid when raching the end position.)

Always set servo direction in the transmitter first, then check the display on the
MICROBEAST PLUS or in the software and change the internal control direction if it
does not match the real direction. Do not change the internal direction in order
to change the servo direction! This is only used for telling the gyro in which
direction it must move the servo. Be very conscientious when doing this setup
step, as wrong gyro direction will cause loss of control during takeoff and you probably
crash the helicopter!

In addition you can check the gyro direction by turning the helicopter by
hand around its vertical axis. When turning the heli the gyro must move the servo
so that the rotor will produce a counter action agains the turn direction. So later in
flight the gyro will stop the helicopter from unwanted movement. Here the LED will
light up in blue color when you turn the helicopter to the right and light up in red
when you turn it to the left. So you can get a little reminder when you do not know
which is the correct stick direction to setup, when you need to do the setup later on the
field!
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46 Setup with StudioXm

1. When you move the rudder stick to full deflection, the Status LED on the MI-
CROBEAST PLUS should light solid and the label right or left should change the color
accordingly. If the stick is not moving far enough, you will see the message ”Increase!”
In this case increase the servo throw/endpoint of the rudder channel in the
transmitter just as far so that the Status LED changes from flashing to solid
when the rudder stick reaches the end position and the label will disappear in the
software. Repeat this for the other direction. Note: Do not increase the endpoint too much
in the transmitter. We need an exact match of full stick position and stick end position.
So the Status LED should just change from flashing to solid when raching the end position.

Stick moved into one direction, deflection not enough

Stick moved into one direction, maximum position reached

2. Now connect the rudder servo to [CH4] port of MICROBEAST PLUS as described
above and check the rudder direction on the helicopter. If the stick is moving the servo
into the wrong direction use the servo reverse function of your transmitter and
reverse the rudder channel to set stick control direction correctly. Now when the servo is
moving correctly set the rudder direction of the MICROBEAST PLUS gyro: When you
move the rudder stick/servo to the right, the Status LED must light up or flash in blue
color. When you move the rudder stick to the left, the Status LED must light up or flash
in red color. When the display is inverted (red = right and blue = left), reverse
the display (internal control direction) by choosing either normal or inverted
in the software.

Stick moved left, but label shows right

Stick moved left, label shows left

3. Finally adjust the servo limit by changing the values in the two adjustment boxes for
each direction. To do so, carefully use the rudder stick to move the servo to the endpoint
(watch out to not jam the servo) and increase/decrease the endpoint as necessary.
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Setup with StudioXm

Always set servo direction in the transmitter first, then check the display on the
MICROBEAST PLUS or in the app and change the internal control direction if it does
not match the real direction. Do not change the internal direction in order to
change the servo direction! This is only used for telling the gyro in which
direction it must move the servo. Be very conscientious when doing this setup
step, as wrong gyro direction will cause loss of control during takeoff and you probably
crash the helicopter!

In addition you can check the gyro direction by turning the helicopter by
hand around its vertical axis. When turning the heli the gyro must move the servo
so that the rotor will produce a counter action agains the turn direction. So later in
flight the gyro will stop the helicopter from unwanted movement.
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47 Extra info: Why setting stick
endpoints?

This ensures that control range of the radio system matches the internal range of MI-
CROBEAST PLUS. Later when setting the control style you can adjust how fast your
helicopter should turn around the vertical axis. To get reproducable results you have to
match your radio to the system!
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48 Extra info: How the gyro works!

The gyro always tries to steer in the opposite direction of the rotation that is applied to
the helicopter. If you move the helicopter by hand around its vertical axis, the gyro must
actuate a rudder servo movement to compensate this rotation. If for example you move the
nose of the helicopter to the left (tail moving to the right), the gyro has to steer right the
same way as you would steer right with the rudder stick, so that the tail is pushed back to
the left.}}
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Extra info: How the gyro works!

Figure 97 When moving the tail to the right by hand (nose of the heli to the left),
the gyro will steer to the right, so the tail is pushed back to the left.
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SETUP MENU F - Rudder control direction

Figure 98 When moving the tail to the right by hand (nose of the heli to the left),
the gyro steers to the left and so the tail will move even further!

Please note: This only shows an example for the ALIGN T-Rex 500 helicopter. Actually
the tail pitch slider may move to a different position on your helicopter. This mainly
depends on how the tail blade grips are controlled and how the tail mechanics is constructed
in general. Check the manual of your helicopter to find out which directions the rudder
must move on your helicopter.
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49 SETUP MENU G - Collective and
cyclic pitch mixing (CCPM)

This page is a translated version1 of the page Manuals:MBPlusFblV52:Setupmenu G2 and
the translation is 100% complete.

At SETUP MENU point G you have to choose the electronic mixing type for the swashplate
servos or select “no mixing“ for switching off the mixing in case your helicopter has a
mechanical swashplate mixer. For the electronic mixer you can choose one of the presets for
90°, 120° and 135°/140° swashplates that are suitable for most helicopters on the market.
Also you can set nearly any other kind of swash mixing and swash geometry with the
StudioX app if required. When you're using a multiblade rotorhead that requires to adjust
the swash phasing electronically this can be done with the StudioX app as well.Which kind
of CCPM your helicopter uses can be read in the manual for your helicopter.

Figure 99

Never set any kind of swash mixing in your transmitter even when electronic mixing
is required! Deactivate the swashplate mixing in your transmitter or set it to mechanical
mixing (which is often called “normal“, “H1“ or ”1 servo“ mixing), so that each stick
function only moves one receiver output channel. The swashplate mixing is all done by
MICROBEAST PLUS!

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3ASetupmenu+G&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Setupmenu_G
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SETUP MENU G - Collective and cyclic pitch mixing (CCPM)
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50 Adjustment on the device

The color and state of the Status-LED shows the currently selected mixing type. To select
the desired type tap the rudder stick repeatedly in one direction until the Status-LED
lights in the correct color:

Status-LED Swashplate mixer
purple mechanical
red flashing 90° (3 or 4 servos)
red 120°
blue flashing 140°
blue 135°/140°(1:1)

The Status LED is off in case one of the mixer parameters has been changed manually
from the StudioX app. You can switch back to one of the presets anyway by moving the
rudder stick but note that this will delete your custom setting!
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51 Setup with StudioXm

Choose the swashplate mixing/swash type of your helicopter by clicking the corresponding
button in the app. With the buttons + and - you can adjust the Virtual swash rota-
tion/swashplate phasing if necessary (i.e. when using a scale helicopter with multiblade
rotorhead). To set a different type of swash mixing click Advanced view. Then a screen
with advanced setup options will open.

x250px1

51.1 Virtual swash rotation

To change swash phasing for multiblade helicopters adjust the Virtual swash rotation (the
phasing is set independent from the actual swash mixing type, so make sure the correct
swash type was chosen before!). You can turn the swashplate internally by +- 179 degrees.
To find out the exact value that is necessary for your helicopter align one rotorblade in
parallel to the tail boom/longitudinal axis of the helicopter. Now when you move the
elevator the rotorblade mustn't move at all. If it does, increase/decrease the phasing just
until the blade is standing still. It must only react to roll or collective inputs similar as this
would be the case with a two bladed rotorhead! The direction (sign) of phasing determines
the control direction. If you have tuned the phasing into the wrong direction your control
will be inverted, i.e. elevator will move the blades into the wrong direction when aligned
90 degrees to the boom.

51.2 Custom swash mixing

To create an individual swash geometry in case the given presets do not fit to your
helicopter's swash type choose Customize. In example what you may do here is, when
having a mechanical mixed helicopter, you can change the servo throw ratio of the aileron
and elevator servo (outputs CH1 and CH2) in case these are not making similar cyclic
pitch deflection (Note: You mustn't change the servo throw in the transmitter as with the
transmitter you do not directly control the servos!)

1 https://wiki.beastx.com/./index.php?title=Special:Upload&wpDestFile=SetupGm.png
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Setup with StudioXm

By default the values you see here are preset by the type you've chosen in the overview
before. Change them as necessary.
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52 Additional info: What swash mixing
is required for my helicopter?

Today most helicopters use a 120° swashplate, i.e. all ALIGN T-Rex helicopters as well as
SAB Goblin, Mikado Logo, MSH Protos and many more.

Mechanical mixing was very common on Thunder Tiger Raptor helicopters and Vario scale
or trainer machines but is getting rare today.

The type 135°/140° (1:1) is the most common type of ”140° degrees” swashplates. Often it is
also considered as 135° swashplate! There is no uniform designation for this type of swash
mixing. The main idea with this type of swashplate is to have an equal servo ratio on the
elevator axis, which will remove the collective interaction due to unequal servo movement
and in consequence will give a extremely precise control of the heli. If this is the case on
your helicopter (elevator and aileron servos are moving the same distance when steering
elevator) then choose this type, no matter whether it‘s called 135° or 140° swashplate. You
can find this type of swashplate for example on Shape, JR and Hirobo helicopters.
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53 SETUP MENU H - Servo directions

This page is a translated version1 of the page Manuals:MBPlusFblV52:Setupmenu H2 and
the translation is 100% complete.

At SETUP MENU point H move the collective pitch on the transmitter and adjust the
servo directions so that all servos are moving the swashplate up and down together (the
other functions are disabled here, as they are not of interest at this setup step!). After
adjusting servo directions make sure that the pitch direction is correct! You can either do
this by setting the servo directions correctly right from the beginning or by changing the
direction of the pitch channel in the transmitter later.

Please note: Usually you can not reverse the servos with the servo reverse function of
your transmitter! The transmitter only controls the functions of MICROBEAST PLUS,
not the servos! Reversing a channel in the transmitter will only reverse the control
function in total. There is one exception: with mechanical mixing (mCCPM) each
servo is controling one function, so actually here you can reverse the servos be reversing
the sticks/functions in the transmitter, too. Because of this, the servo reversing in
MICROBEAST PLUS is not necessary and not provided when using the mCCPM swash
type! SETUP MENU point H will be skipped in this case.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3ASetupmenu+H&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Setupmenu_H
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54 Adjustment on the device

By tapping the rudder stick you can select one servo after another. Every color of the
Status-LED is corresponding to a specific servo channel that is indicating its selection by a
short up and down move. (You can switch back and forth between the servos as often as you
need.) When you tap the aileron stick once, the selected servo will reverse its direction.

Status-LED Servo reverse
purple CH1 – elevator servo
red CH2 – aileron(1) servo
blue CH3 – aileron(2)
red/blue CH7 – elevator servo(2) (90° eCCPM only)
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55 Setup with StudioXm

When the adjustment screen appears, set servo direction for each servo as necessary and
make sure the pitch is moving correctly as described above.

x250px1

1 https://wiki.beastx.com/./index.php?title=Special:Upload&wpDestFile=SetupIm.png
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56 SETUP MENU I - Cyclic directions

This page is a translated version1 of the page Manuals:MBPlusFblV52:Setupmenu I2 and
the translation is 100% complete.

At SETUP MENU point I we teach the the control directions to the system, so that it
moves the swashplate in the correct direction when trying to control the helicopter.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3ASetupmenu+I&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Setupmenu_I
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57 Adjustment on the device

1. Move the stick(s) for aileron and elevator on the radio and check whether the
swashplate ismoved correctly on the helicopter.
(Note for beginners: the swashplate must follow the stick movement, so pushing elevator
forward will tilt the swashplate forwards, adding aileron to the right will move the swash
to the right and so on.)

If the stick is moving the swashplate into the wrong direction use the reverse
function of your transmitter and reverse the aileron and/or elevator channel in the
transmitter to set stick control direction correctly.

2. Now set the internal control direction for the MICROBEAST PLUS gyro: When you
push elevator forwards, the Status LED must light up or flash in blue color. When you
pull elevator backwards, the Status LED must light up or flash in red color. When you
move aileron to the right, the Status LED must light up or flash in blue color. When
you move aileron to the left, the Status LED must light up or flash in red color. When
the display is inverted (red = right or forwards and blue = left or backwards)
reverse the display (internal control direction) by tapping the rudder stick.
There are four possible options, only one is correct! In short: aileron right + elevator
forwards the Status LED must be blue, aileron left + elevator backwards the
Status LED must be red. When the LED is purple or shines in the contrary color,
you've not set the correct option.

3. Optional: When you move stick(s) to full deflection, the Status LED should light
solid, not just flash. If this is not the case, increase the servo throw/endpoint of the
aileron and elevator channel in the transmitter just as far so that the Status
LED changes from flashing to solid when the stick(s) reach the end positions
. (Note: Do not increase the endpoints too much in the transmitter. We need an exact
match of full stick position and stick end position. So the Status LED should just change
from flashing to solid when reaching the end positions.)

Always set servo direction in the transmitter first, then check the display on the
MICROBEAST PLUS and change the internal control direction if it does not match
the real direction. Do not change the internal direction in order to change the
servo direction! This is only used for telling the gyro in which direction it
must move the swashplate. Be very conscientious when doing this setup step, as
wrong gyro direction will cause loss of control during takeoff and you probably crash
the helicopter!
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Adjustment on the device

In addition you can check the gyro direction by turning the helicopter by
hand around its horizontal and longitudinal axis. When turning the heli the gyro
must move the swashplate so that the rotor will produce a counter action agains the turn
direction. So later in flight the gyro will stop the helicopter from unwanted movement.
Here the LED will always light up in blue color when you turn the helicopter to the
right or forwards and light up in red when you turn it to the left or backwards.
This is to give you a little reminder when you need to do the setup later on the field
and you can't rememeber what color stands for what direction!
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58 Setup with StudioXm

x250px1

1. When you see the adjustment screen for the cyclic directions move the stick(s)
for aileron and elevator on the radio and check whether the swashplate is moved
correctly on the helicopter.

(Note for beginners: the swashplate must follow the stick movement, so pushing elevator
forward will tilt the swashplate forwards, adding aileron to the right will move the swash
to the right and so on.)

If the stick is moving the swashplate into the wrong direction use the reverse
function of your transmitter and reverse the aileron and/or elevator channel in the
transmitter to set stick control direction correctly.

2. Now adjust the internal control direction of the MICROBEAST PLUS gyro: When
you push elevator forwards, the Status LED must light up or flash in blue color and you
should see the label forwards getting blue as well. When you pull elevator backwards
, the Status LED must light up or flash in red color and you should see the label
backwards getting red as well. When you move aileron to the right, the Status LED
must light up or flash in blue color. When you move aileron to the left, the Status LED
must light up or flash in red color. When the display is inverted (red = right or
forwards and blue = left or backwards) reverse the display (internal control
direction) by choosing one of the four buttons below the direction label.

3. When the stick is not moving far enough, you will see the message ”Increase!” In this
case increase the servo throw/endpoint of the aileron or elevator channel in the
transmitter just as far so that the Status LED changes from flashing to solid
when the stick reaches the end position and the label in the software changes
to ”OK”. (Note: Do not increase the endpoints too much in the transmitter. We need an
exact match of full stick position and internal end position. So the Status LED should just
change from flashing to solid when reaching the end position.)

Always set servo direction in the transmitter first, then check the display on the
MICROBEAST PLUS or in the software and change the internal control direction if

1 https://wiki.beastx.com/./index.php?title=Special:Upload&wpDestFile=SetupMm.PNG
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Setup with StudioXm

it does not match the real direction. Do not change the internal direction in
order to change the servo direction! This is only used for telling the gyro in
which direction it must move the swashplate. Be very conscientious when doing
this setup step as wrong gyro direction will cause loss of control during takeoff and you
probably crash the helicopter!

In addition you can check the gyro direction by turning the helicopter by
hand around its horizontal and longitudinal axis. When turning the heli the gyro
must move the swashplate so that the rotor will produce a counter action agains the turn
direction. So later in flight the gyro will stop the helicopter from unwanted movement.
Here the LED will always light up in blue color when you turn the helicopter to the
right or forwards and light up in red when you turn it to the left or backwards.
This is to give you a little reminder when you need to do the setup later on the field
and you can't rememeber what color stands for what direction!
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59 Extra info: Why setting stick
endpoints?

This ensures that control range of the radio system matches the internal range of MI-
CROBEAST PLUS. Later when setting the control style you can adjust how fast your
helicopter will roll and tilt. To get reproducable results you have to match your radio to
the system!
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60 Extra info: How the gyro works!

The gyro always tries to steer in the opposite direction of the rotation that is applied to
the helicopter.When tilting the helicopter forwards the swashplate has to move backwards,
when tilting the helicopter to the rear, the swashplate has to compensate forward. Same
thing applies to the roll axis: when you roll the helicopter to the left the swashplate has to
steer right and vice versa. Basically the swashplate has to remain horizontal all the time
while banking the helicopter.

Figure 101
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Extra info: How the gyro works!

Figure 102
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61 SETUP MENU J - Servo trim

This page is a translated version1 of the page Manuals:MBPlusFblV52:Setupmenu J2 and
the translation is 100% complete.

At SETUP MENU point J we trim the servo center positions so that each servo horn
forms an exact 90 degrees angle with the adjustment linkage. This is necessary as usually
you will not be able to attach the servo horns in exact center position to the servo. After
all servos have been trimmed do not proceed to the next menu point yet. After
trimming adjust the linkage rods according to your helicopter's manual, so the rotorhead
system is set up neutral and allows to have equal movements in all directions. For this the
swashplate should be at the midpoint and perpendicular to the main shaft and the rotor
blades should have 0 degrees of pitch. Always work this out from bottom (servos) to top
(blade grips).

In case your helicopter has a non-DFC rotor head with adjustable swashplate driver also
don‘t forget to level and phase the swashplate driver in the correct way. At 0 degrees of
pitch the swash driver arms must be horizontal and the linkage balls of the blade grips
must be perpendicular to the spindle shaft.

Figure 103
Figure 104

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3ASetupmenu+J&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Setupmenu_J
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62 Adjustment on the device

62.1 Separate servo trim

Initially the trimming is 0 for all servos. In this case the Status LED will be off when
entering Setup Menu Point J. At first, attach the servo horns to the servos in this position.
So you will make sure to get roughly equal throws to both directions. Mount the servo
horns so that they form a 90 degrees angle to the linkage rod as close as possible. Then in
the next step you can fine trim every single servo‘s center position, as usually mounting
the servo horns at exact 90 degrees will not work out perfectly, depending on the servo
gear trains and the servo horns.

By tapping the rudder stick you can select one servo after another. Every color of the
Status-LED is corresponding to a specific servo channel that is indicating its selection by a
short up and down move. Use the aileron stick to change the servo trimming/adjust
the center position. You can switch back and forth between the servos with rudder as
often as you need.

Status-LED Servo trim
off all zero
purple CH1 – elevator servo
red CH2 – aileron(1) servo
blue CH3 – aileron(2) / pitch servo (mCCPM)
red/blue CH7 – elevator servo(2) (90° eCCPM only)

62.2 Trimming the swashplate

If necessary, you can also trim the swashplate position at once. For this push and hold the
button for at least 2 seconds when at Setup Menu Point H, then release. Now you can trim
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Adjustment on the device

the swashplate into each direction by tapping or holding aileron or elevator. The collective
pitch can be trimmed up and down with the rudder stick.

62.3 Deleting the trimming

To reset the trimming and set all positions back to zero, push and hold the button for
10 seconds or more. When the yellow menu LEDs start to cycle in a loop, release the button.
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63 Setup with StudioXm

When the servo trim screen appears, for your reference the servos will briefly move up and
down once one after another in the given order CH1 to CH3 (CH7) so you can identify
them easily. Trim each servo using the + and - buttons so that the servo horn forms an
exact 90 degrees angle with the linkage rod. Then make the mechanical adjustment for the
linkages as described above if necessary.

x250px1

1 https://wiki.beastx.com/./index.php?title=Special:Upload&wpDestFile=SetupHm.png
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64 SETUP MENU K - Cyclic throw

This page is a translated version1 of the page Manuals:MBPlusFblV52:Setupmenu K2 and
the translation is 100% complete.

At SETUP MENU point K we adjust the internal servo throw so that MICROBEAST
Plus has a reference on how far it must move the servos when controlling the helicopter.
To set the throw, you align one rotorblade on the longitudinal axis (in parallel to the tail
boom) and measure the cyclic pitch with a digital pitch gauge on this rotorblade. (You
can do this from the front or from the rear!)

Figure 105
Figure 106

Initially you should see 0 degrees of pitch now (in case you did the setup at SETUP
MENU point J properly!). Then you switch to the adjustment position. The system will
give some amount of pitch which you measure again. This time you should see 6.0 de-
grees (+ or - is not of importance). If not, increase or decrease the swash throw accordingly.

The color of the Status LED gives some indication whether you rotorhead geometry is well
suited for flybarless usage or not. Ideally the Status LED on the device should be blue
when in 6.0 degress position. If it isn't, this means your servo movements cause very much
pitch deflection on the rotorhead. This can be bad for the performance as the system may
tend to oversteer and overreact very easily. If you have problem with finding correct gain
settings or overcompensation later in flight, the cause may be found here. To solve this
you can change geometry by moving the linkage balls on the servo horns closer to the servo

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3ASetupmenu+K&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Setupmenu_K

143

https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%3AMBPlusFblV52%3ASetupmenu+K&action=page&filter=&language=en
https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%3AMBPlusFblV52%3ASetupmenu+K&action=page&filter=&language=en
https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Setupmenu_K


SETUP MENU K - Cyclic throw

center.

Status-LED Cyclic throw
purple not good
red OK
blue perfect!
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65 Adjustment on the device

Initially the Status LED will be off, the swashplate will be leveled and rotorblades will
have 0 degrees of pitch. Attach your pitch gauge to the rotorblade or blade grip, calibrate
it to 0 degrees and then tap the rudder stick once. This will move the rotorblades
into measuring position. Now check the pitch gauge. We want to see exactly +-6.0
degrees. By aileron input you can increase/decrease the amount of pitch (left =
decrease, right = increase) until you have reached +-6.0 degrees (the sign/direction of
pitch is not of importance). You can switch back and forth between measuring and zero
position as often as you like. When done tap the button to proceed to the next menu point.
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66 Setup with StudioXm

Initially the swashplate will be leveled and rotorblades will have 0 degrees of pitch when
the cyclic throw adjustment screen opens. Attach your pitch gauge at the rotorblade or
blade grip, calibrate it to 0.0 degrees and then click the Measure button. This will move
the rotorblade into measuring position. Now check the pitch gauge, we want to see exactly
+-6.0 degrees. Increase/decrease the throw value with the + and - buttons or the dial
until the pitch is adjusted correctly. You can switch back and forth between measure and
zero position as often as you like.
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67 Measuring pitch without pitch gauge

If your helicopter is too small for attaching a digital pitch gauge or simply in case you
haven't got one, you can use a little trick to measure the pitch anyway. You can calculate
the angle from the distance the rotor blades move from zero position. Actually this is not
as accurate as measuring the pitch with a digital pitch gauge but it's better than nothing.
All you need for this is a ruler and and a good eye. First you need to know the length of
the rotorblades from the bolt hole to the outer edge. Usually this matches the specified
rotor blade length of the manufacturer. Then you align the rotorhead with the longitudinal
axis of the helicopter and fold both rotorblades to one side (as this will put heavy load
on the servos it is not recommended use this method on large helicopters with heavy
blades!). Now hold your ruler to the blades and mark the zero position (or measure the
distance from ground to the rotor blades). Then when you switch to adjustment position,
the rotorblades will move up or down a few centimetres. The distance travelled can be
transfered into degrees of blade pitch using the mathematical formula of sinus. Or the
other way round you can calculate how far you rotorblades must move in order to get 6.0
degrees of blade pitch.

Enter blade length in millimeters

<input type=”number” id=”mw-bllength” value=”0” min=”0” max=”1000”
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68 SETUP MENU L - Collective pitch

This page is a translated version1 of the page Manuals:MBPlusFblV52:Setupmenu L2 and
the translation is 100% complete.

At SETUP MENU point L you set the maximum negative and positive collective pitch
for your helicopter. Additionaly you have to make sure that MICROBEAST PLUS is
detecting the direction of movement correctly. This especially is important when using the
rescue bailout function but has also effect on the normal flying!

Don't modify the pitch curves in your transmitter when doing the collective
adjustments! Let everything at default (i.e. -100 0 +100), so the stick is
moving the pitch channel over the full range.

When finished, adjust your pitch curves as you like and as you are used to. But for now,
we need to set the working range which is necessary to gain optimum performance. Here
it is important to define the mechanical possible range of your helicopter, not to define
your flying style. For example when using a 3D trainer helicopter frame this usually will
have a symmetric pitch range, i.e. reaching from +12 to -12 degrees. Now when you
are a beginner or scale pilot you would not need that high amount of pitch (especially
not in the negative section). Anyhow, it is not recommended to set the pitch range of
MICROBEAST PLUS asymmetrical to -4 to +12 degrees for example, as this would
not represent the helicopters capability. Better is to set the endpoints to -12 and +12
degrees and later use the pitch curves in your transmitter to adjust the lower end to
your preferred flying style. Have a look in your helicopter's manual to find out what is
the optimum pitch range.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3ASetupmenu+L&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Setupmenu_L

151

https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%3AMBPlusFblV52%3ASetupmenu+L&action=page&filter=&language=en
https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%3AMBPlusFblV52%3ASetupmenu+L&action=page&filter=&language=en
https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Setupmenu_L




69 Adjustment on the device

1. Move the thrust stick up and down and check whether the pitch is changing
direction correctly. If not already done at SETUP MENU point H, use the reverse
function for the pitch channel in the transmitter to reverse direction of pitch
movement in case it is wrong.

2. Afterwards check the Status LED color: on positive pitch it must be blue, on
negative pitch it must light in red color. In case the display is inverted (red =
positive and blue = negative), tap therudder stick once toreverse the internal pitch
direction of MICROBEAST PLUS.

3. When you move thrust stick to full deflection the Status LED should light solid,
not just flash. If this is not the case increase the servo throw/endpoint of the thrust
channel in the transmitter for each direction just as far so that the Status LED
changes from flashing to solid when the stick reaches the end positions. (Note:
Do not increase the endpoints too much in the transmitter. We need an exact match of full
stick position and stick end position. So the Status LED should just change from flashing
to solid when reaching the end position.)

4. Finally adjust the maximum collective pitch when the thrust stick is at full deflection.
Increase or decrease the maximum amount of collective pitch with aileron (left
= decrease, right = increase). Then move the thrust to full negative and again adjust the
pitch using the rudder.

Always set the servo direction in the transmitter first, then check the display on the
MICROBEAST PLUS and change the internal control direction if it does not match
the real direction. Do not change the internal direction in order to change the
servo direction! This is only used for telling the system in which direction
is up and down. Be very conscientious when doing this setup step as wrong direction
will cause loss of control during rescue bailout and poor performance in general!
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70 Setup with StudioXm

x250px1

1. When you see the adjustment screen for the collective pitch move the thrust stick
up and down and check whether the pitch is changing direction correctly. If not
already done at SETUP MENU point I, use the reverse function for the pitch chan-
nel in the transmitter to reverse direction of pitch movement in case it is wrong.

2. Afterwards check the Status LED color and display in the app: on positive pitch the
Status LED must be blue, on negative pitch it must light in red color. In case the
display is inverted (red = positive and blue = negative), reverse the internal
pitch direction of MICROBEAST PLUS by changing the direction in the app.

3. If the stick is not moving far enough, you will see the message ”Increase!”. In this case
increase the servo throw/endpoint of the thrust channel in the transmitter for
each direction just as far so that the Status LED changes from flashing to solid
and the label changes to ”OK” in the software when the stick reaches the end
positions. (Note: Do not increase the endpoints too much in the transmitter. We need an
exact match of full stick position and stick end position. So the Status LED should just
change from flashing to solid when reaching the end position.)

4. Finally adjust the maximum collective pitch when the thrust stick is at full deflection
for each direction using the + and - buttons in the app.

Always set the servo direction in the transmitter first, then check the display on the
MICROBEAST PLUS and change the internal control direction if it does not match
the real direction. Do not change the internal direction in order to change the
servo direction! This is only used for telling the system in which direction
is up and down. Be very conscientious when doing this setup step as wrong direction
will cause loss of control during rescue bailout and poor performance in general!

1 https://wiki.beastx.com/./index.php?title=Special:Upload&wpDestFile=SetupK.PNG
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71 What pitch is useful for my
helicopter?

In general you can say ”the smaller the helicopter, the more pitch you have to set”. But it
also depends on how much motor power you helicopter has, the type of rotorblades you use
and finally in what you expect to do with the helicopter. So beginner or scale pilots will
not need as much pitch as a 3D aerobatics pilot or high speed flyer. Anyhow, as already
mentioned above set the pitch range in MICROBEAST PLUS so that it roughly fits to
your helicopter mechanics and its capabilities.

Heli size (electric) Maximum pitch
250 13.0 - 13.5 degrees
450 13.0 - 13.5 degrees
500 13.0 degrees
550 12.5 degrees
600 12.0 - 12.5 degrees
700 11.5 - 12.0 degrees
800 11.5 degrees

Heli size (nitro) Maximum pitch
.37 - .40 12.0 degrees
.50 - .55 11.5 - 12.0 degrees
.90 - .105 11.5 - 12.0 degrees
Gasser 10.5 - 11.0 degrees
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72 Measuring pitch without pitch gauge

If your helicopter is too small for attaching a digital pitch gauge or simply in case you
haven't got one you can use a little trick to measure the pitch anyway. You can calculate
the angle from the distance the rotor blades move from zero position. Actually this is not
as accurate as measuring the pitch with a digital pitch gauge, but it's better than nothing.
All you need for this is a ruler and and a good eye. First you need to know the length of
the rotorblades from the bolt hole to the outer edge. Usually this matches the specified
rotor blade length of the manufacturer. Then you align the rotorhead with the longitudinal
axis of the helicopter and fold both rotorblades to one side (as this will put heavy load on
the servos it is not recommended use this method on large helicopters with heavy blades!).
Now hold your ruler to the blades and mark the zero position. Then when you add positive
or negative pitch you can measure the distance between the outer edge of one blade to the
other. This distance can be transfered into degrees of blade pitch using the mathematical
formula of sinus. Or the other way round you can calculate how far you rotorblades must
move away from each other in order to get a specific blade pitch.

Enter blade length in millimeters

<input type=”number” id=”mw-bllength-pitch” value=”0” min=”0” max=”1000”

Enter blade pitch in degrees

<input type=”number” id=”mw-degrees-pitch” value=”11” min=”0” max=”90”
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73 SETUP MENU M - Servo limit

This page is a translated version1 of the page Manuals:MBPlusFblV52:Setupmenu M2 and
the translation is 100% complete.

At SETUP MENU point M we can limit the servo movement so that the servos will not
come out of the possible range of action and cause jamming of the linkages or swashplate.
But ideally we want to limit as less as possible, so that the system can control the helicopter
without any restrictions!

For the ease of use, the limiting is only one value to adjust but which will affect all servos
and all possible positions at once, especially when steering into the corners. So when
adjusting the limit, you move pitch, aileron and elevator all at once and into all possible
positions and check if there is some point where the servos get jammed. Adjust the limit
so that there is just no binding at any point.

The color of the Status LED gives some indication whether you rotorhead geometry is well
suited for flybarless usage or not. Ideally the Status LED on the device should be blue after
you've adjusted the limit properly. If it isn't, this means your servos do not make very
large deflections and probably you do not have very much cyclic pitch left in the extreme
positions. This can for example cause pitching up when flying with high speed and lots
of collective input, inprecise flying in general or it can cause you heli not to have equal
rotations rates, accelerate slowly or not being able to reach high rotation rates at all.

Status-LED Servo limit
purple not good
red OK
blue perfect!

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3ASetupmenu+M&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Setupmenu_M
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SETUP MENU M - Servo limit

• Always try to give the system as much servo throw as possible and limit as less as
possible. Do not use the limit to adjust the pitch or rates or similar, this is not what
it is it used for!

• When changing the collective pitch later this may affect the cyclic limit, so don't
forget to check and readjust the limit when you do any changes to the collective.
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74 Adjustment on the device

At SETUP MENU point M carefully move pitch, aileron and elevator all at once and
into all possible positions and check if there is some point where the servos get jammed.
By rudder stick input you can increase/decrease the amount of maximum servo
throw/servo limit (left = decrease throw, right = increase throw). Make sure the throw
is as high as possible.
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75 Setup with StudioXm

Carefully move pitch, aileron and elevator all at once and into all possible positions and
check if there is some point where the servos get jammed. Increase/decrease the amount
of maximum servo throw/servo limit by using the + and - buttons and the dial. Make
sure the value is as high as possible.

x250px1

1 https://wiki.beastx.com/./index.php?title=Special:Upload&wpDestFile=SetupLm.PNG
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76 Headspeed Governor

This page is a translated version1 of the page Manuals:MBPlusFblV52:Governor2 and the
translation is 100% complete.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3AGovernor&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Governor
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77 What's a Headspeed Governor?

MICROBEAST PLUS comes with an internal headspeed governor function. What this
does is controlling the throttle automatically, so that the rotor headspeed of the helicopter
stays consistent in flight. I.e. when you add pitch and load the rotor disk, the system will
add more throttle in order to prevent from sagging headspeed, when you descend quickly
the system on the other hand will have to lower the throttle to prevent from overspeeding.
Usually this is what you try to do when using the throttle curves of your transmitter, but
this is very inprecise and will not give reproducible results. It's much more convenient to
just tell the system what rotor headspeed you want and this will maintain the given head
speed for the whole flight, even when batteries go empty or the motor starts to run lean.
The governor function can be used with electric heli which doesn't have a governor or ”heli
mode” built in the speed controler or when the governor function of the speed controller
doesn't maintain the headspeed very well. For helis with combustion engine you don't
need to buy a separate governor device anymore, with MICROBEAST PLUS you already
have it on your heli.

Please note that the Governor function is not applicable when a Standard
receiver is used!
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78 Hardware installation

Thus the RPM Governor of MICROBEAST PLUS can be used, the system must be able
to detect the motor speed. This is done with the help of a rpm sensor that must be
attached to the sensor input of MICROBEAST PLUS. For models with nitro/gas engines
usually sensors are used that determine the speed signal magnetically or optically. These
sensors are mounted next to the crankshaft or clutch bell and register the number of engine
revolutions here. For electric motors the motor speed can be determined electronically.
For this purpose a phase sensor (e.g. BXA76013) is connected to one or two of the motor
phases. Some electric speed controllers also offer a direct signal output for the rpm signal,
so that no additional sensor is required.

To see how the sensor is mounted in detail please refer to the instruction manual from the
sensor or from the helicopter. The wire with the rpm signal is connected to sensor input pin
at the sideport of MICROBEAST PLUS by using the optional adapter cable BXA76401.
This sideboard also powers the sensor with the supply voltage, if necessary. Note that the
height of the supply voltage corresponds to your receiver power supply voltage!

Here are some installation and connection examples. As described virtually all kinds of rpm
sensors may be used. Unfortunately it is impossible to try and enumerate all types. If in
doubt about whether a particular sensor can be used in conjunction with MICROBEAST
PLUS ask your dealer to find out.

78.1 Electric drive system with external phase sensor

Connect the motor wires of the phase sensor with any two phases of the electric motor. It is
recommended to solder those wires to the plugs of the speed controller. So for maintenance
purposes it is easier to remove the motor from the model later. In some cases the use of
only one phase wire is sufficient. Usually this is the case when the speed controller powers
the system with a BEC thus there is no galvanic isolation between motor and receiver
circuit. However, we recommend using both wires in any case! This ensures that the sensor
provides an interference-free signal as possible.

The electronic speed controller is plugged into the [CH5] output.
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Hardware installation

Figure 107

78.2 Electric drive system with rpm signal output from the
speed controller

When a speed controller is used that provides a rpm signal output you can alternatively
use the [RPM] sensor input on the front connection board of MICROBEAST PLUS (lowest
pin of the tripple signal input). (RPM sensors can‘t be connected here as this pin header
does not provide any power supply!) The speed controller‘s signal input wire is plugged
into the output [CH5] as usual.

Figure 108
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Combustion drive system (nitro/gas)

78.3 Combustion drive system (nitro/gas)

Particularly when using sensors for combustion engines check for correct polarity of the
sensor power supply on the adapter cable BXA76401. Here commonly sensors are used
that are designed for governor systems from other manufacturers and therefore have a
special pin assignment. In this case the colors of the connecting cables may not follow the
norm (The wire colors of the ALIGN governor sensor HE50H22 are swapped for example.
Here red denotes the negative and black the positive pole!).

Figure 109
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79 Activating the governor function

This page is a translated version1 of the page Manuals:MBPlusFblV52:Setupmenu N2 and
the translation is 100% complete.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3ASetupmenu+N&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Setupmenu_N
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80 Adjustment on the device

At first you have to enable the governor function at SETUP MENU point N. If not already
done enter SETUP MENU by pushing an holding the button from operation mode for
at least 2 seconds, then release when the Menu LED A lights solid (!). Then repeatedly
press the button until the Menu LED N lights up. Here at SETUP MENU point N you
can toggle between three different options by tapping the rudder stick. The Status LED
indicates which option is currently active:

Status-LED Governor mode
off no governor - the RPM Governor is not used. All control commands

on the throttle channel will be passed to [THR] output directly.
red electric governor - select this option if your helicopter is powered

by an electric motor and an electric speed controller is plugged into
output [CH5] of MICROBEAST PLUS. The device reads the speed sig-
nal from the speed controller or a phase sensor and controls the rotor
speed accordingly. Note that the speed controller itself must not be
operated in a (heli specific) governor mode! The speed controller must
process the incomming throttle signals and control the motor as direct
and unfiltered as possible.

blue nitro governor - with this option the MICROBEAST PLUS can gov-
ern the rotor speed of a helicopter with nitro or gas engine. In this
case the system controls the throttle servo which is connected to [THR]
output and controls the carburetor of the engine. The motor speed will
be read from a magnetic or optical sensor that captures the rotation of
the crankshaft of the motor, the clutch bell or the main gear.

In order to enable the governor function choose red or blue depending on the type
of helicopter/drive system you're using. Then briefly press the button to skip to the
GOVERNOR MENU (this will only appear when the governor function is used, in case
the governor is disabled = Status LED off, you will directly exit SETUP MENU!).

177





81 Setup with StudioX

When StudioX/StudioXm has connected to your MICROBEAST PLUS, in the device
overview main screen click the ”Governor setup” button. Under ”Governor Basic Setup” you
can enable the governor function by choosing either ”Electric” or ”Nitro/Gas Heli depending
on the type of helicopter/drive system you're using. When you choose ”Governor mode off”
on the other hand all control commands for the throttle channel will be passed to [CH5] out-
put directly. In this case all the other settings of ”Governor setup” menu will have no effect!
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82 Sensor test routine

This page is a translated version1 of the page Manuals:MBPlusFblV52:Governormenu A2

and the translation is 100% complete.

At GOVERNOR MENU point A there is nothing to adjust. Here you will only get some
visual indication to see if the hardware is working so far and in general if there is a usable
rpm signal.

Watch out! At this menu point the throttle channel is unlocked. This means you
have full control over the throttle output [CH5] with your remote control to control the
speed controller or throttle servo.

Be aware that electric motors rotate at high speeds! Keep a safe distance during
the function test. We highly recommend to remove the motor from the main gear.
However, please observe the manufacturer‘s specifications of the motor. Some motors
may not be operated without load. In this case only let the motor run for a short time
or let the motor stay attached to the main gear and only remove the main and tail rotor
blades (Be careful, increased risk of injury!).

When using an electric model it is necessary to increase the throttle until the motor
starts to rotate and the phase sensor or the speed controller outputs a rpm signal. Once
the motor is running the Status-LED on the MICROBEAST PLUS should light up in
red color. Please note that the control range of throttle is crucial! Usually the throttle
endpoints of the transmitter are fixed by an initial programming of the speed controller.
But also speed controller exist that require adjusting the servo throw of throttle channel
in the transmitter, so that the throttle range is in accordance with the specification of the
speed controller. Here is the possibility to check whether this setting has been performed
correctly. Carefully add some throttle. The motor should start to turn immediately
if you move the stick just a little bit and full speed should be reached when the

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3AGovernormenu+A&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Governormenu_A
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Sensor test routine

stick just reaches full throttle position. If the motor turns at the maximum possible
speed much earlier or only starts to turn at a very high stick deflection, decrease the travel
of throttle channel in the transmitter or repeat the programming of the speed controller.
Thus the Governor of MICROBEAST PLUS can operate correctly, the motor speed should
increase as linear as possible when the stick is moved and there should be no ranges in that
the motor speed does not change.

With a nitro/gas powered helicopter you can simply rotate the clutch or engine crankshaft
by hand until the signal generator (magnet or similar) passes the sensor. Whenever the
signal generator is within the detection range of the sensor the Status-LED should light
up in blue color. In addition to the function control of the sensor, check the throw setting
for the throttle servo in the remote control and adjust if necessary: Set the throttle to mid
stick position and attach the servo horn, so that the throttle linkage is at a right angle to
the servo horn. Then adjust the length of the linkage according to the instructions of the
helicopter, so that it also is positioned perpendicular to the linkage lever at the carburetor.
Adjust the lever at the carburetor so that it is opened halfways (note the markings on
the carburetor!). Now move the throttle stick towards full throttle and adjust the servo
travel in the transmitter accordingly, so that the full throttle position is reached without
binding. Lastly move both throttle stick and throttle trim on the transmitter to the „motor
off“ position and also adjust the servo travel in that direction until the carburetor is fully
closed. If the servo travel must be greatly reduced in both directions, it is recommended
that the linkage ball on the servo arm is mounted further in so that the servo can be
moved over a wider range. For more information refer to the instruction manual for your
helicopter.

Figure 111
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Combustion drive system (nitro/gas)

If the Status-LED on the MICROBEAST PLUS does not light up as described please
double check the wiring. Particularly pay attention whether the power wires of the
sensor are of correct polarity (on some sensors the wire colors do not match the usual
standard!). If you have a magnetic sensor check if the magnets are installed with the
correct polarity and if they are passing the front of the sensor close enough. Using
a crankshaft sensor make sure that the sensor is mounted close enough to the frame
accordingly.
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83 Motor start position

This page is a translated version1 of the page Manuals:MBPlusFblV52:Governormenu B2

and the translation is 100% complete.

GOVERNOR MENU point B is used to set the lowest throttle position. This is needed
as the system must know the motor starting point for the automatic spool up of the rotor
when enabling the governor from standing still.

Using an electric model bring the throttle stick to the position at which the motor is
just about to start. If the stick throw has been adjusted as described at GOVERNOR
MENU point A (or the speed controller has been programmed to the stick throws), the
necessary throttle position should be achieved at the lowest position of the throttle stick.
Some speed controllers provide a special mode that allows for a quick start-up in case
of aborting an autorotation landing. Here you have a larger area between the actual
„motor off“ position of the speed controller and the point at which the motor starts.
Also in this case move the throttle stick to the point at which the motor is just before
to start, so that MICROBEAST PLUS can determine the effective throttle range correctly.

With a nitro/gasser model bring the throttle stick to idle position or a slightly increased
idle position (not „motor off“!) so MICROBEAST PLUS can determine the effective
throttle range in the next step. In case you've not assigned an auxiliary channel to control
the Governor when doing the setup in RECEIVER MENU, this position additionaly will
be used as idle position when performing autorotation maneuvers. So you should set the
throttle as high as necessary here that the motor will maintain a stable run and doesn‘t
quit in autorotation.

Watch Out! Output [CH5] can be directly controlled by the throttle
stick.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3AGovernormenu+B&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Governormenu_B
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84 Adjustment on the device

When setting the low throttle position make sure the Status-LED lights up in blue color
(both electrical as well as nitro). This means that a new valid throttle position has been
detected. If the Status-LED lights up in red then the throttle stick is too close to the throt-
tle stick center position. This is not considered optimal and therefore can not be used as
throttle position. In this case check the setting of the transmitter and the programming of
the speed controller or readjust throttle servo, carburetor position and throttle linkage rod.

When entering menu point B initially the Status-LED is off. As long as you do not
move the throttle stick, the currently stored position will not be changed. So you can
skip menu point B by a brief push of the button without changing the throttle position
when performing subsequent adjustments in SETUP MENU or GOVERNOR MENU
later. Conversely this means that you need to move the throttle stick at menu point B
at least once to change the current throttle position!
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85 Setup with StudioX

When performing the setup with StudioX, you will see the actual internal throttle value
in the app. Usually this will be something around +-1000 when the throttle is at lowest
position. Push the SET button in order to store this value as lowest throttle value for the
headspeed governor.
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86 Full throttle position

This page is a translated version1 of the page Manuals:MBPlusFblV52:Governormenu C2

and the translation is 100% complete.

At menu point C you have to set full throttle position of your ESC or throttle servo. Here
the output [CH5] can be only controlled by the throttle stick when the RPM Governor
type is set to „nitro“. In „electric“ mode the throttle output will stay locked. So you can
set the full throttle position quite comfortable without the motor running high (we expect
that your maximum stick position actually indicates the maximum throttle position of
your ESC in case your ESC is setup correctly!). Otherwise there are no differences between
the modes „electric“ and „nitro“.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3AGovernormenu+C&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Governormenu_C
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87 Adjustment on the device

Move the throttle stick to full throttle position. The Status-LED must light up in blue
color. This means that a new valid throttle position has been detected. If the Status-LED
lights up in red the distance between the lowest throttle position and the full throttle
position is too small. Since this will have a negative effect on the control behavior of
the system, this throttle position can not be used. In this case check the setting of
the transmitter and the programming of the speed controller or readjust throttle servo,
carburetor position and throttle linkage rod. If necessary, set the lowest throttle position
at menu point B1 again.

Similar to menu point B2 the Status-LED is off when entering menu point C. As long as
you do not move the throttle stick, the currently stored position will not be changed. So
you can skip menu point C by a brief push of the button without changing the throttle
position when performing subsequent adjustments in Setup menu or Governor setup
menu. Conversely this means that you need to move the throttle stick at menu point
C at least once to change the current full throttle position!

1 https://wiki.beastx.com/./index.php/Manuals:MB_Plus:Governormenu_B/en
2 https://wiki.beastx.com/./index.php/Manuals:MB_Plus:Governormenu_B/en
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88 Setup with StudioX

When performing the setup with StudioX, you will see the actual internal throttle value in
the app. Usually this will be something around +-1000 when the throttle is at maximum
position. Push the SET button in order to store the value shown as maximum throttle
value for the headspeed governor.
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89 GOVERNOR MENU D - Setting up
the transmitter

This page is a translated version1 of the page Manuals:MBPlusFblV52:Governormenu D2

and the translation is 100% complete.

Similar to GOVERNOR MENU point A here we will only get some status information.
At GOVERNOR MENU point D the different activation points of the Governor will
be displayed based on color and state of the Status-LED. So you can prepare your
transmitter for use with the Headspeed Governor function. The information conveyed by
the Status-LED is basically the same in every Governor operation mode. However, the
setup of the transmitter and the range of headspeed will be slightly different, depending
on whether the mode electric or nitro is used.

Governor off = off, Autorotation = purple, Gov active = red or blue (= max. RPM)

When performing the setup with StudioX, you can directly read from the app in
real-time what your activation points are and what your switch on the radio does!

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3AGovernormenu+D&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Governormenu_D
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90 How to control the Governor

90.1 Electric Governor

In electric governor mode the pilot does no longer control the speed controller with the
transmitter. MICROBEAST PLUS completely takes over control of the ESC. With the
transmitter you only specifiy the desired rotor speed you want the helicopter to maintain.
When setting a speed higher than minimum, MICROBEAST PLUS will speed up the
rotor smoothly and ensure that the demanded rotor speed is kept constant throughout the
flight. To practice autorotation landings, additionaly you can keep MICROBEAST PLUS
in a special mode that causes the speed controller to be switched off during the maneuver
but speed up the rotor fast when aborting the autorotation (faster than with the initial
soft start).

The rotor speed is set via the throttle channel of the transmitter. You may use the trans-
mitter's throttle curves for instance, so you can switch the motor on and off and pretend
different speeds using the flight mode system of the transmitter. Instead of curves you have
to set horizontal lines so that the channel output value does not depend on the throttle
stick position but is fixed in each flight mode. The flight mode switch then acts as a switch
that switches between different speed settings. Alternatively, of course you may use a
switch that is directly assigned to the throttle channel and adjust the switch position to pre-
set different rotor speeds and to switch off the motor, but this may be much less convenient.

Figure 113
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How to control the Governor

Figure 114

Figure 115

Figure 116
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Electric Governor

In electric mode the adjustable throttle range is 4200rpm/min. The lowest rotor speed
that can be set is 800rpm/min, the maximum speed is 5000rpm/min. To enable autorota-
tion bail out mode the throttle must be set to a value between 5% and 15%.

Throttle position
(scale depending on
transmitter)

Rotor speed Status-LED

100% +100 5000 blue
95% +90 4750

red

90% +80
4500

85% +70
4250

80% +60
4000

75% +50
3750

70% +40
3500

65% +30
3250

60% +20
3000

55% +10
2750
50% 0 2500
45% -10 2300
40% -20 2050
35% -30 1800
30% -40 1550
25% -50 1300
20% -60 1050
15% -70 800
10% -80 Motor off/

Autorotation purple5% -90
0% -100 Motor off off
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How to control the Governor

90.2 Nitro Governor - with separate control channel

When the nitro Governor mode is used, the throttle servo can be controlled entirely via
the throttle channel of the remote control as long as the Governor function is switched
off. This is especially necessary to start and warm up the engine as well as to stop the
engine after the flight. Only when the Governor is switched on, the system will take over
control of the throttle servo to spool up the rotor to the desired speed (if this is not yet
reached) and ensure that the rotor speed is maintained during the flight. As some model
engines react very sensitive in the lower throttle sector and abrupt engagement can cause
the engine to quit, i.e. when the clutch is not fully engaged and/or the rotor is not yet
turning, also the manual throttle control can be of advantage. The pilot can run the engine
to speed ”by hand” before control is passed over to the Governor.

The adjustable rotorspeed range in ”nitro” mode is 2500rpm/min. The lowest head speed
to govern is 500rpm/min, the maximum head speed is 3000rpm/min.

When a separate control channel is used for the Governor function the throttle servo can be
controlled as usual via throttle channel and throttle curves of the transmitter. By switching
the separate control channel in different positions, the Governor can be activated and the
desired rotor speed can be preset. Note that for safety reason the throttle channel has
priority over the Governor control channel as long as the output is below 25%. So you can
always control the lower throttle servo positions by hand, even if the Governor is already
switched on by the separate control channel. Only when the throttle is raised above 25%
the Governor intervenes and controls the throttle servo to spool up and maintain the rotor
head speed. So when you want to bring the throttle servo to idle position for autorotation
or to shut off the engine you can always do this, regardsless of how the Governor is set at
the momement. In respect to this please note that MICROBEAST PLUS will be set to
Autorotation bail out mode if the Governor was activated once and the throttle channel
is brought back below 25%. Now when throttle is increased again, the Governor will
speed up the rotor faster than on initial spool up! Therefore if you make a stopover and
the rotor is completely stopped, you must completely disable the Governor once with the
separate control channel. So the Governor is reset and will perform an initial startup
again. Otherwise Autorotation mode would still be active and may cause the helicopter to
tip over due to the abrupt speed up.
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Nitro Governor - with separate control channel

Figure 117

Figure 118

Figure 119
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How to control the Governor

Throttle position
(scale depending on trans-
mitter)

Status-LED

100% +100

off
(= Manual control)
red or blue
(= RPM control)

95%
+90

90%
+80

85%
+70

80%
+60

75%
+50

70%
+40

65%
+30

60% +20
55% +10
50% 0
45% -10
40% -20
35% -30
30% -40
25% -50
20% -60

Manual control/
Autorotation

15%
-70

10%
-80
5% -90
0% -100

Rotor speed Governor channel
3000 +100
2870 +90
2740 +80
2605 +70
2470 +60
2340 +50
2210 +40
2080 +30
1950 +20
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Nitro Governor - simple mode

Rotor speed Governor channel
1820 +10
1680 0
1550 -10
1420 -20
1290 -30
1160 -40
1030 -50
895 -60
760 -70
630 -80
500 -90
off -100

90.3 Nitro Governor - simple mode

If no separate control channel was assigned in RECEIVER MENU for the Governor,
throttle servo and Governor function are solely controlled by the throttle channel. For
this purpose the control range of the throttle channel is divided into two parts: Below
the center position, the throttle servo is controlled manually by the throttle channel. The
Governor is switched off and the servo output range is doubled, so that the throttle servo
can be moved over the entire range. Once the throttle channel is switched to the upper
area, the Governor will activate, spool up the rotor and try to hold the preset headspeed
(the throttle position determines the headspeed here). Similar as it was described above
for electric models you make the throttle curve a horizontal line, so that regardless of
the position of the throttle stick, MICROBEAST PLUS will always see the same throttle
value. So the preset headspeed will stays the same and does not change when moving
throttle stick. At least two flight modes are necessary: One that the throttle curve goes
only up to the middle position and in which the motor can be controlled by hand, i.e. for
starting the motor, and one flight mode in which the throttle curve is a horizontal line
used to preset the desired rotor head speed.
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How to control the Governor

Figure 120

Figure 121

A third flight mode can be used for performing autorotation maneuvers: Here the throttle
channel must be set to a constant value close below center position (between 40% and
50%). When you switch to this position once the governor was active, the throttle servo
will be moved to the idle position set at menu point B. When switching back to governor
mode, i.e. when you want to bail out from autorotation, the rotor will be spooled up at an
increased rate. Alternatively if it is switch back to the flight phase with manual control,
Autorotation mode is canceled and the next time you switch on the Governor, the rotor is
spooled up slowly.
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Nitro Governor - simple mode

Figure 122 noframe

Throttle posi-
tion
(scale depend-
ing on trans-
mitter)

Rotor speed Status-LED

100% +100 3000 blue
95% +90 2750

red

90% +80
2500

85% +70
2250

80% +60
2000

75% +50
1750

70% +40 1500
65% +30 1250
60% +20 1000
55% +10 750
50% 0 500
45% -10 Manual control or Autorotation purple40% -20
35% -30

Manual control off

30%
-40

25%
-50

20%
-60

15% -70
10% -80
5% -90

0% -100
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How to control the Governor
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91 GOVERNOR MENU E - Throttle
signal divider

This page is a translated version1 of the page Manuals:MBPlusFblV52:Governormenu E2

and the translation is 100% complete.

When using electric motors the rpm sensor signal usually consists of the (electric) field
speed. In order to obtain the actual engine speed the field speed must be divided by half
the number of motor poles. Using a 2-pole motor thus the measured speed corresponds
to the motor speed. With a 10-pole motor on the other hand the field speed is five times
higher than the actual speed. Also for nitro/gas engines the measured speed of the sensor
may be higher than the actual speed. For example when a magnetic sensor is installed and
more than one magnets are used for measuring the rotational speed, the rpm output will
be multiplied by the number of magnets. So when two sensor magnets are used the rpm
signal from the sensor will be twice the engine revolutions. So in order the rotor speed
matches the rotor speed you set with the transmitter you must specifiy the factor by how
much the incoming rpm signal must be divided to get the actual motor rpm.

The motor poles of an electric motor can be easily determined by counting the
number of magnets built into the motor housing. Each magnet corresponds to
one magnetic pole. Note that on some motors pairs of magnets are used rather
than one single large magnet. These pairs together form just one magnetic pole! If
in doubt refer to the datasheet of the motor or ask the manufacturer or your local dealer.

To determine the number of magnets that are used for a magnetic rpm sensor in a nitro
helicopter, you can use the Sensor Test mode of GOVERNOR MENU (Menu point
A). Each time a magnet passes the sensor the Status-LED will light up in blue color
there, i.e. when you turn the clutch bell by hand. So you simply count how often the
Status-LED lights up during one rotation. Then this is the divider you have to setup.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3AGovernormenu+E&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Governormenu_E
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92 Adjustment on the device

At GOVERNOR MENU point E the currently selected division factor is represented by
the color of the Status-LED. Use the rudder stick to switch between options.

Status-LED RPM Divider
off no division

2 motor poles (electric) or 1 magnet (nitro)
purple flashing 2

4 motor poles (electric) or 2 magnets (nitro)
purple 3

6 motor poles
red flashing 4

8 motor poles
red 5

10 motor poles
blue flashing 6

12 motor poles
blue 7

14 motor poles
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93 Setup with StudioX

In StudioX simply enter the rpm divider using the push buttons.
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94 GOVERNOR MENU F, G & H -
Main gear ratio

This page is a translated version1 of the page Manuals:MBPlusFblV52:Governormenu F2

and the translation is 100% complete.

The Governor of MICROBEAST PLUS in general calculates with the rotor head speed of
the helicopter. So as shown at the transmitter setup step of GOVERNOR MENU you can
preset the desired head speed very easily and MICROBEAST PLUS will try to maintain
this headspeed as close as possible. Thus the detected rotation speed of the motor can be
converted into rotor head speed, you must specify the main gear ratio of the helicopter.

The gear ratio should be specified in the instruction manual for your helicopter.
Especially with electric models it will vary depending on the motor pinion used. For
helicopters with a single-stage gear drive the reduction can be calculated by dividing
the number of pinion teeth from the main gear tooth count.

Example: Shape S8 - Main gear tooth count 130 teeth / 15 tooth pinion. Gear ratio
apprx. 8.65:1. F - Status-LED purple flashing, G - Status-LED red, H - Status-LED
purple.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3AGovernormenu+F&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Governormenu_F
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95 Adjustment on the device

To set the gear ratio on the device you have to adjust three menu points in a row. Menu
point F sets the number of gear ratio before the decimal point, menu points G and H
specify the first two decimal places. Compare the following table and set the Status-LED
using the rudder stick to the corresponding color and condition at each menu point so the
desired gear ratio will result as a combination of all three menu points (X.YZ:1). The
ratio can be adjusted in increments of 0.05. Choose the ratio that is the closest for your
helicopter and set the menu points one after the other. To proceed to the each menu point
briefly push the button. After menu point H the initial setup is finished and the button
press will lead back to operation mode.

Menu point F
Status-LED

X.

off user defined
purple flashing 8
purple 9
red flashing 10
red 11
blue flashing 12
blue 13
red/blue 14

Menu point G
Status-LED

.YZ Menu point H
Status-LED

purple flashing .00 purple flashing
purple flashing .05 purple
purple flashing .10 red flashing
purple flashing .15 red
purple .20 purple flashing
purple .25 purple
purple .30 red flashing
purple .35 red
red flashing .40 purple flashing
red flashing .45 purple
red flashing .50 red flashing
red flashing .55 red
red .60 purple flashing
red .65 purple
red .70 red flashing
red .75 red
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Adjustment on the device

Menu point G
Status-LED

.YZ Menu point H
Status-LED

blue flashing .80 purple flashing
blue flashing .85 purple
blue flashing .90 red flashing
blue flashing .95 red

When a custom gear ratio was set using StudioX or StudioXm the Status LED will be off
at menu point F. Pressing the button briefly in this combination the menu points G and
H will be skipped and you will directly exit the menu. Other than that also here you can
change the gear ratio with the rudder stick and use one of the preset ratios, but note that
in this case the custom ratio will be erased!
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96 Setup with StudioX

With StudioX simply enter your gear ratio in the app. Here we also added a calculator
for single stage main drive systems. Enter your main gear tooth count and pinion size to
easily calculate your main gear ratio. This can be directly stored then.

219





97 PARAMETER MENU A - Quick
Trim

This page is a translated version1 of the page Manuals:MBPlusFblV52:Quicktrim2 and the
translation is 100% complete.

The first menu point of the PARAMETER MENU gives you the possibility to quickly
adjust swashplate and rudder trim on the flying field. This may be neccessary when your
helicopter slowly drifts in hovering flight or when it doesn’t climb out straight on sudden
collective pitch inputs. Additionaly when using the AttitudeControl feature (only included
in PROEDITION firmware upgrade) you may trim the reference point of the artificial
horizon in case the heli does not level perfectly when AttitudeControl stabilization is active.

Please note that the Quick Trim is a global parameter. When you use the Bank
Switching feature the values you set here will be used in any flight mode. Separate
trimming for each flight mode is not provided as we think it's not necessary.

Never use the trim functions of your remote control! MICROBEAST PLUS
will see trim as a control command to turn the heli and not as servo trim. So using the
trim on your transmitter will result in a constant rotational movement (if you feel you
have such effect even when sticks are perfectly centered and all trims are zero, it may
be necessary to increase the Stick Deadband at PARAMETER MENU point E!)

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3AQuicktrim&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Quicktrim
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98 Adjustment at the device

For the Quick Trim adjustment you have to enter PARAMETER MENU point A. To do
so briefly push the button when in operation mode, so that the yellow Menu LED next to
A will start flashing quickly (do not hold the button too long, as this will enter SETUP
MENU point A which is shown by a solid lit up LED A).

98.1 Trimming the swashplate

To activate the swashplate trimming mode make sure your tail gyro is set to Heading Lock
mode and that AttitudeControl is not active at the moment (if applicable)! Then you can
to directly adjust aileron, elevator and collective here, without taking care about the single
servos. Similar to the digital trim function of most transmitters here at PARAMETER
MENU point A you can adjust the swashplate “one click“ by tapping the aileron or
elevator stick briefly in the desired direction. To trim the collective we use the rudder
stick (left = minus, right = plus). If you want to trim the swashplate any further repeat
tapping the stick several times or simply hold the control stick pushed for a longer time
to automatically perform several trim steps. The color of the Status-LED gives you an
approximate indication of how much you did trim and when the trim has changed the
Status LED will flash for a moment.

98.2 Rudder servo

If the tail gyro is operated in Normal-Rate mode, the rudder servo must often be trimmed
precisely so that the tail rotor produces just enough thrust to counteract the rotor torque
in hovering flight. Otherwise the helicopter would constantly drift into one or another
direction on its vertical axis as the gyro only dampens sudden movements but does not
control the tail rotor‘s absolute position.

To trim the rudder servo proceed as follows: Make sure your tail gyro is set to Normal-rate
mode! By tapping the rudder stick briefly in the desired direction, you can trim the rudder
servo now. If you want to trim the rudder any further repeat tapping the stick several
times or simply hold the control stick pushed for a longer time to automatically perform
several trim steps. The color of the Status-LED gives you an approximate indication of how
much you did trim and when the trim has changed the Status LED will flash for a moment.
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Adjustment at the device

98.3 Reset adjustment

You can delete all trimming by pushing and holding the button on the device for at least
10 seconds, then release. This will reset all trims back to factory state but will NOT affect
the single servo trimmings of SETUP MENU! So you can change the trimming on the
flying field if necessary and if it was wrong or too much, you can easily clear it out without
affecting the other settings.

98.4 Trimming the artificial horizon (optional)

If the helicopter is not aligned horizontally as desired with active AttitudeControl, i.e
drifts to one side in hovering, the artificial horizon can be readjusted. To do so activate
AttitudeControl at PARAMETER MENU point A with the transmitter‘s AttitudeControl
channel and make sure the tail gyro is in Heading Lock mode. By moving the aileron or
elevator stick the roll and pitch tilt of the horizon can be increased/decreased. Briefly
touching the appropriate stick will trim the horizon stepwise by 0.5 degrees to the specific
direction. Touching the stick repeatedly or holding it for longer time will trim the horizon
by several steps. The color of the Status-LED gives you an approximate indication of how
much you did trim and when the trim has changed the Status LED will flash for a moment.

When you place the helicopter in horizontal position and you should be able to see the
effect of trimming. When the swashplate is perpendicular to the main shaft this will by
the approximate position of the helicopter in flight. Note that the helicopter usually is
slightly tilted to the side in hovering flight due to the drag of the tail rotor. Therefore as a
starting point by default the system has a trim of 4 degrees to the right to make the heli
tilt against the rotor torque (using a helicopter with clockwise turning rotor). Also note
that AttitudeControl can not recognize the absolute position of the helicopter. Depending
on wind and environmental conditions it may happen that the helicopter stays level but
drifts into a certain direction during hovering flight. You may use the trim to compensate
this an hang the helicopter more into the wind, but when turning the heli by 180 degrees
it will drift even more! So ideally you trim the horizon on a calm day when there is no wind.

As a last note please be aware that this is not a professional autopilot system. The system
can be influenced badly by long-lasting vibrations or fluctuations in temperature. As a
result it can't be guaranteed that the helicopter does always comply exactly the same
attitude. The performance highly depends on many environmental conditions. So keep
the system as far away as possible from rotating parts on the heli. Make sure the heli
is running smooth and free of vibrations and make sure the MICROBEAST PLUS unit
is perfectly aligned to the rotation axis of the helicopter (otherwise the axis will be cross
connected together and the calculation of the artificial horizon will not match the real
movement of the heli).
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99 Adjustment with StudioX

When StudioX has connected to your MICROBEAST PLUS, in the device overview
main screen click the ”Parameter” button. The topic ”Quick Trim” provides adjustment
buttons to change the trim values for aileron, elevator, rudder and also collective.
Positive values indicate the directions right, forward or up. Negative values indicate
left, backwards or down. Please note that the first screen ”Quick trim” has global
effect, meaning that the values set here are used in all of the Paramter Banks (in case
you're using the Bank Switching feature). Separate trimming for each bank is not provided.

On the bottom of the screen you can see the trimming for the Artificial Horizon. Here you
can trim the tilt on the roll and pitch axis in steps of 0.5 degrees. Please read the notes
above for more information about this feature.
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100 PARAMETER MENU B - Control
Style

This page is a translated version1 of the page Manuals:MBPlusFblV52:ControlStyle2 and
the translation is 100% complete.

MICROBEAST PLUS transfers the stick inputs of roll, elevator and rudder as commands
to rotate the heli with a given speed. When the sticks are in center position this means
”do not rotate”. On the other hand when you move the stick(s) to a specific amount of
full deflection it is not settled how fast the helicopter will rotate. Here comes the control
style setting into play which allows to choose between different control behaviors/control
styles for your helicopter. This includes the maximum rotation rate of the helicopter as
well as how sensitive MICROBEAST PLUS will react to stick inputs for aileron, elevator
and rudder around the stick centre (Stick expo).

Factory setting for this option is ”sport”. This should be suitable for most pilots. If you are
a rather inexperienced model pilot it is absolutely suggested to select the option ”normal”
for the first flights. Here the rotation rate on cyclic and rudder is highly decreased and the
stick inputs around center are very gentle.

Additionally it is possible to freely adjust the control style with StudioX/StudioXm to your
needs and even to store different control styles for the 3 flight modes when using the bank
switch feature (PROEDITION firmware only). So you have the ability to switch between
different styles in flight.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3AControlStyle&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:ControlStyle
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101 Adjustment at the device

The control style is set at PARAMETER MENU point B at the device (to enter this menu
point briefly push and hold the button from operation mode, so Menu LED A flashes, then
again brifly push the button so Menu LED B flashes). The choice is done by moving the
rudder stick in one direction until the LED indicates the desired color and state. To find
your individual preference increase the option step by step.

Status-LED Control style
purple normal
red flashing sport
red pro
blue flashing extreme
blue transmitter

If you are not satisfied with the presets, you may adjust the control behavior by using
your remote control. To do so set the control behavior to ”transmitter” (Status-LED
”blue”). Then the maximum rotation rates for aileron, elevator and rudder can be
adjusted by increasing or decreasing the servo travel for the corresponding function in
your transmitter or by using the ”Dual rate” function. 100% stick throw (servo throw)
in the transmitter are equivalent to a rotation rate of apprx. 400deg/s on cyclics and
600deg/s on rudder in this mode. (So for example when you would set the rudder out-
put to 50% in the transmitter, the heli rotates at 300deg/s with full rudder stick deflection.)

To adjust the sensitivity around mid stick position you can use the ”Expo” function of your
transmitter. Please refer to the manual of your transmitter.

Notes:
• When you've changed the preset control style using the StudioX or StudioXm App the

Status LED will be off. You can change back to a preset by tapping the rudder stick as
described, but this will remove your custom setting!

• When using the bank switch feature (PROEDITION firmware only) you can only adjust
the settings for flight mode/bank 1 using the LED menu on the device. The settings
for banks 2 and 3 must be changed in StudioX/StudioXm. When deactivating the bank
switching, still you will see the settings of bank 1 here, as bank 1 is the default bank
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Adjustment at the device

that is used when bank switching is disabled!

When using predefined control behaviors other than ”transmitter” we do not
recommend to additionally adjust control curves (Expo/Dual rates) in your transmitter
as this will indefinably mix the preset curves of MICROBEAST PLUS with the curves
of the transmitter! Anyhow, if you only make small adjustments (e.g. slightly increasing
the throw to increase rotation rate) this should be no problem.

If the tail gyro is operated in Normal-Rate mode the rudder stick directly controls
the rudder servo instead of commanding a rotation rate to the gyro. In this mode the
heli will turn as fast as it is determined by the rudder servo position and angle of attack
of the rotor blades. The tail gyro does not monitor the rate of rotation. Therfore it is
possible to get very high rotation rates and it is absolutely necessary to check how much
pitch angle will be achieved at full rudder stick deflection at the tail rotor. Reduce the
servo throw of the rudder servo by decreasing it on the remote control or limiting it on
the MICROBEAST PLUS to a reasonable level.
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102 Setup with StudioX

When StudioX has connected to your MICROBEAST PLUS, in the device overview main
screen click the ”Parameter” button. Click the ”Next” button once in order to change to
the topic ”Bank 1 - Control style”. Here you see the currently used maximum rotation
rates and expo values for each control function aileron, elevator and rudder. The rate is
measured in degrees per second, a value of 360 for example means your helicopter will
make a full turn/rotation in one second, when you move the stick to full deflection. The
expo value is specified in percent. 0% expo means that the stick input is influencing the
output linearly. Usually this will make the control feel very sensitive and over reactive. By
adding some expo you can soften the input around stick center position.

When using the Bank Switch feature you can set different control styles for each bank.
Click ”Next” until you will see ”Bank 2 - Control style” or ”Bank 3 - Control style” and
adjust as necessary or set the values similar to Bank 1 in case you don't like to have
different styles on each bank.

Please note that your custom values of Bank 1 will be changed/deleted when you select
a preset control style in the PARAMETER MENU on the device (see above)!

231





103 PARAMETER MENU - Special
parameters C to K

This page is a translated version1 of the page Manuals:MBPlusFblV52:Parametermenu2

and the translation is 100% complete.

The points C to K of PARAMETER MENU offer a variety of settings which you may
use to further improve the system performance and which allow you to adjust the flight
characteristics of the helicopter to suit your personal preferences. Normally for the first
flight you don‘t need to make any adjustments here.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3AParametermenu&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Parametermenu
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104 Adjustment at the device

When MICROBEAST PLUS is ready for operation, hold down the button until the Menu
LED next to point A flashes quickly, then release the button immediately. The flashing
menu LED A shows that you've entered menu point A of PARAMETER MENU. To
skip to the setting you like to adjust, repeatedly press the button until the corresponding
Menu LED flashes. The current setting of this menu point is shown by color and state of
the Status LED. Tapping the rudder stick left/right you can decrease/increase the value.
If you don't like to use one of the presets, you can edit each setting with the StudioX
software/StudioXm app to your likings. In this case when your custom setting does not
match the presets the Status LED will stay 'off. You can still choose one of the presets by
tapping the rudder stick, but this will erase your custom setting.

When using the bank switching feature (only with PROEDITION firmware) you can
only change the settings for bank 1 using the LED menu of MICROBEAST PLUS. The
parameters for banks 2 and 3 must be set in the StudioX software/StudioXm app. When
disabling bank switching the settings will not change as bank 1 is used by default!
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105 Setup with StudioX

Please note that editing parameters is only possible when the device has initialized
completely. So as long as the system is not in operation mode the button to open
the ”Parameters” section is greyed out. If it does not pass initialization sequence check
the device status shown in the middle of the screen. If the system does not finish
”Receiver init” check the receiver settings and radio setup. If the system does not fin-
ish ”Sensor init” make sure that it is perfectly standing still and that power supply is stable.

Click the ”Parameters” button. You will find the special parameters mentioned above
under ”Bank 1 - Parameters”. You can edit them using the given adjustment buttons.
When using the bank switching feature (only with PROEDITION firmware) you can set
parameters for banks 2 and 3 accordingly and switch between those different settings in
flight. When bank switching is deactivated you can only set parameters for bank 1 as this
is the default bank.
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106 Parameter explanation

106.1 Speed flight stability (Point C)

When in fast forward flight apply jerky collective pitch inputs to test this parameter. The
helicopter should mainly remain in its horizontal flight path during climbing and descend-
ing. If the nose of the helicopter is pitching up and down heavily like a swimming dolphin,
increase the setting to compensate for this effect. But if the value is too high, the helicopter
might feel sluggish and lazy. So it's best to try finding the lowest suitable setting. Note
that the Cyclic Gain (usually set by Dial 1) must be set as high as possible as well. Other-
wise the pitching up just may be the result of too low reaction of the gyro system in general.

If the helicopter is still pitching up at the highest value and maximum possible cyclic gain,
check whether the swashplate has enough cyclic throw at high collective pitch values or use
faster and stronger servos and rotor blades with very neutral phasing (for example blades
specifically designed for flybarless helis).

Status-LED Speed flight stability
purple very low
red flashing low
red medium
blue flashing high
blue very high

106.2 Rudder rate consistency (Point D)

At PARAMETER MENU point D the rudder rate consistency can be adjusted. This
parameter comes into play when the tail gyro is operated in HeadingLock mode. It
determines how hard the tail gyro tries to maintain a given rotation rate from the
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Parameter explanation

transmitter. If the value is set too low, pirouettes will be inconsistent during fast forward
flight or in crosswind conditions and the helicopter will slowly drift on the vertical axis
when in stationary hovering flight with crosswinds. If on the other hand the setting is too
high, the tail gyro will respond delayed to fast directional changes and the rudder stick
control feels very inprecise. Additionally the tail might make a slow bounce after stopping
from a rotational movement and commute gently while hovering or flying around. So only
adjust this parameter as high as necessary.

Parameter menu point D only adjusts some part of the tail gyro control loop. First of
all, you must adjust the tail gyro gain in the transmitter and use it to switch the gyro
to HeadingLock mode.

• Before adjusting the rudder rate consistency always try to find the maximum amount
of tail gyro gain by flying around and using the tail gyro in HeadingLock mode.

• After adjusting the rudder rate consistency it might be necessary to readjust the tail
gyro gain! Both parameters interact to each other.

Status-LED Rudder rate consistency
purple very low
red flashing low
red medium
blue flashing high
blue very high

Additional information
Please note that poor tail performance very often may be a sign of a stiff tail mechanics,
slop in the tail linkage or an inadequate rudder servo! The tail rotor system in this case
does not react as precise as necessary and hinders the tail gyro from working properly.
If you cannot increase the rudder rate consistency further than “very low“ or “low“
without the tail rotor starting to slowly oscillate or bounce after doing a full stop, it is
very likely that there is a mechanical issue. Also if on the other hand the tail does not
turn constantly at high speeds or doesn't turn around at all, even with setting „very
high“, again this may be due to a mechanical cause.

Make sure that the maximum blade pitch at the tail rotor neither is too large nor
too small. A large pitch angle can lead to a stall of the tail rotor blades. Then
the tail rotor produces hardly any thrust, similar to a very small angle. Also check
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Stick deadzone (E)

the entire tail mechanics running smooth and without binding. Make sure that the
rudder servo is strong enough and that it is supplied with sufficient power (long
supply leads cause high voltage loss!). Check that the rudder servo does not get
powerless at maximum servo deflection. This can happen if the pulse range of the
servo is exceeded. The cause for lacking tail thrust also can be that the tail rotor
blades are too small or too soft, or because the rotation speed of the tail rotor is too low!

To gain better tail gyro performance also check for correct servo horn length. If the tail
gain in general is very low and the rudder tends to oscillate very easy move the linkage
ball on the servo horn further inwards to the center. If on the other hand you have a
very large amount of tail gain and the tail gyro still does not seem to be capable to hold
the tail rotor in any flight condition, move the linkage ball on the servo horn further out
from the center, to get faster response speed when the gyro needs to control the rudder.

Do not change the rudder rate consistency at menu point D in case the tail gyro does not
hold well on abrupt directional changes. The rudder rate consistency doesn't compensate
for sudden movements! In this case increase the gyro gain (if possible) or use the help
of RevoMix feature (point F).

106.3 Stick deadzone (E)

The deadzone defines the range around the very center of the stick in which MI-
CROBEAST PLUS will not react to stick inputs. Unfortunately, some on the market
available transmitters have the problem that when the sticks are brought back to the
center position after a stick input, they aren’t exactly at the same center position as
before. This generates a continuous deviation on the corresponding function, although
the stick seems to be at mid position. This deviation is interpreted as a small input by
MICROBEAST PLUS which leads to an unwanted drift on one or more axis. Especially
you can see and feel this in hovering flight when the helicopter is turning slightly to
one or another direction all the time. This makes it difficult to have precise hovering as
it is hard to find a stick position at which no input is sent to MICROBEAST PLUS.
This can be very dangerous as it may cause the helicopter to tip over when trying to
take off or it can cause the pilot to loose control over the helicopter at all! So increase
the stick deadband stepwise just until you don‘t see such effects. Note that as a result
of large stick deadband there will be a wide range around mid stick position in that
MICROBEAST PLUS will not react to stick inputs. This will make the control more in-
precise. So if using “large“ or “very large“ deadband is necessary, we recommend to let your
transmitter get checked by its manufacturer for damaged or worn out stick potentiometers.
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Status-LED Stick deadband
purple very small
red flashing small
red medium
blue flashing large
blue very large

106.4 Torque precompensation/RevoMix (F)

The advantage of always knowing the collective and cyclic inputs allows MICROBEAST
PLUS to help the tail gyro holding the tail in position. It can precompensate for the torque
variations on the tail rotor, just before any noticeable deviation occurs. This method of
torque precompensation (RevoMix) relieves the tail control loop and improves the tail
performance, especially when using MICROBEAST PLUS on helicopters with insufficient
tail authority and/or extreme motor torque (e.g. overpowered electric helicopters) where
the tail does blow out for a short moment when applying a sudden collective or cyclic input.

In general you can see the compensation when you move the collective or cyclic control
sticks. With precompensation activated the tail rotor has to produce a deflection which
must counteract the rotor torque. Since at 0° pitch the least torque is applied by the main
rotor, also the tail rotor makes the least deflection and the tail slider is in center position.
If you pitch in positive or negative direction or move aileron or elevator control, a deflection
will be added to the tail rotor which will act against the torque of the main rotor. For
helicopters with clockwise rotating main rotor, the precompensation has to always push
the tail to the left (nose of the heli to the right). For helicopters with the main rotor
turning anti-clockwise, the precompensation has to push the tail to the right (nose of the
heli to the left). The deflection will be to the same direction, whether positive or negative
pitch, as the torque only increases. So when doing the adjustment first of all check which
direction is needed for your helicopter. Then choose the amount of precompensation from
the given preset or adjust freely using the StudioX Software/StudioXm App.

When doing the adjustment on the device the rudder servo will directly move into
the direction of compensation. So you can easily see, where the tail will move when
adding pitch. When precompensation is set to ”high” the servo will move further than
with ”low”, so you get an additional visual reference of what you're adjusting at the moment.

Status-LED Torque precompensation/RevoMix
purple off
red flashing low - normal direction
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Cyclic response (G)

Status-LED Torque precompensation/RevoMix
red high - normal direction
blue flashing low - reverse direction
blue high - reverse direction

Use torque precompensation when the tail does go away in torque direction when applying
a sudden pitch input, even if the tail gyro gain is properly setup. Increase the amount
of precompensation stepwise until the tail holds well. If the tail is moving against
torque direction, the amount of precompensation is too high already. If the tail is
blowing out even worse when torque precompensation is active, probably the direction
of torque precompensation is wrong! If you can't find a good adjustment check the
mechanical conditions. Use different (larger) tail rotor blades or higher tail rotor speed
to gain better holding force. Also check your tail gyro gain. If the tail gyro gain is
very low in general and the rudder tends to oscillate very easily move the linkage ball
on the servo horn further inwards to the center. If on the other hand you have a very
large amount of tail gain and the tail gyro still does not seem to be capable to hold
the tail rotor in any flight condition, move the linkage ball on the servo horn further
out from the center, to get faster response speed when the gyro needs to control the rudder.

Torque precompensation can only be used when you have 0° of pitch at SETUP MENU
point H (servo trim)!

106.5 Cyclic response (G)

With point G can be set how aggressive the MICROBEAST PLUS responds to cyclic
control commands (roll and pitch). This can reduce the usual uniform and linear control
feeling of flybarless systems and approach it to the feeling of a flybared helicopter.

If you want to use this feature, start from the ”slightly increased” setting, gradually
increasing to the desired level, until you have found your ideal setting. A too high setting
will result in uncontrollable, inaccurate rotation and deteriorating stopping behavior of
each control function. How high this feature is adjustable without causing any adverse
effects depends on many factors such as heli size, swashplate servos, main rotor blades,
main rotor speed, servo power supply and depending on the particular heli setup.

Status-LED Cyclic response
purple normal
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Status-LED Cyclic response
red flashing slightly increased
red increased
blue flashing high
blue very high

106.6 Pitch boost (H)

PARAMETER MENU point H allows you to setup the collective pitch boost function. This
function causes that the faster you move the thrust stick, the more additional collective
pitch will be exposed. This can be especially useful in 3D aerobatics when very rapid
collective pitch changes are necessary for certain flight maneuvers, as hereby dynamically
the required control stick deflection will be reduced. However, the maximum pitch value
will not be exceeded.

When the setting is too high, this can cause the rotor blades to stall when giving very fast
collective pitch commands. The collective pitch will feel slow and spongy, precisely causing
the opposite effect as desired. Also note that a high setting can make the pitch control
inprecise and more sensitive, as when giving fast stick input, the pitch will overshoot.

Start from the ”low” setting, gradually increasing to the desired level, until you have found
your ideal setting. How high this feature is adjustable without causing any adverse effects
depends on many factors, such as maximum pitch values,   pitch curve, swashplate servos,
main rotor blades, system headspeed, pilot skills, ... .

Status-LED Pitch boost
purple off
red flashing low
red medium
blue flashing high
blue very high
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Slow rampup speed (J)

106.7 Throttle response (I)

Use PARAMETER MENU point I to change the response of the internal Governor control.
This determines how fast and how far the system will open the throttle when the rotor
speed changes. Ideally the response is set as high as possible. If it is too low, the main
rotor will speed up in unloaded conditions as the system reduces throttle not quick enough.
Also the internal Governor will increase throttle very cautious when the rotor is loaded,
so that the head speed will drop. If on the other hand the response is set too high, the
throttle may stutter audible and the throttle will kick in very hard. So the motor speed
will overshoot when the rotor head is loaded. This will make the headspeed even more
inconsistent than with a lower setting. The height of throttle response highly depends on
factors such as heli size (blade size), motor power and performance and/or the throttle
reponse behavior of the speed controller (when flying an electric heli). If you need to
adjust the throttle response, we recommend to start with the lowest value and increase
stepwise just until you get the most consistent rotor head speed. Having a heli with good
motor power and a fast responding speed controller (on electric helis) typically allows to
have high throttle response values (up to ”very aggressive” setting) which will give very
consistent head speed. Helis with not so much power (small nitros, gasser, scale helis)
prefer low throttle response settings for a softer throttle management.

Status-LED Throttle response
off soft
purple normal
red flashing slightly increased
red increased
blue flashing aggressive
blue very aggressive

106.8 Slow rampup speed (J)

When using the internal Governor function this will not apply full throttle immediately
when switching into idle up but will increase the motor speed slowly until the desired head
speed is reached. At menu point J you can determine how fast this soft start occurs when
the Governor is activated initially. The speed is given in number of revolutions by how
much the rotor speed is increased per second. The higher the speed the faster your preset
head speed will be reached. Please note that the given rates only are indicative. Depending
on the response of the speed controller and the inertia of the rotor system it can actually
take longer or shorter until the desired speed is reached.
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Parameter explanation

Status-LED Slow rampup speed
purple 50 rps
red flashing 100 rps
red 200 rps
blue flashing 300 rps
blue 400 rps

With the StudioX software/StudioXm App you have the option to disable the softstart
feature, which will set the spool up rate to ”0”. This is necessary when using a speed
controler with built-in soft start feature (but without headspeed governing!). In this
case the system will add half throttle immediately and wait until the speed controler has
finished the spool up. Then it will activate the governing.

Please note that you can't set a speed lower than 50 rps with StudioX because of
the fact noted above. Setting the speed below 50 will be the same as setting it to 0, so
it will disable the soft start!

106.9 Fast rampup speed (K)

When using the internal governor function and you change the head speed in the transmit-
ter in flight (i.e. by switching to a different flight mode), there will not be an abrupt change
but the system will increase the rotor rpm with a given rate that can be adjusted here.
This rate also determines how fast the rotor head speed will increase when reactivating the
Governor after an autorotation maneuver (Autorotation bailout). In this case, when the
heli is still in the air, the normal soft start (which is set at point J) would take way too
much time for the rotor to speed up again, so we use this faster spool up rate instead.

Status-LED Fast rampup speed
purple same as slow rampup speed (J)
red flashing 300 rps
red 500 rps
blue flashing 700 rps
blue 900 rps
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Fast rampup speed (K)

When using a very fast rampup speed in consequence the throttle will be opened
very quick. Especially when recovering from an autorotation maneuver this can cause
the rotor blades to fold in or will damage the main gear. So only increase the value
stepwise and with care. With nitro helicopters using quite low values is recommended
(even the setting ”same as slow rampup speed (J)” may be sufficient) as here an abrupt
throttle change from idle position can cause the engine to quit! Also nitro motors react
quite slow to throttle changes and it takes some time to speed up the rotor. When the
change rate does not fit to the physical speed up, it can happen that the motor is driven
to full throttle during spool up by accident as the motor does not come to speed. In
this case for technical reason it may happen that the systems stays at full throttle then!
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107 Gain settings

This page is a translated version1 of the page Manuals:MBPlusFblV52:Gains2 and the
translation is 100% complete.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3AGains&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:Gains
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108 Tail gyro

Gyro gain and operation mode
The tail gyro system of MICROBEAST PLUS helps to keep the helicopter's tail in position
while flying around. It makes the rudder only react to stick inputs but not to external
effects. Before the first flight, you have to set the correct amount of gyro gain in order to
adapt the reaction of the gyro system to your specific helicopter model. Additionaly, you
have to choose between two different operation modes:

• Normal-Rate mode - here the tail gyro of MICROBEAST PLUS only acts as damp-
ening that decelerates sudden rotations caused by external influences. Slow, constant
rotational movements will not be compensated. Thus the tail does not drift in hover due
to the main rotor torque, a perfect mechanical adjustment of the tail rotor is essential
(see the section to Setup menu point E & F1). But even with perfect mechanical
adjustment you will always encounter some drift on the rudder axis due to crosswinds
and the pilot has to constantly perform corrections when doing hovering flight. In
high-speed flight on the other hand the tail will be aligned in flight direction by the
wind, so curves can be flown very dynamically and the pilot doesn‘t have to constantly
concentrate on controlling the rudder.

• HeadingLock mode - in this mode the tail is actively controlled by the gyro system.
You will barely feel any external influences. By giving rudder stick input, the pilot only
commands the gyro how fast it has to turn the tail. When the stick is in center position
the tail gyro will ensure that the tail keeps locked into position by any means. This
simplifies the control significantly. In hovering flight the beginner can fully concentrate
on the control of cyclic and collective pitch and the advanced pilot can perform 3D
- flight maneuvers such as backwards flying quite easily. The only disadvantage of
HeadingLock-Mode is that the rudder must be steered by the pilot when flying curves.
Otherwise the gyro will try to keep the tail aligned with the initial direction.

1 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV5:Setupmenu_E/en
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Tail gyro

When setting up the system for the first time, start with medium gain in
HeadingLock mode. Then readjust the gain as necessary:
Low gain will cause the rudder control feel weak, the tail will break out on collective
pitch inputs and it will stop with overshoots. Increase the gain step by step. You
will feel the tail having more and more precise stops and hold better and better on
jerky pitch inputs. But watch out! If the gain gets too high, the stops will bounce
back quickly and wagging will appear in fast forward or backward flight (or even on
take-off). In this case land immediately and reduce the gain! For optimum performance
set the gain as high as possible, just before the tail rotor starts to wag in fast forward flight.

Tail gyro response
In addition to the gyro gain adjustment there is a parameter called gyro response which
helps to optimize the precision of the gyro. Increasing the gyro response will cause a harder
stop and quicker response to rudder stick inputs. But if the response is too high, the tail
will bounce back after a hard stop and feel spongy when making fast direction changes. If
the response is set too low on the other hand, the rudder control feels dull and stopping
might be too soft. Ideally the tail should stop perfectly to the point without making any
flapping noises.

Before adjusting the gyro response make sure the maximum possible tail gyro gain has
already been determined as described above! The gyro response can be considered as
some sort of fine-tuning and adjusting this parameter will not have any significant effect
if the gyro is not operating correctly in general. Also note that after adjusting the tail
gyro response you may have to readjust the tail gyro gain once again, as these parameters
interact to each other.

For better tail gyro performance also check for correct servo horn length. In case you
can set the gyro gain only to a very low value and the rudder tends to oscillate very
easily, move the linkage ball further inwards to the center of the servo horn. If on the
other hand you have a very large amount of gain and the gyro still does not seem to
be capable of holding the tail rotor in any flight condition, move the linkage ball on
the servo horn further out from the center, to get faster response speed when the gyro
controls the rudder servo. Also you may use different (larger) tail rotor blades or higher
tail rotor speed to achieve better holding force.
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109 Cyclic adjustment

The control loop for the cyclics depends on two major parameters: Cyclic gain and
Cyclic feed forward.

Cyclic gain
In general the higher the gain, the harder the helicopter will stop after cyclic moves and
the more stable and exact the helicopter will fly. But if the gain is too high, the helicopter
will tend to oscillate at high frequency especially on the elevator axis. Due to their low
mass, this behavior will occur sooner on small helicopters, so typically these do not need
as much gain as large helicopters.

On the other hand, in case the gain is too low, the helicopter does not stop precisely
and overshoots the more or less after a cyclic movement. Additionally, it feels unstable
and sluggish in fast forward flight and when hovering. In general, low gain will allow the
helicopter to have more life of its own and so it will not react to stick inputs as precise and
immediate as the pilot expects it.

Ideally you set the gain to the sweet spot, at which the system reacts as precise and stable
as possible without creating any negative effects.

Cyclic feed forward
This part mixes some amount of stick input directly to the servos, bypassing the control
loop. If correctly adjusted, the feed forward relieves the control loop so it will work more
efficiently by only having to make residual corrections. Factory setting of the dial is
horizontal which provides a good setup in most cases. Turn dial 2 clockwise to increase the
cyclic feed forward. This will cause more cyclic stick input going directly to aileron and
elevator on the swashplate. Decreasing the direct stick feed forward will do the opposite.

In case the cyclic feed forward is set too high, the stick input will over control the cyclic
input from the control loop. Eventually the control loop needs then to steer back and
compensate the unwanted cyclic movement. Even though you get the impression to have a
more direct and immediate control over the servos with high feed forward values, unwanted
side effects may appear, like pitching back on cyclic stops and imprecise fast forward flight.

If the direct cyclic feed forward is too low, the helicopter will feel softer, slower and less
”connected”. The optimal point depends of many factors like blades, servos, head speed,
size and mass of the helicopter. Ideally you can increase the feed forward just as high as
possible without any negative effects happening. So you get a quite natural stick feeling
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Cyclic adjustment

and the control loop is supported as good as possible. Before adjusting the cyclic feed
forward you should try to find the optimal maximum cyclic gain first (see above). Then
adjust the cyclic feed forward and after that, you may have to adjust the cyclic gain once
again, as both parameters interact to each other.

The cyclic feed forward does not affect the maximum rate of rotation! If the helicopter
turns too slow, you should check the settings of the swashplate limiter in Setup menu
point L1, change the control behavior at Parameter menu point B2 or increase the
servo travels or “Dual Rate“ setup of your transmitter.

Also to get a quicker and more aggressive response, change the control style at Parameter
menu point B3 (reducing expo and increasing the maximum rotation rate) and increase
the cyclic response at Parameter menu point G4. It is not recommended to increase the
feed forward in this case! Although it may produce a quicker servo movement and more
direct stick feel at first glance, you will get negative effects on overall performance as
described above.

1 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV5:Setupmenu_L/en
2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV5:ControlStyle/en
3 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV5:ControlStyle/en
4 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV5:Parametermenu/en
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110 Adjustment at the device

The gyro gain and gyro operation mode can be directly adjusted from the transmitter.
The other parameters mentioned above can be set by turning the dials on the device
into a specific position. To adjust the dials please only use the supplied plastic
BEASTX adjustment tool to prevent damage to the dials!

Figure 128 noframe

110.1 Tail gyro

Gyro gain and operation mode
The tail gyro gain is adjusted by one of the transmitter‘s auxiliary channels. The more
servo throw this channel produces, the higher the tail gyro gain will be. Additionally, the
direction of servo throw determines whether the gyro operates in Normal-Rate mode or in
HeadingLock mode.
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Adjustment at the device

While adjusting the gain or after initialization sequence was finished, the current amount
of gain is displayed by one of the menu LEDs for about 10 seconds: When the gain channel
is centered, this will correspond to 0% gain indicated by LED A. The maximum adjustable
tail gain is 100% and will correspond to LED N.

The color of the Status-LED indicates the selected mode: Purple indicates Normal-Rate
mode and blue indicates HeadingLock mode.

Menu-
LED

N M L K J I H G F E D C B A B C D E F G H I J K L M N

Gyro
gain

100% 96% 88% 80% 72% 64% 56% 48% 40% 32% 24% 16% 8% 0% 8% 16% 24% 32% 40% 48% 56% 64% 72% 80% 88% 96% 100%

Auxiliary
channel

-100 -96 -88 -80 -72 -64 -56 -48 -40 -32 -24 -16 -8 0 8 16 24 32 40 48 56 64 72 80 88 96 100

Gyro
mode

Normal-Rate mode HeadingLock mode

Please note that the actual percentage and sign of servo throw in the trans-
mitter will depend on its brand and/or type! For the first flight we suggest to start
with medium gain not higher than LED G (LED D for 450 size helicopters and smaller)
in HeadingLock mode (Status LED blue).

• Operation without using the auxiliary channel for tail gyro gain is not possible!
• When gain is close to point A (0% gain) the rudder servo will not perform full servo

travel as the gyro is switched off. Do not attempt to fly in this condition!

Dial 3: Tail gyro response
Factory setting of the dial 3 is horizontal which provides a good setup in most cases. Turn
dial 3 clockwise to increase the tail gyro response. Turning dial 3 counter clockwise will
decrease it. Increasing the gyro response will cause a harder stop and quicker response to
rudder stick inputs.

110.2 Cyclic adjustment

Dial 1: Cyclic gain
The swash gyro gain (cyclic gain) can be set by dial 1 from 50% up to 150%. The factory
setting is horizontal which corresponds to 100% swashplate gain. Turn dial 1 clockwise
to increase the gain and counter clockwise to decrease. For your first flights we suggest
not changing this setting. However, when using very small helicopters (such as 250 or 450
size), reduce the cyclic gain by 3 marks (=75% gain) as with such small helicopters the
control loop tends to overcompensate more easily.
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Cyclic adjustment

Dial 2: Cyclic feed forward
Factory setting of dial 2 is horizontal which provides a good setup in most cases. Turn
dial 2 clockwise to increase the cyclic feed forward. This will cause more cyclic stick input
going directly to aileron and elevator on the swashplate. Decreasing the direct stick feed
forward will do the opposite.
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111 Setup with StudioX

When you're using the optional available PROEDITION firmware in combination with
the Bank Switch feature you can set the parameters for the tail gyro and cyclic control
loop in the StudioX app independant for all three flight modes. The dials on the device
have no effect in this case. The auxiliary channel for adjusting the gyro gain is used to
switch between banks (flight modes) instead of adjusting the gyro gain (see the page Bank
Switching1 for more detailed information).

1 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:BankSwitch/en
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112 AttitudeControl

This page is a translated version1 of the page Manuals:MBPlusFblV52:AttitudeControl2
and the translation is 100% complete.

Please note that AttitudeControl is an optional feature. It is only available on devices
with MICROBEAST PLUS ProEdition firmware installed. You can buy this
optional update from the freakware Webshop3 and flash the ProEdition firmware to your
device using the StudioX Software/App.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3AAttitudeControl&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:AttitudeControl
3 https://www.freakware.de/en/beastx/software-updates-w19629
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113 What is AttitudeControl and how to
use it

Basically what AttitudeControl does is leveling your helicopter by the flip of a switch or
press of a button. There are different options on how the helicopter will be leveled which
can be selected in PARAMETER MENU.

113.1 Leveling modes
• Angular Mode

In this mode the helicopter flies like a quad copter. You have full control over pitch, but
pushing aileron or elevator will only cause the helicopter to tilt by a given angle instead
of rotating it around the roll or pitch axis. This makes flying much easier as you can't
flip over the helicopter. Instead the maximum tilt is limited by your stick input. (Note:
If you want to train inverted hovering using the angular mode, you will have to bring the
helicopter into inverted position with AttitudeControl disabled first and then activate
it).

• Bailout rescue

The rescue mode can be used to bring the helicopter into a safe and well known position in
case you loose orientation. No matter in which position the helicopter is at the moment,
upright or inverted, once you activate the bailout rescue the system will bring your
helicopter into an upright hovering position. In addition you set the Attitude Mode to
”Bailout rescue with Pitch”, here the system also will add some collective pitch input, so
the helicopter hovers even when you have the thrust stick set at negative pitch position
by accident. Or you could add even more pitch so the helicopter gains height quickly (for
this pupose you can also use the ”rescue boost” which can be set using the StudioXm App
or StudioX Software).

• 3D - Mode

This basically does the same as the rescue mode but difference is that it will also level
the helicopter in inverted position. Here the system detects which position is closer to
reach and directly levels the helicopter without making a turn around. This can be used
when you want to train and learn aerobatic maneuvers, like inverted hovering, flips or
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What is AttitudeControl and how to use it

ticotcs. As you can override the AttitudeControl by adding some cyclic stick input even
you could let AttitudeControl activated for a longer time, so the system guides you like
a helping hand. I.e. when you make a front flip you only have to concentrate on giving
correct collective pitch input. The elevator does not have to be as precise, as the exact
leveling when reaching inverted hovering position is done by attitude control, even the
system will pull the helicopter into level position, once it is tilted more than 90 degrees
to the front. Please note the system will not level the heli into on or the other direction
when it is in vertical position. This makes it more comfortable to fly around and perform
loopings or knife edge flying while 3D Mode is active!

Besides the general choice from theses 5 Modes (Angular Mode, Bailout rescue, Bailout
rescue with Pitch, 3D - Mode, 3D - Mode with Pitch) you can adjust more options with
the StudioX Software or StudioXm App. For example you can add some boost pitch
for a short amount of time so the helicopter gains height quickly, or you can lock the
thrust stick input. These options are described later in detail. Also note that when using
Bankswitching (Flight mode switching) you can set different Attitude modes and options
for each flight mode and tweak the system to your likings even more.

113.2 Activating AttitudeControl in flight

Separate channel

Usually we use a separate free channel on the transmitter to activate/deactivate
the AttitudeControl during operation. When this channel is moved into one direction,
the AttitudeControl is off, when you switch it into the other direction the AttitudeControl
will be activated and your helicopter will be leveled when you release the sticks for aileron
and elevator. Here the amount of deflection determines how strong the system reacts and
how hard it tries to keep the helicopter in level position (and in consequence how hard
it is to control the heli against). So what you need on transmitter side as a switch that
controls the AttitudeControl channel (which channel number this is you setup when doing
the receiver and function assignments in RECEIVER MENU!). When the switch is in OFF
Position the channel is moved into one direction, i.e. to -100% throw. Now when you flip
the switch in order to activate the AttitudeControl, the channel is moved into the other
direction, i.e. to +50%. In this case the AttitudeControl will activate with a gain of 50%.
The amount of gain/channel deflection must be tuned to your liking later when flying, 50
is usually a good starting point. If you don't want so hard reaction of the system, i.e.
when you want to fly while the 3D mode is active for a longer time, you will lower the gain
to maybe 30. If you want very quick and instand turn around you may raise the value to

264



Activating AttitudeControl in flight

60. Just don't go too high from the beginning as this can cause a very hard and abrupt
reaction of the system, maybe harder than your helicopter likes!

The LED display on the MICROBEAST PLUS shows whether AttitudeControl is active
and how high the gain is. When the switch channel is moved into the OFF direction the
Menu-LED A will light up and flash. In this case AttitudeControl is deactivated. Here it
doesn‘t matter how big the deflection of the channel is as only the sign of the deflection
determines whether AttitudeControl is on or off. When activating AttitudeControl and
the throw of the channel is 100%, the LED N will light up. Adjust the deflection of this
channel, i.e. by reducing the servo throw in the transmitter, so that the Menu-LEDs lights
up next to point G lights up (usually at 50% as described above).

Menu-
LED

A (flashing) B C D E F G H I J K L M N

Atti-
tude-
Con-
trol
gain

- 8% 16% 24% 32% 40% 48% 56% 64% 72% 80% 88% 96% 100%

Aux-
iliary
chan-
nel

-100 -96 -88 -80 -72 -64 -56 -48 -40 -32 -24 -16 -8 0 8 16 24 32 40 48 56 64 72 80 88 96 100

Atti-
tude-
Con-
trol
Status

off on

Programming example Spektrum radio

Figure 129 Figure 130 Figure 131
Assign a switch to the AttitudeControl channel... ... here we use switch H assigned to Aux2 (channel 7) In the servo monitor you can see how the switch changes the output

of gyro channel. +100% = AttitudeControl on

Figure 132 Figure 133 Figure 134
-100% = AttitudeControl off If you like to inverse the switch direction just reverse the Attitude-

Control channel in your transmitter
For the beginning reduce the output of the AttitudeControl channel

to apprx. 50% in the direction where AttitudeControl is activated.
This will set attitude gain to 50%.
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Gyro channel (combined switch mode)

As an alternative to using a separate channel for activating the AttitudeControl
you can also use the gyro gain channel, i.e. when you only have a 6-channel
transmitter or when using a receiver with standard wiring (here we simply
can't connect an additional channel physically). The activation of AttitudeControl
will work quite similar as described above for the separate switch channel. Moving the
channel into one direction will activate the AttitudeControl and the amount of deflection
of the channel determines the stabilization gain, when moving the gyro channel into
the other direction the leveling is disabled. But additionaly here the gyro gain channel
also still adjusts the gyro gain. Precisely this happens when the channel is moved in
the direction where the leveling is disabled. Here the amount of deflection adjusts the
gyro gain and sets the gyro into heading lock mode. So for example you would assign a
switch to the gyro gain channel and adjust the throw into one direction to let's say -50%
and in the other direction to +60%, resulting in a gyro gain of 50% and a stabilization
gain of 60%. By flipping the switch you can activate/deactivate the AttitudeCon-
trol instead of toggling the tail gyro between ”Normal-Rate” and ”HeadingLock” mode.
The gyro gain value of -50% will be saved internally when switching into positive direction.

Menu-
LED

N M L K J I H G F E D C B A B C D E F G H I J K L M N

Tail gyro
gain

100% 96% 88% 80% 72% 64% 56% 48% 40% 32% 24% 16% 8% 0% last value

Atti-
tude-
Control
gain

- 8% 16% 24% 32% 40% 48% 56% 64% 72% 80% 88% 96% 100%

Aux-
iliary
channel

-100 -96 -88 -80 -72 -64 -56 -48 -40 -32 -24 -16 -8 0 8 16 24 32 40 48 56 64 72 80 88 96 100

Atti-
tude-
Control
Status

off on

Figure 135 Figure 136 Figure 137

Figure 138
In the transmitter's gyro menu we assign a switch to control
the gyro channel (channel 5).

When the switch is released we can set the tail gyro gain. As
starting point we use 50% gain (=50% deflection).

When we pull the switch for AttitudeControl the channel is
moved to the opposite direction. Here we set -50% deflection
which sets the AttitudeControl gain to 50% as well.

Use the servo monitor to check if the gain channel is changing
direction when actuating the ”rescue switch”.
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Functional test of AttitudeControl

When using AttitudeControl with combined switch channel make sure Attitude-
Control is at least deactivated once before take off. Otherwise the tail gyro gain
would be minimal as the system would not have been able to determine your tail gain
adjustment after initialization.

Also note that in this mode it is absolutely necessary to use a switch that changes
the control directions directly and without intermediate steps. In particular, do not use
a slider on the transmitter! Otherwise, when you activate AttitudeControl the tail gyro
sensitivity would be decreased to 0% before the system turns on the AttitudeControl.
So you would have 0% of tail gyro gain when AttitudeControl is active.

A third alternative is to use the bank switching feature and set the attitude
gains fixed for each flight mode. In this case the AttitudeControl will be active as long
as the flight mode is selected and the Attitude gain is greater than 0%. So you could use
one bank/flight mode for hovering and sports flying, one flight mode for 3D aerobatics and
a third one with angular mode and 50% gain for rescue bailout or hover training. You can
switch between modes using a simple 3-position switch.

Please note that due to the complexity of this feature configuring and enabling bank
switching is only possible with the StudioX software or StudioXm app!

113.3 Functional test of AttitudeControl

When activating AttitudeControl you should be able to see an immediate impact on the
swashplate control: If the heli is tilted to one side, MICROBEAST PLUS permanently
steers the swashplate opposed to the inclination. In the region around horizontal position
the swashplate will always stay nearly horizontal to the ground (note: by default the the
heli will be rolled by 4 degrees to the right, this is to compensate the tail rotor thrust
when hovering!). The system constantly tries to bring the helicopter back to the horizontal
position as long as the helicopter is oblique.
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Figure 141

Figure 142

When AttitudeControl is deactivated on the other hand, the swashplate will always be
moved back to neutral position (perpendicular to main rotor shaft) as soon as the helicopter
is standing still for a few seconds, independant of the current leveling. Here the system
only corrects currently occurring rotational movements, but does not regulate the absolute
deviation from horizontal position.
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Flying with AttitudeControl

Figure 143

In the modes rescue bailout and 3D - Mode the system will also control the collective
pitch when it tries to rotate the heli back into level position. Here the maximum amount
of pitch is determined by the setting AttitudeControl Pitch in PARAMETER MENU
(Point M). When using the mode ”rescue bailout with pitch” or ”3D - Mode with pitch”,
additionally it will keep this pitch angle when level position is reached. Then the pilot
only can add collective pitch in the same direction, but not in the opposite direction.
Check to see if this works correctly and whether the control directions are correct. If the
helicopter is kept in hovering position, some positive collective pitch must be applied by
AttitudeControl and you can use the thrust stick to add more positive pitch, but not
less. Analogous this must work when the heli is in inverted hovering position if using
the ”3D - Mode with pitch”. Here AttitudeControl will apply some negative collective
pitch and you can only add more negative pitch, but not positive.

113.4 Flying with AttitudeControl

If not done already, for the first flight keep AttitudeControl deactivated and adjust all
flight parameters like tail gyro gain, cyclic gain and so on as described in this manual.

If the heli is set up well you can familiarize yourself with the effect of AttitudeControl. For
this we suggest to use the ”Bail out rescue mode”. Fly the helicopter in a sufficient amount
of height in a stable hover and activate the AttitudeControl by using the appropriate
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switch. The helicopter should continue to hover in approximately the same position. Now
give some aileron or elevator stick input and release the stick when the helicopter reached
some oblique position. AttitudeControl should bring the helicopter back to the horizontal
position more or less rapidly.

Deactivate AttitudeControl and again tilt the helicopter by giving some stick input. Now
the helicopter will stay tilted if you release the stick. Only when AttitudeControl is
activated by flipping the switch again, the helicopter will be rotated back to horizontal
position as before.

If using an AttitudeControl operation mode with collective pitch control, moving
the thrust stick does not have any effect in some area as AttitudeControl takes over
collective pitch control as long as the thrust stick is in this area and AttitudeControl is
activated. Therefore make sure the thrust stick is in a position that will roughly produce
the same amount of collective pitch, before and while deactivating AttitudeControl.
Otherwise when deactivating AttitudeControl the helicopter would make a leap down,
if the thrust stick controls a smaller pitch angle than AttitudeControl.

For safety reason you should never take off or land with activated AttitudeCon-
trol. As AttitudeControl actively gives control commands to the control loop of MI-
CROBEAST PLUS, the swashplate may tilt to one side if the helicopter is not placed
perfectly level on the ground. This may cause the helicopter to tilt and crash when
trying to take off or when the motor is switched off and the main rotor is running out.

113.5 Fine tuning of AttitudeControl
• The amount of deflection of the AttitudeControl switch channel controls the Attitude-

Control gain. This determines the speed and roughness of the control input from At-
titudeControl. If the effect of AttitudeControl is too low resp. the heli rotates back
to horizontal position too slowly, increase the AttitudeControl gain by increasing the
deflection of the AttitudeControl channel (i.e. by using the servo throw adjustment for
this channel in the transmitter). If on the other hand the heli overshoots after reaching
neutral position and bobs briefly, maybe the AttitudeControl gain is set too high. Reduce
the gain accordingly. In such case also make sure that cyclic gain and cyclic feed forward
are well adjusted. It is recommended to adapt the AttitudeControl gain to the preferred
application. If you would like to use AttitudeControl as emergency rescue then set the
gain as high as possible. On the other hand when using AttitudeControl mainly as a
training aid, for example in 3D - mode, then make the effect of AttitudeControl rather
weak, so that the system does take over control gently.

270



Fine tuning of AttitudeControl

• In case the helicopter is not aligned horizontally as desired with active AttitudeControl,
i. e. drifts to one side in hovering, the artificial horizon can be readjusted. This is done
in Quicktrim Menu at PARAMETER MENU point A or by changing the trim with the
StudioX software or StudioXm app. When the positioning seems to vary randomly and
the tilt gets a huge offset the longer you fly, this can be due to bad position measure-
ment. The cause for this can be high frequent vibrations, fluctuations in temperature or
misalignment of the device. On the other hand please note that minor deviations are
inherent. When you feel the artifical horizon gets some little offset after some time let
the heli stay in hover position for a few seconds without touching the sticks. Usually the
horizon will recalibrate automatically then (as long as the vibration level is not too high).
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114 Adjustment at the device

If not already done enter PARAMETER MENU by pushing the button briefly when
the device is operational, so that the Menu LED next to point A starts to flash. Then
repeatedly press the button to skip to Menu LED (menu point) L. At PARAMETER
MENU point L you can choose between five different AttitudeControl operation modes.
This is done by selection with the rudder stick. Tap the rudder stick repeatedly until the
Status-LED lights in the desired color. If one of the AttitudeControl operation modes is
selected, the AttitudeControl function is enabled and it can be activated/deactivated in
operation by using the previously assigned transmitter channel for AttitudeControl. The
”AttitudeControl disabled” option specifies the AttitudeControl is completely disabled and
actuating the AttitudeControl channel has no effect (in terms of the AttitudeControl).
The assignment to the colors of the Status-LED is as follows:

Status-LED AttitudeControl operation mode
off AttitudeControl disabled
purple Angular Mode
red flashing Bail out rescue mode
red Bail out rescue mode with pitch
blue flashing 3D - Mode
blue 3D - Mode with pitch

Firstly enable AttitudeControl when all initial settings in SETUP MENU and
RECEIVER MENU have been performed. Otherwise the servos may drive to the me-
chanical full stop, start binding and may get damaged, e.g. when AttitudeControl gets
activated when leaving the menu and the system starts to try moving the heli.

Briefly press the button store the setting. In case you've chosen a mode with (collective)
pitch control, briefly pressing the button at point L will lead to menu point M. Otherwise
menu point M will be skipped und the system will exit PARAMETER MENU.
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Hovering pitch

At PARAMETER MENU point M the collective pitch will move to the set hovering
position. As described above this will be used to keep the heli in hovering position (when
using an AttitudeControl mode with pitch). Ideally the pitch angle is exactly as large as
it is necessary to maintain a stationary hovering flight without ascending or descending.
Typically this is somewhere in the range between 5 and 6 degrees.

By moving the rudder stick left or right you can descrease or increase the hovering pitch.
The color of the Status-LED indicates the range where the pitch is in between at the
moment. This range is specified as percentage of maximum positive/negative pitch.

Status-LED AttitudeControl collective pitch
off > 20% of maximum collective pitch
purple > 30% of maximum collective pitch
red > 50% of maximum collective pitch
blue > 70% of maximum collective pitch

• Please note that during operation you can always add more pitch by giving thrust
stick input. The pitch you adjust here is only the minimum amount of pitch. So
practically in case this is not enough pitch to keep the heli in the air you will always
have the option to override the pitch input for safety reason.

• When using the ”3D - Mode with pitch” make sure that the maximum pitch range is
symmetrical, i.e. the maximum positive and negative pitch are of same size. Otherwise
the hovering pitch will differ in normal and inverted flight as the AttitudeControl pitch
is calculated from each maximum pitch setting! The setting affects both directions,
separate adjustment of the hovering pitch angles is not provided.

• If the maximum positive/negative pitch is changed at SETUP MENU point K in
consequence also the hovering pitch will change! So after adjusting the maximum
pitch also check and readjust the hovering pitch here at menu point M.

• When tilting the helicopter the amount of pitch will change and you may not see the set
amount of hovering pitch. This is because the system uses an internal algorithm that
controls the pitch during rotation, trying to roll the helicopter with as less horizontal
and vertical movement as possible. Anyhow, this algorithm bases on the assumption
that you've set the hovering pitch as good as possible. But, for examply, when you've
set more pitch in order to achieve the helicopter gaining height when AttitudeControl
is active, this may not cause the helicopter to turn on spot properly.
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115 Setup with StudioX

When StudioX/StudioXm has connected to your MICROBEAST PLUS, in the device
overview main screen click the ”Parameter setup” button. Then click the ”Next” button
repeatedly until you reach the screen ”Bank 1 - AttitudeControl” or directly go to
this options screen using the box on top. Here you can choose between five different
AttitudeControl operation modes. If one of the AttitudeControl operation modes is
selected, the AttitudeControl function is enabled and it can be activated/deactivated in
operation by using the previously assigned transmitter channel for AttitudeControl. The
”AttitudeControl disabled” option specifies the AttitudeControl is completely disabled and
actuating the AttitudeControl channel has no effect (in terms of the AttitudeControl).

Hovering pitch

When an AttitudeControl mode with pitch is used, you can set the minimum amount of
pitch deflection that is used to keep the heli in hovering position. Ideally the pitch angle is
exactly as large as it is necessary to maintain a stationary hovering flight without ascending
or descending. Typically this is somewhere in the range between 5 and 6 degrees. The
value you see here is the percentage of the maximum amount of pitch. So if you've set up
your helicopter with 12 degrees of pitch, you will roughly see 6 degrees of hovering pitch
at a value of 50. If you like to measure the exact pitch click the ”Measure” button. This
will move the swashplate into hovering position temporarily.

• Please note that during operation you can always add more pitch by giving thrust
stick input. The pitch you adjust here is only the minimum amount of pitch. So
practically in case this is not enough pitch to keep the heli in the air you will always
have the option to override the pitch input for safety reason.

• When using the ”3D - Mode with pitch” make sure that the maximum pitch range is
symmetrical, i.e. the maximum positive and negative pitch are of same size. Otherwise
the hovering pitch will differ in normal and inverted flight as the AttitudeControl pitch
is calculated from each maximum pitch setting! The setting affects both directions,
separate adjustment of the hovering pitch angles is not provided.

• If the maximum positive/negative pitch is changed at SETUP MENU point K in
consequence also the hovering pitch will change! So after adjusting the maximum
pitch also check and readjust the hovering pitch here at menu point M.

• When tilting the helicopter the amount of pitch will change and you may not see the set
amount of hovering pitch. This is because the system uses an internal algorithm that
controls the pitch during rotation, trying to roll the helicopter with as less horizontal
and vertical movement as possible. Anyhow, this algorithm bases on the assumption
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that you've set the hovering pitch as good as possible. But, for examply, when you've
set more pitch in order to achieve the helicopter gaining height when AttitudeControl
is active, this may not cause the helicopter to turn on spot properly.

Pitch boost

The option ”Pitch boost” allows to set an additional pitch input which can be added for a
restricted amount of time. For example when you set the ”Pitch boost” to 80 and the ”Boost
time” to 1000, the system will give 80% pitch input for 1 seconds (=1000 milliseconds) as
soon as the helicopter reaches horizontal position when activating the AttitudeControl. So
you can use this to gain height instantly and get away from the ground, i.e. when rescuing
the helicopter.

• You can use the ”Pitch boost” feature in any of the five AttitudeControl modes, not only
in the modes with pitch! On the other hand, when using ”Pitch boost” in combination
with Rescue with pitch or 3D-Mode with Pitch, first the system will use the ”Pitch boost”
for the given amount of time and then move the pitch to the given amount of hovering
pitch.

• When the ”Boost time” is set to 0 the ”Pitch boost” is disabled resp. will not have any
effect.
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116 Bank Switching (optional)

This page is a translated version1 of the page Manuals:MBPlusFblV52:BankSwitch2 and
the translation is 100% complete.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3ABankSwitch&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:BankSwitch
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117 Bank Switching - What's that?

With Bank Switching you can change between 3 different parameter sets in flight, instead
of using only one fixed parameter set. This allows to adapt the system to different flight
conditions or different rotorhead speeds, i.e. when hovering, cruising, speed flying, landing
and so on. Or you can use the Bank Switching to selectively change specific parameters,
i.e. switch between different rescue modes or test the effects of a parameter. Please note
that due to the variety of setup options it is only possible to enable and setup the bank
switching with the StudioX computer software or StudioXm App for mobile devices.
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118 Usage instructions

When Bank Switch is activated all parameters have to be set in the software.
This also includes the gains that usually are set with the 3 dials on the device as well
as the tail gyro gain. There is one exception: the AttitudeControl gain can be
still controlled by a separate switch channel. Only when no additional channel was
assigned in RECEIVER MENU, you have to set the AttitudeGain for each Bank in the
software and the selected AttitudeMode will be activated depending on the amount of gain.

The dials do not have any functionality anymore, the gyro gain channel now is used to
switch between the banks. When the gyro channel is in center position Bank 2 is active,
when the gyro channel is moved to positive direction Bank 1 is active, and when its moved
to negative direction Bank 3 is active.

Menu-LED
(Bank)

A H (Bank 1) D K (Bank 2) G N (Bank 3)

Rudder channel > +35% -35% to +35% < -35%

Please note that the values may vary slightly, actually there is a little range around center
position so you do not have to set the gyro channel to exactly 0% to activate bank 2. Also
the signs may be interchanged depending on the type of radio system used. Anyhow, you
can see in the Software/App which Bank is active at the moment as well as you can read
the current bank from the display. Each time you change the Bank the Menu LEDs will
light up for 4 seconds and will indicate like a little bar which Bank is selected: bar on top
is Bank 1, bar in the middle is Bank 2, bar at the bottom is Bank 3.

Figure 147 Figure 148 Figure 149
Bank 1 is indicated by LEDs AH Bank 2 is indicated by LEDs DK Bank 3 is indicated by LEDs GN
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Following the Bank display you will see the AttitudeControl display for additional 4
seconds. When LED A flashes AttitudeControl is off, otherwise one of the Menu LEDs B -
N shows the amount of AttitudeControl gain, see AttitudeControl instructions1 for further
informations.

In order to use bank switching in flight either you can assign a 3 - position switch on
your transmitter to the gyro channel (which is used for bank switching now) and select
banks randomly or you can link the gyro channel with you flight mode switch, so that the
parameter banks are set automatically for each flight mode.

Using a 3-Position switch to toggle parameter banks

Figure 150 Figure 151 Figure 152
Assign a switch to the gyro channel... ... here we use switch G In the servo monitor you can see how the switch changes the output

of gyro channel

Figure 153 Figure 154 Figure 155
0% (=Bank 2) -100% (=Bank 3) If you like to inverse the switch direction just reverse the gyro

channel in your transmitter

Using the flight mode system of your radio to automatically switch parameter
banks

Figure 156 Figure 157 Figure 158
Activate the gyro function in your transmitter... ... and use the flightmodes to control the gyro channel. Set the

values to select banks for each flight mode as necessary.
As already mentioned use the servo monitor and the display on the

device to check whether everything is working as expected.

1 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV5:AttitudeControl/en
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Fine tuning of AttitudeControl

• When using bank switching please be absolutely sure which banks you're using in flight
and which are the banks you can choose from. When you do not need a bank either
make sure that you can't activate it on the transmitter or copy all parameter values
from another bank to this bank, so you will not switch to an unwanted condition by
accident.

• When Bank Switching is disabled always the parameters of Bank 1 will be used!
• The options you can change in the devices PARAMETER MENU are always related

to Bank 1, no matter whether Bank Switching is used or not!
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119 Setting Bank Switching with
StudioX

When StudioXm has connected to your MICROBEAST PLUS in the device overview main
screen click the ”Parameter” button. Then click the ”Next” button repeatedly until you
reach the screen ”Bank 1 - Gains” or directly go to this options screen using the box on
top. Here you can aktivate Bank Switching clicking the specific button below the gain
adjustments. When Bank switching is activated the following screens are accessible and
can be used to change parameters of each of the Banks 2 & 3 besides the Paramters of
Bank 1 in the beginning.

Please note that the first screen ”Quick trim” has global effect, meaning that the values set
here are used in all of the Banks. Separate trimming for each bank is not provided.

When you've set a separate control channel for the AttitudeControl function in ”Control
setup” the gain adjustment for AttitudeControl in the App will have no effect. Only you
can use Bank Switching then to change between different rescue modes in flight. On the
other hand when you did not assign a separate channel for the AttitudeControl, you can
set the AttitudeControl gain for each bank/flight mode and use the Banks/flight modes to
activate/deactivate the rescue in flight. Note that AttitudeControl will enable when the
gain is higher than 12! Check the status display on the device overview main screen or the
display on the device to see if AttitudeControl is active and what gain is set!
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120 Reset to default settings

This page is a translated version1 of the page Manuals:MBPlusFblV52:FactoryReset2 and
the translation is 100% complete.

In the following we will describe how to reset your device to factory settings. This
brings all parameters and settings back to the default values as mentioned in the man-
ual and shown on the MICROBEAST PLUS quick reference card3 (marked with a * there).

Please note: The factory reset will not change your receiver settings (receiver type,
function assignments, failsafe settings). This simply can be changed by doing the
receiver setup procedure in Receiver Menu4 again.

In case your system does not pass initialization sequence, you will not be able to perform
factory reset on the device as you need to do this in Setup Menu (which is accessed
from operation mode). But doing a reset will not solve this problem anyway! When
you can't pass radio system initialization sequence, make sure to perform
Receiver Menu5 setup completely!

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3AFactoryReset&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:FactoryReset
3 http://www.beastx.com/download/manual/microbeast/MBPlus_QuickReferenceCard_V52_EN.pdf
4 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:ReceiverType/en
5 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:ReceiverType/en
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121 Performing factory reset at the
device

To perform the reset enter SETUP MENU. Release the button once and push and hold
it again. Keep the button pressed for at least 15 seconds. You will see the Menu LEDs
cycling down from A to N. This shows factory reset was performed. The system will exit
SETUP MENU when you release the button. Now all settings are set to default and you
have to perform the Basic Setup1 again, in order to fly the helicopter.

Figure 159

1 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV5:Setupmenu_intro/en
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122 Factory reset with StudioX

When using the StudioX app/software you can perform the factory reset by computer (re-
quires USB2SYS interface) or with your smartphone/tablet (requires BLE2SYS interface).
You will find the reset option by choosing ”Backup/Restore” from the overview screen in
StudioX (which opens when connection is established to your MICROBEAST PLUS).
From there click the ”Next” button two times or directly choose ”Factory reset” from the
selection box above to open the reset screen.

Figure 160
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Factory reset with StudioX

Figure 161

Click the ”Reset” button and confirm the question ”Are you really sure?”. Now all settings are
set to default and you have to perform the Basic Setup1 again, in order to fly the helicopter.

1 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV5:Setupmenu_intro/en
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123 Information about firmware versions

This page is a translated version1 of the page Manuals:MBPlusFblV52:VersionInfo2 and the
translation is 100% complete.

The software that is installed on your MICROBEAST PLUS controller is what we call a
”firmware”. This firmware can be updated (i.e. for improvements, fixes, new features, ...)
by downloading a file from the internet and flashing this on the device. To distinguish
between firmware files each firmware has a unique version number ”X.Y.Z” where ”X” is the
major version, ”Y” is the minor version and ”Z” is the patch version. You can say that when
the major version (”X”) changes then a lot will be different between two versions. When
minor version ”Y” increases, there will be a few new features or parameters. A change in
”Z” is only a patch or fix that shouldn't be greatly noticable expect for some very little
improvements. From the changelog below you can find out differences between versions.
In general it is always recommended to stay with the latest version as this should give you
the most features and benefits.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%
3AMBPlusFblV52%3AVersionInfo&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:VersionInfo

295

https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%3AMBPlusFblV52%3AVersionInfo&action=page&filter=&language=en
https://wiki.beastx.com/index.php?title=Special:Translate&group=page-Manuals%3AMBPlusFblV52%3AVersionInfo&action=page&filter=&language=en
https://wiki.beastx.com/./index.php/Manuals:MBPlusFblV52:VersionInfo




124 Reading the current firmware
version

When connecting your MICROBEAST PLUS with the StudioX app or software the
firmware version is the first thing you will see when the overview screen opens. In case
there is a firmware update available usually there also should pop up some information
message. Then you may update your device right away or read here what has changed in
decide if it's useful for you to update.

124.1 LED display of the device

Reading the firmware version from StudioX is the most convenient way but it also to read
the firmware without the help of an external device. After powering up MICROBEAST
PLUS it performs a brief initialization phase. A quick self test turns all menu LEDs on
simultaneously and the Status LED cycles through all colors. Then, for about 3 seconds, the
Status LED turns red and the first two digits (X and Y) of the internal firmware version are
shown. In the remaining time a running light of the LEDs A - G signals that the sensors are
being calibrated and the LEDs H - N do indicate the initialization of the receiver signals.
During the initialization phase (i.e. when viewing the firmware version or later) briefly
push the button to display the third digit (Z) of the firmware version. Here the Status LED
flashes purple. Again briefly press the button and the color of the Status LED changes to
flashing blue. Now you can read the firmware‘s data version ”X.Y” from the display. If you
press the button for a third time, the Status LED goes off and the hardware version ”X.Y”
of this MICROBEAST PLUS device is displayed. Press the button for a last time to leave
the version display and to view the running light for status information.

124.2 Representation of values

The representation of all values is in binary using the Menu LEDs. When a Menu LED is
lit up this stands for ”1”, when the LED is off this means ”0”. The least significant bits are
A and H. The type of value that is currently displayed is represented by the color of the
Status LED as described above.

Firmware version
As mentioned above the firmware version consists of three values ”X.Y.Z”. ”X” and ”Y”
are displayed automaticaly before the initialization sequence. ”X” is represented by Menu
LEDs A - G, ”Y” is represented by letters H - N. The ”Z” value is shown if the button is
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pressed once while initialization takes place. To display ”Z” all LEDs A - N are used.

Data version
The data version consists of two values ”X.Y” which are displayed at the same time through
menu LEDs A - G for ”X” and H - N for ”Y”.

Hardware version
The hardware version consists of two values ”X.Y” which are displayed at the same time
through menu LEDs A - G for ”X” and H - N for ”Y”.
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125 StudioX software and mobile app

This page is a translated version1 of the page StudioXm2 and the translation is 100%
complete.

StudioX / StudioXm is the app that allows to fully configure your MICROBEAST PLUS,
Spektrum AR7210BX and NANOBEAST. You can use it to do all the configuration
from the computer or smartphone, to backup settings, load preconfigured setups and
do a lot more. The PC/mac software can also be used to update and configure your
BLE2SYS bluetooth smart interface which is used to connect your BEASTX device with
the smartphone. In addition you can perform some adjustments with older devices like
MICROBEAST and Spektrum AR7200BX/AR7300BX.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-StudioXm&action=
page&filter=&language=en

2 https://wiki.beastx.com/./index.php/StudioXm
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126 Windows PC/mac and USB2SYS
computer interface

The latest StudioX version is 3.5.2!

126.1 Installation

If not already done you can get StudioX here:

StudioX 3.x for Windows1

StudioX 3.x for macOS2

The setup procedure is easy and works as usual. On (older) Windows systems you may get
a note that vcredist_x86.exe is missing on your computer. In this case please install the
Microsoft Visual C++ 2019 Redistributable Package (even if you have installed
any Microsoft Visual C++ package on you computer you may need this specific version!).
The file is included in the StudioX installation folder. Also you can get this from the
Microsoft website or by using the Windows Update functionality.

To connect your BEASTX device to the computer you need one of the following USB
interfaces:

Figure 162 Figure 163
Figure 164

1 http://studiox.beastx.com/download/latest.php?os=win
2 http://studiox.beastx.com/download/latest.php?os=mac
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Windows PC/mac and USB2SYS computer interface

BEASTX
USB2SYS interface

SPEKTRUM
SPMA3030 interface

RCWARE RX2SIM
Wireless Multi-Sim Adapter
with USB2SYS interface emulation

After installation of the StudioX software bundle, Windows should install the correct drivers
when the USB2SYS / SPMA3030 interface is plugged in the PC for the first time. When
using the RX2SIM Multi-Sim Adapter drivers should install as soon as it is switched to
USB2SYS emulation mode (push button repeatedly until LED lights yellow, see RX2SIM
manual). Check the notifications of your Windows system:

Figure 165 noframe Figure 166 noframe

If you did not see any message popping up at all, check you Windows device manager if the
interface driver has been installed correctly. To access the device manager under windows
type devmgmt.msc in the Startmenu's search bar or simply enter Device manager. You
must be able to find following entry:

Figure 167 noframe Figure 168 noframe
The name COM3 may be different on your PC. This entry must disappear

when you disconnect the Interface from the PC and re-appear when you connect
it again.

If there is only an entry marked with an yellow ”!” something went wrong and
you have to install the driver files manually.
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Connecting the USB2SYS with your BEASTX device

In case the drivers did not install correctly please see the USB2SYS driver installation
guide3.

126.2 Connecting the USB2SYS with your BEASTX device

All BEASTX gyros come with a serial communication port which typically is marked with
the letters SYS. Connect the servo wire coming from your USB interface to this port.
Make sure to connect the wire in correct polarity on both sides!

Figure 169
When using the USB2SYS interface you have to power the device with a separate power supply, i.e.
receiver battery or BEC of the R/C model. It will not be powered from the USB port.

Also you can use a RX2SIM Wireless Multi-Sim Adapter instead of the USB2SYS interface.
For this you can switch the RX2SIM into an USB2SYS emulation mode (push button on
the RX2SIM several times until the LED lights up in orange color).

Figure 170 Figure 171
In this configuration the BEASTX gyro will be powered from the USB port.
Anyhow, this only will work when receiver and servos are not connected to the
gyro! Otherwise the power of the USB port will not be sufficient to supply all
consumers. In this case you have to power the device from the receiver battery
as well.

But here when using more than 6 Volts (i. e. using a 2s Lipo battery as receiver
power supply) you must disconnect the red wire (plus pole) from the servo wire
going to the interface. Otherwise you will damage the RX2SIM and/or
USB port of your computer!

3 https://wiki.beastx.com/./index.php/USB2SYS/SPMA3030_driver_installation/en
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Windows PC/mac and USB2SYS computer interface

To configure and update your BLE2SYS bluetooth LE adapter with StudioX connect it
with the USB2SYS interface or RX2SIM wireless simulator interface to the computer.
Using the USB2SYS you must power the device with an external power supply connected
to a Y-harness. Watch out for correct polarity!

Figure 172 Figure 173
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127 Smartphone/tablet and BLE2SYS
bluetooth interface

If not already done download and install the latest version of StudioXm from the Apple
iTunes Store or GooglePlay Store:

StudioXm for iOS1 StudioXm for Android2

Make sure to give the App privileges for using the bluetooth connection and to write
data to the internal storage. With iOS you will be asked to grant privileges at first
start up. On Android devices sometimes it may be necessary to do this manually in
the Application settings! (When the StudioXm App is not allowed to write to the
internal storage your user specific settings will not be saved, i.e. language and port
settings, device names, storing RestorePoints, etc.) Also make sure to allow the App
to access your internet connection in case you want to download firmware update files
for your device. Note this may produce extra costs when using your mobile data connection!

To connect your BEASTX controller with your smartphone/tablet the BLE2SYS bluetooth
smart interface is required. This is plugged into your device's SYS port and is used to
establish a wireless communication to the phone.

Figure 174

1 https://itunes.apple.com/us/app/studioxm/id1145413743?ls=1&mt=8
2 https://play.google.com/store/apps/details?id=com.freakware.StudioXm
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Smartphone/tablet and BLE2SYS bluetooth interface
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128 Basic functionality

This page is a translated version1 of the page StudioXm:Overview2 and the translation is
100% complete.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-StudioXm%
3AOverview&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/StudioXm:Overview
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129 BEASTX flybarless system

129.1 Connecting to device

If not already done start StudioX now. When theUSB2SYS is connected to the computer,
make sure the corresponding port is selected in the selection box in the middle of the
screen. If you have connected it after starting the software, click the RESCAN button
above to refresh the port list, usually the correct port will be selected automatically then.
If you don't know which port is the right one, also you can disconnect the USB2SYS once
again, click RESCAN to clear the port list, connect the USB2SYS, wait a few seconds and
click RESCAN once more. Now the port should be selected.

With the BLE2SYS in combination with a smartphone/tablet the BLE2SYS device
should appear automatically when starting the app after powering up your flybarless device
with BLE2SYS. If this is not the case, click the selection box and choose ”BLE2SYS”. If
nothing's there, click the RESCAN button above to search for new devices. This can take
from a few seconds up to a few minutes. If the scan process finishes immediately and the
box stays empty it is very likely the bluetooth function is switched off on your phone or
the app has no rights to access the bluetooth connection! So check your phone settings in
this case.

Then connect the USB2SYS interface to the [SYS] port of your BEASTX device and
power everything up. Click CONNECT to load the data from your device and to enter
configuration menus. In case you are asked for the BLE2SYS pin code, this is 1111 by
default.

When connection fails, on the computer once again check driver installation and
port configuration as shown in the beginning1. When your BLE2SYS is not found by
the smartphone/tablet, check if the BLE2SYS it is operating properly: The blue
LED must flash in short intervals. Note that by default the interface will switch off
automatically after 30 seconds. So if you need too long time to initiate connection it
may have been disabled. Disconnect it or cylce power and try again. Sometimes it

1 https://wiki.beastx.com/./index.php/StudioXm/en
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can be helpful to close the app completely, disconnect and reconnect the
BLE2SYS and start over again!

Also note that the device name can be different! By default it's ”BLE2SYS”, but as it's
possible to change the bluetooth id, it maybe different. (The automatic deactivation
time as well as the bluetooth id can be changed in the configuration menu by clicking
the BLE2SYS button above the device selection box.)

129.2 Overview screen

When connection to your BEASTX device is established, wait until the data is loaded from
the device and initialization sequence is finished. At first the system will calibrate to the
radio system, Menu LEDs H to N will cycle up and down at the device (MICROBEAST
PLUS/AR7210BX) and you can read Radio init in the opening overview screen. During
this time do not move the sticks on your radio as the system is learning the stick
mid positions! In the second step the device checks if the sensors are working correctly
and learns the sensor rest positions. Here Menu LEDs A to G will cycle up and down
(MICROBEAST PLUS/AR7210BX) and you can read Sensor init in the opening
overview screen. During this time do not move the helicopter! When initialization is
completed, the Status LED will change to blue or purple color indicating the current gyro
mode and you can read the gyro gain and mode in the app.

To be able to access all settings wait until your device has passed initialization sequence.
If it doesn't, probably receiver setting is wrong. So start with the CONTROL SETUP.

If you can't get through the initialization sequence either because LEDs A-G or LEDs
H-N don't stop cycling, please read the FAQ2 and do the CONTROL SETUP first (see
manual of your device for further instructions).

2 https://wiki.beastx.com/./index.php/Help:FAQ:Powerup/en
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130 BLE2SYS Configuration

When using an iOS or Android smartphone/tablet you can configure the BLE2SYS
device by tapping the BLE2SYS button on top of the main window. This will open
a configuration screen (or you will be asked to enter the pin code for the bluetooth
device first). Also you can configure your BLE2SYS by the help of a PC/mac. In
this case you have to connect the BLE2SYS to a USB2SYS computer interface using a
Y-harness and powering with a receiver battery over the second line (as shown earlier1).
Then just click ”Connect” and open the com port as you would connect to a BEASTX gyro.

130.1 Device Name

You can set a custom device name (maximum length 11 digits) by changing the name in
the line on top of the screen, i. e. by entering the name of your helicopter. Then this
name will be the bluetooth identifier. Please note when chaging the name you may have
to restart the StudioX app as well as the BLE2SYS device in order to see the new name in
the main window.

130.2 Automatic deactivation

Never ever fly your helicopter when the bluetooth device is active! The bluetooth signal is
sent on the 2.4GHz band and may interfer with your radio signal. For your convenience you
can set an automatic deactivation timeout here, so the device will power off automatically
after the given amount of time when no connection is requested. So you can leave the
module plugged into your BEASTX device when flying the helicopter and when not using
the app. When you set the timeout to 0 the device will be active all time.

Warning: When you deactivate the timeout, never leave your BLE2SYS connected
when flying your helicopter! This can lead to radio signal loss and cause severe injury
or damage!

1 https://wiki.beastx.com/./index.php/StudioXm/en
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130.3 Change pin code

If necessary you can change the pin code for connecting to the BLE2SYS. We highly
recommend to do this as the default pin ”1111” is known to everyone, so it may be very
likely that some moron tries to fool you and connects to your device when on the flying
field or even when you intend to fly!

130.4 Firmware update

When you are using a computer (PC/mac) to configure your BLE2SYS, you will additionaly
see a ”Firmware Update” button. So obviously when you click that button you will be able
to upload latest firmware updates to your BLE2YS interface (if necessary). The update
procedure is not different to any other BEASTX device and is described in the section
Firmware Update2.

2 https://wiki.beastx.com/./index.php/StudioXm:FirmwareUpdate/en
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131 Presets/Backup/Restore/Reset

This page is a translated version1 of the page StudioXm:BackupRestore2 and the translation
is 100% complete.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-StudioXm%
3ABackupRestore&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/StudioXm:BackupRestore
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132 Preset helicopter settings

For a given set of helicopters StudioX offers preset setups. In case you have the exact same
helicopter with similar electronic setup (i. e. servos, ESC, ...) you can load the preset for
your helicopter to your BEASTX flybarless device. So it is not necessary to go through
the basic setup routine as your device will be readily setup by loading the preset. Anyhow,
you must make sure your radio setup is done properly and that all control commands on
the radio are working as expected. Also it may be nessary to readjust the servo center
positions, either using the quick adjust option in PARAMETER MENU or the single
trimm option of SETUP MENU. Last but not least it is absolutely mandatory that your
BEASTX device is mounted in the exact same position is defined by the given preset.
Otherwise the correction of the system will go into the wrong direction. In case your device
is mounted differently, you must check and readjust device orientation in SETUPMENU!

Figure 176 Figure 177
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133 Backup/Restore

With StudioX you can save your current device settings and load them to your device
again, i. e. when you like to test the effect of some parameters and you want switch back
to the former setup. With the StudioX software for PC and macOS it is also possible to
export those backups to the computer's file system. So you can share your settings with
other pilots.

Creating a restore point

You will find the option for saving your setup on the next screen behind the heli presets.
Please click ”Next” in the lower right corner on the screen where you see the Align helis, or
choose backup/restore from the selection box above in the middle.

Figure 178 Figure 179
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Figure 180

Click

”Create” to create a new restore point which saves your settings.
Figure 181

You

will find the new restore point in the selection box in the middle of the screen.
Choose it to see all the details and in order to reload or export it.

Figure 182
The informations about the restore point will be filled out automatically with
date, serial number, helicopter name and other informations. You can edit these
if necessary. The modification will be stored automatically!

Exporting a restore point to the file system
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Figure 183

Select

the restore point you like to save to the file system and click ”Export Restore-
point”.

Figure 184

Choose

the destination folder and enter a filename. The data will be saved with ending
”.rsp”.

Import a restore point from the file system

Figure 185

Click

”Import Restorepoint” and choose the restorepoint file with ending ”.rsp” from
the location it is stored on your computer.

Figure 186

In

case the file was valid and can be used for your device, there should be a new
entry in the list now. Select this new entry and flash it to your device by
clicking ”Load Restorepoint”.
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134 Reset all settings

You will find the reset option by choosing ”Backup/Restore” from the overview screen in
StudioX (which opens when connection is established to your BEASTX device). From
there click the ”Next” button two times or directly choose ”Factory reset” from the selection
box above to open the reset screen.

Figure 187 Figure 188

Click

the ”Reset” button and confirm the question ”Are you really sure?”. Now all
settings are set to default and you have to perform the basic setup again, in
order to fly the helicopter.

Please note: The factory reset will not change your receiver settings (receiver type,
function assignments, failsafe settings). This simply can be changed by doing the receiver
setup procedure in RECEIVER MENU.
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135 Firmware update

This page is a translated version1 of the page StudioXm:FirmwareUpdate2 and the trans-
lation is 100% complete.

1 https://wiki.beastx.com/index.php?title=Special:Translate&group=page-StudioXm%
3AFirmwareUpdate&action=page&filter=&language=en

2 https://wiki.beastx.com/./index.php/StudioXm:FirmwareUpdate
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136 Introduction

StudioX/StudioXm allows to directly flash firmware files to your BEASTX device using
the USB (StudioX for PC/Mac) or bluetooth (StudioXm for smartphones) connection.
The update process is similar to all our devices so it will be shown here for MICROBEAST
PLUS exemplarily. Using a computer in combination with the USB2SYS interface also
allows to update the firmware of your BLE2SYS bluetooth interface. Updating the
BLE2SYS from a smartphone and via bluetooth is not provided.
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137 freakware Network

The firmware files must be downloaded from the freakware network webserver. So for
the update process it is necessary that your computer or mobile device serves an internet
connection. Please note that especially when using mobile data this may produce costs!
We recommend to not use the mobile network and just do the update process at home
where you have (free) wifi. Especially when using a mobile device check that your network
settings and privileges for using the internet are set correctly for the StudioXm app in you
Android or iOS settings. Typically, when your internet is not configured correctly you will
not be able to login to the freakware network and will see an error message when clicking
the ”Firmware Update” button in the app.

Now to get the firmware files, at first you will be prompted to log in to the freakware
network with your login (=email address) and password. If not already done create an
account now. If you have forgotten your password click the corresponding button to
request a new password. The login credentials will be stored, so next time when doing a
firmware update you can skip this step quickly. If you don't like that your password is
saved you can disable the corresponding option.

Choose Firmware Update from the overview

Log in to the freakware network with your credentials or create a new account.
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138 Update procedure

For the update procedure it is highly recommended to unplug all servos as the servo can go
to full deflection during the setup. This is because the outputs of your device will not send
out any signals during the update process. In such situation some servos can behave very
strange or unforeseen, especially cheap servos with bad servo software. Using an electric
heli it is also recommended to unplug the motor from the ESC or unplug the ESC or main
battery in case this is not used for powering the radio system (no BEC), so the motor will
not start by accident during or after the firmware update.

You can only download firmware updates when the device is registered/linked to your user
account. When the device belongs to anyone else, a message will tell you. In this case
please contact the BEASTX customer service providing your user account (email address)
and the devices serial number. To make this procedure more convenient you can click the
email link in the StudioX/StudioXm app, so an email with the requesting serial number
will be opened automatically.

If the device is not registered to anyone, click the Register Device button once to link it to
your account.

In the combo box in the middle of the screen you can choose between all available firmware
files for your device. It is recommended to always use the latest/highest firmware version.
Firmware files marked as BASIC will provide the standard firmware that usually comes
with your MICROBEAST PLUS / AR7210BX / NANOBEAST which means the device
will have the flybarless functionality and some little gimmicks like headspeed governor
(usually everything that is necessary to fly a helicopter).

Firmware files marked as PRO or PROEDITION include the basic functionality plus
enhanced features like rescue bailout, automatic stabilization, bank switching or other
features the give you more options and features that may help you flying or that allow to
tweak the system to all your needs. Please note: This firmware is not free of charge as
it gives some additional functions not all people need and not all people want to pay for!
So only if you like to have those features you can upgrade your device to be able to also
request these firmware files. In case your device is not eligible to download the firmware,
you can get to the freakware Webshop by clicking the button below where you can directly
buy the upgrade option for your device.

Once you have chosen the firmware you want to flash to your device and in case the
firmware is unlocked for your device you can click the request button. Now please wait a
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few seconds until the firmware file was generated individually for your device. Once this
is done, again click the button to Download and Flash the firmware. Before this happens
you will be asked one last time, if you are really sure you want to flash a new firmware
to your device. Please note: Flashing from a different major version (i.e. updating from
V4.x.x to V5.x.x) will erase all settings of your device and you will have to do all the setup
again. This is because typically a new major version will be created when the whole setup
procedure has changed are a bunch of new settings and parameters will be added to the
firmware, so the old setup is not applicable to the new firmware anymore. So also make
sure you've read and understood the manual for the new firmware as well!

The firmware procedure should start immediately after pressing the OK button. During
the update please do not do anything! Just wait until the progress has gone up to 100%,
which will take a few seconds when using a computer with USB2SYS and may take 1
or 2 minutes when using a smartphone with BLE2SYS bluetooth connection. When
using the bluetooth keep your smartphone/tablet in very close distance to the BLE2SYS
module (just a few inches) as the bluetooth connection can be interrupted easily. Also it
is advisable to keep the radio system switched off when performing the update and stay
aways from other radio devices like wifi routers or similar. When the procedure has finished
your device will reboot and StudioX/StudioXm will close the connection. Now you can
connect again and start over with the setup.
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139 When the update fails

When the update does finish completely usually the device will be stuck in recovery mode
as the main application is erased now. This is no problem at all! Just try again. If the
update fails again and again at some point, completely close the app and power off your
device. Power on again, start the app and try again. If that all does not work you please
try another computer or smartphone.

Especially when using the bluetooth connection do as mentioned above: stay away
from radio devices that may interfere with the bluetooth connection and try to stay
as close to the BLE2SYS as possible. When using a computer in combination with
USB2SYS make sure there are no processes running in background that may interrupt
USB communication. Especially when using a virtual machine for running the StudioX
app it may happen that the USB connection is slow and not performing properly.
So do not use a virtual machine for running the app. Also make sure drivers are
installed and configured properly. In very rare cases it can be that the wire or plugs
from USB2SYS to your device may be damaged or have a loose connection, so try a
different connection cable. Finally make sure your power supply/battery is fully charged
and holding voltage and disconnect all servos for the update procedure as mentioned above.
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• GFDL: Gnu Free Documentation License. http://www.gnu.org/licenses/fdl.
html
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work, commercial use, and all other use is permitted.
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of the common face of the euro coins belongs to the European Commission. Authorised
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1 Chapter 141 on page 343
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141 Licenses

141.1 GNU GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright © 2007 Free Software Foundation, Inc. <http://fsf.org/>

Everyone is permitted to copy and distribute verbatim copies of this
license document, but changing it is not allowed. Preamble

The GNU General Public License is a free, copyleft license for software
and other kinds of works.

The licenses for most software and other practical works are designed
to take away your freedom to share and change the works. By con-
trast, the GNU General Public License is intended to guarantee your
freedom to share and change all versions of a program–to make sure
it remains free software for all its users. We, the Free Software Foun-
dation, use the GNU General Public License for most of our software;
it applies also to any other work released this way by its authors. You
can apply it to your programs, too.

When we speak of free software, we are referring to freedom, not price.
Our General Public Licenses are designed to make sure that you have
the freedom to distribute copies of free software (and charge for them
if you wish), that you receive source code or can get it if you want
it, that you can change the software or use pieces of it in new free
programs, and that you know you can do these things.

To protect your rights, we need to prevent others from denying you
these rights or asking you to surrender the rights. Therefore, you have
certain responsibilities if you distribute copies of the software, or if you
modify it: responsibilities to respect the freedom of others.

For example, if you distribute copies of such a program, whether gratis
or for a fee, you must pass on to the recipients the same freedoms that
you received. You must make sure that they, too, receive or can get
the source code. And you must show them these terms so they know
their rights.

Developers that use the GNU GPL protect your rights with two steps:
(1) assert copyright on the software, and (2) offer you this License
giving you legal permission to copy, distribute and/or modify it.

For the developers’ and authors’ protection, the GPL clearly explains
that there is no warranty for this free software. For both users’ and
authors’ sake, the GPL requires that modified versions be marked as
changed, so that their problems will not be attributed erroneously to
authors of previous versions.

Some devices are designed to deny users access to install or run mod-
ified versions of the software inside them, although the manufacturer
can do so. This is fundamentally incompatible with the aim of protect-
ing users’ freedom to change the software. The systematic pattern of
such abuse occurs in the area of products for individuals to use, which
is precisely where it is most unacceptable. Therefore, we have designed
this version of the GPL to prohibit the practice for those products. If
such problems arise substantially in other domains, we stand ready to
extend this provision to those domains in future versions of the GPL,
as needed to protect the freedom of users.

Finally, every program is threatened constantly by software patents.
States should not allow patents to restrict development and use of soft-
ware on general-purpose computers, but in those that do, we wish to
avoid the special danger that patents applied to a free program could
make it effectively proprietary. To prevent this, the GPL assures that
patents cannot be used to render the program non-free.

The precise terms and conditions for copying, distribution and modi-
fication follow. TERMS AND CONDITIONS 0. Definitions.

“This License” refers to version 3 of the GNU General Public License.

“Copyright” also means copyright-like laws that apply to other kinds
of works, such as semiconductor masks.

“The Program” refers to any copyrightable work licensed under this Li-
cense. Each licensee is addressed as “you”. “Licensees” and “recipients”
may be individuals or organizations.

To “modify” a work means to copy from or adapt all or part of the work
in a fashion requiring copyright permission, other than the making of
an exact copy. The resulting work is called a “modified version” of the
earlier work or a work “based on” the earlier work.

A “covered work” means either the unmodified Program or a work
based on the Program.

To “propagate” a work means to do anything with it that, without per-
mission, would make you directly or secondarily liable for infringement
under applicable copyright law, except executing it on a computer or
modifying a private copy. Propagation includes copying, distribution
(with or without modification), making available to the public, and in
some countries other activities as well.

To “convey” a work means any kind of propagation that enables other
parties to make or receive copies. Mere interaction with a user through
a computer network, with no transfer of a copy, is not conveying.

An interactive user interface displays “Appropriate Legal Notices” to
the extent that it includes a convenient and prominently visible fea-
ture that (1) displays an appropriate copyright notice, and (2) tells the
user that there is no warranty for the work (except to the extent that
warranties are provided), that licensees may convey the work under
this License, and how to view a copy of this License. If the inter-
face presents a list of user commands or options, such as a menu, a
prominent item in the list meets this criterion. 1. Source Code.

The “source code” for a work means the preferred form of the work for
making modifications to it. “Object code” means any non-source form
of a work.

A “Standard Interface” means an interface that either is an official
standard defined by a recognized standards body, or, in the case of
interfaces specified for a particular programming language, one that is
widely used among developers working in that language.

The “System Libraries” of an executable work include anything, other
than the work as a whole, that (a) is included in the normal form of
packaging a Major Component, but which is not part of that Major
Component, and (b) serves only to enable use of the work with that
Major Component, or to implement a Standard Interface for which an
implementation is available to the public in source code form. A “Ma-
jor Component”, in this context, means a major essential component
(kernel, window system, and so on) of the specific operating system (if
any) on which the executable work runs, or a compiler used to produce
the work, or an object code interpreter used to run it.

The “Corresponding Source” for a work in object code form means all
the source code needed to generate, install, and (for an executable
work) run the object code and to modify the work, including scripts
to control those activities. However, it does not include the work’s
System Libraries, or general-purpose tools or generally available free
programs which are used unmodified in performing those activities but
which are not part of the work. For example, Corresponding Source
includes interface definition files associated with source files for the
work, and the source code for shared libraries and dynamically linked
subprograms that the work is specifically designed to require, such as
by intimate data communication or control flow between those sub-
programs and other parts of the work.

The Corresponding Source need not include anything that users can re-
generate automatically from other parts of the Corresponding Source.

The Corresponding Source for a work in source code form is that same
work. 2. Basic Permissions.

All rights granted under this License are granted for the term of copy-
right on the Program, and are irrevocable provided the stated con-
ditions are met. This License explicitly affirms your unlimited per-
mission to run the unmodified Program. The output from running a
covered work is covered by this License only if the output, given its
content, constitutes a covered work. This License acknowledges your
rights of fair use or other equivalent, as provided by copyright law.

You may make, run and propagate covered works that you do not con-
vey, without conditions so long as your license otherwise remains in
force. You may convey covered works to others for the sole purpose
of having them make modifications exclusively for you, or provide you
with facilities for running those works, provided that you comply with
the terms of this License in conveying all material for which you do not
control copyright. Those thus making or running the covered works
for you must do so exclusively on your behalf, under your direction
and control, on terms that prohibit them from making any copies of
your copyrighted material outside their relationship with you.

Conveying under any other circumstances is permitted solely under
the conditions stated below. Sublicensing is not allowed; section 10
makes it unnecessary. 3. Protecting Users’ Legal Rights From Anti-
Circumvention Law.

No covered work shall be deemed part of an effective technological
measure under any applicable law fulfilling obligations under article
11 of the WIPO copyright treaty adopted on 20 December 1996, or
similar laws prohibiting or restricting circumvention of such measures.

When you convey a covered work, you waive any legal power to forbid
circumvention of technological measures to the extent such circum-
vention is effected by exercising rights under this License with respect
to the covered work, and you disclaim any intention to limit opera-
tion or modification of the work as a means of enforcing, against the
work’s users, your or third parties’ legal rights to forbid circumvention
of technological measures. 4. Conveying Verbatim Copies.

You may convey verbatim copies of the Program’s source code as you
receive it, in any medium, provided that you conspicuously and appro-
priately publish on each copy an appropriate copyright notice; keep in-
tact all notices stating that this License and any non-permissive terms
added in accord with section 7 apply to the code; keep intact all no-
tices of the absence of any warranty; and give all recipients a copy of
this License along with the Program.

You may charge any price or no price for each copy that you con-
vey, and you may offer support or warranty protection for a fee. 5.
Conveying Modified Source Versions.

You may convey a work based on the Program, or the modifications
to produce it from the Program, in the form of source code under the
terms of section 4, provided that you also meet all of these conditions:

* a) The work must carry prominent notices stating that you modified
it, and giving a relevant date. * b) The work must carry prominent
notices stating that it is released under this License and any conditions
added under section 7. This requirement modifies the requirement in
section 4 to “keep intact all notices”. * c) You must license the entire
work, as a whole, under this License to anyone who comes into pos-
session of a copy. This License will therefore apply, along with any
applicable section 7 additional terms, to the whole of the work, and
all its parts, regardless of how they are packaged. This License gives
no permission to license the work in any other way, but it does not
invalidate such permission if you have separately received it. * d) If
the work has interactive user interfaces, each must display Appropriate
Legal Notices; however, if the Program has interactive interfaces that
do not display Appropriate Legal Notices, your work need not make
them do so.

A compilation of a covered work with other separate and independent
works, which are not by their nature extensions of the covered work,
and which are not combined with it such as to form a larger program,
in or on a volume of a storage or distribution medium, is called an
“aggregate” if the compilation and its resulting copyright are not used
to limit the access or legal rights of the compilation’s users beyond
what the individual works permit. Inclusion of a covered work in an
aggregate does not cause this License to apply to the other parts of
the aggregate. 6. Conveying Non-Source Forms.

You may convey a covered work in object code form under the terms of
sections 4 and 5, provided that you also convey the machine-readable
Corresponding Source under the terms of this License, in one of these
ways:

* a) Convey the object code in, or embodied in, a physical product (in-
cluding a physical distribution medium), accompanied by the Corre-
sponding Source fixed on a durable physical medium customarily used
for software interchange. * b) Convey the object code in, or embodied
in, a physical product (including a physical distribution medium), ac-
companied by a written offer, valid for at least three years and valid
for as long as you offer spare parts or customer support for that prod-
uct model, to give anyone who possesses the object code either (1) a
copy of the Corresponding Source for all the software in the product
that is covered by this License, on a durable physical medium cus-
tomarily used for software interchange, for a price no more than your
reasonable cost of physically performing this conveying of source, or
(2) access to copy the Corresponding Source from a network server at
no charge. * c) Convey individual copies of the object code with a
copy of the written offer to provide the Corresponding Source. This
alternative is allowed only occasionally and noncommercially, and only
if you received the object code with such an offer, in accord with sub-
section 6b. * d) Convey the object code by offering access from a
designated place (gratis or for a charge), and offer equivalent access to
the Corresponding Source in the same way through the same place at
no further charge. You need not require recipients to copy the Corre-
sponding Source along with the object code. If the place to copy the
object code is a network server, the Corresponding Source may be on a

different server (operated by you or a third party) that supports equiv-
alent copying facilities, provided you maintain clear directions next to
the object code saying where to find the Corresponding Source. Re-
gardless of what server hosts the Corresponding Source, you remain
obligated to ensure that it is available for as long as needed to satisfy
these requirements. * e) Convey the object code using peer-to-peer
transmission, provided you inform other peers where the object code
and Corresponding Source of the work are being offered to the general
public at no charge under subsection 6d.

A separable portion of the object code, whose source code is excluded
from the Corresponding Source as a System Library, need not be in-
cluded in conveying the object code work.

A “User Product” is either (1) a “consumer product”, which means any
tangible personal property which is normally used for personal, family,
or household purposes, or (2) anything designed or sold for incorpora-
tion into a dwelling. In determining whether a product is a consumer
product, doubtful cases shall be resolved in favor of coverage. For a
particular product received by a particular user, “normally used” refers
to a typical or common use of that class of product, regardless of the
status of the particular user or of the way in which the particular
user actually uses, or expects or is expected to use, the product. A
product is a consumer product regardless of whether the product has
substantial commercial, industrial or non-consumer uses, unless such
uses represent the only significant mode of use of the product.

“Installation Information” for a User Product means any methods, pro-
cedures, authorization keys, or other information required to install
and execute modified versions of a covered work in that User Product
from a modified version of its Corresponding Source. The information
must suffice to ensure that the continued functioning of the modified
object code is in no case prevented or interfered with solely because
modification has been made.

If you convey an object code work under this section in, or with, or
specifically for use in, a User Product, and the conveying occurs as
part of a transaction in which the right of possession and use of the
User Product is transferred to the recipient in perpetuity or for a fixed
term (regardless of how the transaction is characterized), the Corre-
sponding Source conveyed under this section must be accompanied by
the Installation Information. But this requirement does not apply if
neither you nor any third party retains the ability to install modi-
fied object code on the User Product (for example, the work has been
installed in ROM).

The requirement to provide Installation Information does not include
a requirement to continue to provide support service, warranty, or up-
dates for a work that has been modified or installed by the recipient,
or for the User Product in which it has been modified or installed.
Access to a network may be denied when the modification itself ma-
terially and adversely affects the operation of the network or violates
the rules and protocols for communication across the network.

Corresponding Source conveyed, and Installation Information pro-
vided, in accord with this section must be in a format that is publicly
documented (and with an implementation available to the public in
source code form), and must require no special password or key for
unpacking, reading or copying. 7. Additional Terms.

“Additional permissions” are terms that supplement the terms of this
License by making exceptions from one or more of its conditions. Ad-
ditional permissions that are applicable to the entire Program shall be
treated as though they were included in this License, to the extent that
they are valid under applicable law. If additional permissions apply
only to part of the Program, that part may be used separately under
those permissions, but the entire Program remains governed by this
License without regard to the additional permissions.

When you convey a copy of a covered work, you may at your option
remove any additional permissions from that copy, or from any part
of it. (Additional permissions may be written to require their own
removal in certain cases when you modify the work.) You may place
additional permissions on material, added by you to a covered work,
for which you have or can give appropriate copyright permission.

Notwithstanding any other provision of this License, for material you
add to a covered work, you may (if authorized by the copyright holders
of that material) supplement the terms of this License with terms:

* a) Disclaiming warranty or limiting liability differently from the
terms of sections 15 and 16 of this License; or * b) Requiring preser-
vation of specified reasonable legal notices or author attributions in
that material or in the Appropriate Legal Notices displayed by works
containing it; or * c) Prohibiting misrepresentation of the origin of
that material, or requiring that modified versions of such material be
marked in reasonable ways as different from the original version; or *
d) Limiting the use for publicity purposes of names of licensors or au-
thors of the material; or * e) Declining to grant rights under trademark
law for use of some trade names, trademarks, or service marks; or *
f) Requiring indemnification of licensors and authors of that material
by anyone who conveys the material (or modified versions of it) with
contractual assumptions of liability to the recipient, for any liability
that these contractual assumptions directly impose on those licensors
and authors.

All other non-permissive additional terms are considered “further re-
strictions” within the meaning of section 10. If the Program as you
received it, or any part of it, contains a notice stating that it is gov-
erned by this License along with a term that is a further restriction,
you may remove that term. If a license document contains a further
restriction but permits relicensing or conveying under this License, you
may add to a covered work material governed by the terms of that li-
cense document, provided that the further restriction does not survive
such relicensing or conveying.

If you add terms to a covered work in accord with this section, you
must place, in the relevant source files, a statement of the additional
terms that apply to those files, or a notice indicating where to find the
applicable terms.

Additional terms, permissive or non-permissive, may be stated in the
form of a separately written license, or stated as exceptions; the above
requirements apply either way. 8. Termination.

You may not propagate or modify a covered work except as expressly
provided under this License. Any attempt otherwise to propagate or
modify it is void, and will automatically terminate your rights under
this License (including any patent licenses granted under the third
paragraph of section 11).

However, if you cease all violation of this License, then your license
from a particular copyright holder is reinstated (a) provisionally, un-
less and until the copyright holder explicitly and finally terminates

your license, and (b) permanently, if the copyright holder fails to no-
tify you of the violation by some reasonable means prior to 60 days
after the cessation.

Moreover, your license from a particular copyright holder is reinstated
permanently if the copyright holder notifies you of the violation by
some reasonable means, this is the first time you have received notice
of violation of this License (for any work) from that copyright holder,
and you cure the violation prior to 30 days after your receipt of the
notice.

Termination of your rights under this section does not terminate the
licenses of parties who have received copies or rights from you under
this License. If your rights have been terminated and not permanently
reinstated, you do not qualify to receive new licenses for the same
material under section 10. 9. Acceptance Not Required for Having
Copies.

You are not required to accept this License in order to receive or run
a copy of the Program. Ancillary propagation of a covered work oc-
curring solely as a consequence of using peer-to-peer transmission to
receive a copy likewise does not require acceptance. However, nothing
other than this License grants you permission to propagate or modify
any covered work. These actions infringe copyright if you do not accept
this License. Therefore, by modifying or propagating a covered work,
you indicate your acceptance of this License to do so. 10. Automatic
Licensing of Downstream Recipients.

Each time you convey a covered work, the recipient automatically re-
ceives a license from the original licensors, to run, modify and prop-
agate that work, subject to this License. You are not responsible for
enforcing compliance by third parties with this License.

An “entity transaction” is a transaction transferring control of an or-
ganization, or substantially all assets of one, or subdividing an orga-
nization, or merging organizations. If propagation of a covered work
results from an entity transaction, each party to that transaction who
receives a copy of the work also receives whatever licenses to the work
the party’s predecessor in interest had or could give under the previous
paragraph, plus a right to possession of the Corresponding Source of
the work from the predecessor in interest, if the predecessor has it or
can get it with reasonable efforts.

You may not impose any further restrictions on the exercise of the
rights granted or affirmed under this License. For example, you may
not impose a license fee, royalty, or other charge for exercise of rights
granted under this License, and you may not initiate litigation (in-
cluding a cross-claim or counterclaim in a lawsuit) alleging that any
patent claim is infringed by making, using, selling, offering for sale, or
importing the Program or any portion of it. 11. Patents.

A “contributor” is a copyright holder who authorizes use under this
License of the Program or a work on which the Program is based. The
work thus licensed is called the contributor’s “contributor version”.

A contributor’s “essential patent claims” are all patent claims owned
or controlled by the contributor, whether already acquired or hereafter
acquired, that would be infringed by some manner, permitted by this
License, of making, using, or selling its contributor version, but do
not include claims that would be infringed only as a consequence of
further modification of the contributor version. For purposes of this
definition, “control” includes the right to grant patent sublicenses in a
manner consistent with the requirements of this License.

Each contributor grants you a non-exclusive, worldwide, royalty-free
patent license under the contributor’s essential patent claims, to make,
use, sell, offer for sale, import and otherwise run, modify and propa-
gate the contents of its contributor version.

In the following three paragraphs, a “patent license” is any express
agreement or commitment, however denominated, not to enforce a
patent (such as an express permission to practice a patent or covenant
not to sue for patent infringement). To “grant” such a patent license
to a party means to make such an agreement or commitment not to
enforce a patent against the party.

If you convey a covered work, knowingly relying on a patent license,
and the Corresponding Source of the work is not available for anyone
to copy, free of charge and under the terms of this License, through
a publicly available network server or other readily accessible means,
then you must either (1) cause the Corresponding Source to be so
available, or (2) arrange to deprive yourself of the benefit of the patent
license for this particular work, or (3) arrange, in a manner consistent
with the requirements of this License, to extend the patent license to
downstream recipients. “Knowingly relying” means you have actual
knowledge that, but for the patent license, your conveying the cov-
ered work in a country, or your recipient’s use of the covered work
in a country, would infringe one or more identifiable patents in that
country that you have reason to believe are valid.

If, pursuant to or in connection with a single transaction or arrange-
ment, you convey, or propagate by procuring conveyance of, a covered
work, and grant a patent license to some of the parties receiving the
covered work authorizing them to use, propagate, modify or convey a
specific copy of the covered work, then the patent license you grant is
automatically extended to all recipients of the covered work and works
based on it.

A patent license is “discriminatory” if it does not include within the
scope of its coverage, prohibits the exercise of, or is conditioned on the
non-exercise of one or more of the rights that are specifically granted
under this License. You may not convey a covered work if you are
a party to an arrangement with a third party that is in the business
of distributing software, under which you make payment to the third
party based on the extent of your activity of conveying the work, and
under which the third party grants, to any of the parties who would
receive the covered work from you, a discriminatory patent license (a)
in connection with copies of the covered work conveyed by you (or
copies made from those copies), or (b) primarily for and in connection
with specific products or compilations that contain the covered work,
unless you entered into that arrangement, or that patent license was
granted, prior to 28 March 2007.

Nothing in this License shall be construed as excluding or limiting any
implied license or other defenses to infringement that may otherwise
be available to you under applicable patent law. 12. No Surrender of
Others’ Freedom.

If conditions are imposed on you (whether by court order, agreement
or otherwise) that contradict the conditions of this License, they do
not excuse you from the conditions of this License. If you cannot con-
vey a covered work so as to satisfy simultaneously your obligations
under this License and any other pertinent obligations, then as a con-
sequence you may not convey it at all. For example, if you agree to
terms that obligate you to collect a royalty for further conveying from
those to whom you convey the Program, the only way you could satisfy

343



Licenses

both those terms and this License would be to refrain entirely from
conveying the Program. 13. Use with the GNU Affero General Public
License.

Notwithstanding any other provision of this License, you have permis-
sion to link or combine any covered work with a work licensed under
version 3 of the GNU Affero General Public License into a single com-
bined work, and to convey the resulting work. The terms of this Li-
cense will continue to apply to the part which is the covered work, but
the special requirements of the GNU Affero General Public License,
section 13, concerning interaction through a network will apply to the
combination as such. 14. Revised Versions of this License.

The Free Software Foundation may publish revised and/or new ver-
sions of the GNU General Public License from time to time. Such new
versions will be similar in spirit to the present version, but may differ
in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Program
specifies that a certain numbered version of the GNU General Pub-
lic License “or any later version” applies to it, you have the option of
following the terms and conditions either of that numbered version or
of any later version published by the Free Software Foundation. If
the Program does not specify a version number of the GNU General
Public License, you may choose any version ever published by the Free
Software Foundation.

If the Program specifies that a proxy can decide which future versions
of the GNU General Public License can be used, that proxy’s public
statement of acceptance of a version permanently authorizes you to
choose that version for the Program.

Later license versions may give you additional or different permissions.
However, no additional obligations are imposed on any author or copy-
right holder as a result of your choosing to follow a later version. 15.
Disclaimer of Warranty.

THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EX-
TENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLD-
ERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM
“AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER EX-
PRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK
AS TO THE QUALITY AND PERFORMANCE OF THE PRO-
GRAM IS WITH YOU. SHOULD THE PROGRAM PROVE DE-
FECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SER-
VICING, REPAIR OR CORRECTION. 16. Limitation of Liability.

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR
AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER,
OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEYS
THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU
FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCI-
DENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF
THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING
BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING REN-
DERED INACCURATE OR LOSSES SUSTAINED BY YOU OR
THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPER-
ATE WITH ANY OTHER PROGRAMS), EVEN IF SUCH HOLDER
OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES. 17. Interpretation of Sections 15 and 16.

If the disclaimer of warranty and limitation of liability provided above
cannot be given local legal effect according to their terms, reviewing
courts shall apply local law that most closely approximates an abso-
lute waiver of all civil liability in connection with the Program, unless a
warranty or assumption of liability accompanies a copy of the Program
in return for a fee.

END OF TERMS AND CONDITIONS How to Apply These Terms
to Your New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve this is to make it
free software which everyone can redistribute and change under these
terms.

To do so, attach the following notices to the program. It is safest to
attach them to the start of each source file to most effectively state the
exclusion of warranty; and each file should have at least the “copyright”
line and a pointer to where the full notice is found.

<one line to give the program’s name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software: you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation, either version 3 of the License, or (at
your option) any later version.

This program is distributed in the hope that it will be useful, but
WITHOUT ANY WARRANTY; without even the implied warranty
of MERCHANTABILITY or FITNESS FOR A PARTICULAR PUR-
POSE. See the GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program. If not, see <http://www.gnu.org/licenses/>.

Also add information on how to contact you by electronic and paper
mail.

If the program does terminal interaction, make it output a short notice
like this when it starts in an interactive mode:

<program> Copyright (C) <year> <name of author> This program
comes with ABSOLUTELY NO WARRANTY; for details type ‘show
w’. This is free software, and you are welcome to redistribute it under
certain conditions; type ‘show c’ for details.

The hypothetical commands ‘show w’ and ‘show c’ should show the
appropriate parts of the General Public License. Of course, your pro-
gram’s commands might be different; for a GUI interface, you would
use an “about box”.

You should also get your employer (if you work as a programmer) or
school, if any, to sign a “copyright disclaimer” for the program, if nec-
essary. For more information on this, and how to apply and follow the
GNU GPL, see <http://www.gnu.org/licenses/>.

The GNU General Public License does not permit incorporating your
program into proprietary programs. If your program is a subroutine
library, you may consider it more useful to permit linking proprietary
applications with the library. If this is what you want to do, use the
GNU Lesser General Public License instead of this License. But first,
please read <http://www.gnu.org/philosophy/why-not-lgpl.html>.

141.2 GNU Free Documentation License
Version 1.3, 3 November 2008

Copyright © 2000, 2001, 2002, 2007, 2008 Free Software Foundation,
Inc. <http://fsf.org/>

Everyone is permitted to copy and distribute verbatim copies of this
license document, but changing it is not allowed. 0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other
functional and useful document ”free” in the sense of freedom: to as-
sure everyone the effective freedom to copy and redistribute it, with or
without modifying it, either commercially or noncommercially. Sec-
ondarily, this License preserves for the author and publisher a way to
get credit for their work, while not being considered responsible for
modifications made by others.

This License is a kind of ”copyleft”, which means that derivative works
of the document must themselves be free in the same sense. It com-
plements the GNU General Public License, which is a copyleft license
designed for free software.

We have designed this License in order to use it for manuals for free
software, because free software needs free documentation: a free pro-
gram should come with manuals providing the same freedoms that the
software does. But this License is not limited to software manuals;
it can be used for any textual work, regardless of subject matter or
whether it is published as a printed book. We recommend this Li-
cense principally for works whose purpose is instruction or reference.
1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium,
that contains a notice placed by the copyright holder saying it can
be distributed under the terms of this License. Such a notice grants a
world-wide, royalty-free license, unlimited in duration, to use that work
under the conditions stated herein. The ”Document”, below, refers to
any such manual or work. Any member of the public is a licensee, and
is addressed as ”you”. You accept the license if you copy, modify or
distribute the work in a way requiring permission under copyright law.

A ”Modified Version” of the Document means any work containing the
Document or a portion of it, either copied verbatim, or with modifica-
tions and/or translated into another language.

A ”Secondary Section” is a named appendix or a front-matter sec-
tion of the Document that deals exclusively with the relationship of
the publishers or authors of the Document to the Document’s overall
subject (or to related matters) and contains nothing that could fall
directly within that overall subject. (Thus, if the Document is in part
a textbook of mathematics, a Secondary Section may not explain any
mathematics.) The relationship could be a matter of historical connec-
tion with the subject or with related matters, or of legal, commercial,
philosophical, ethical or political position regarding them.

The ”Invariant Sections” are certain Secondary Sections whose titles
are designated, as being those of Invariant Sections, in the notice that
says that the Document is released under this License. If a section does
not fit the above definition of Secondary then it is not allowed to be
designated as Invariant. The Document may contain zero Invariant
Sections. If the Document does not identify any Invariant Sections
then there are none.

The ”Cover Texts” are certain short passages of text that are listed, as
Front-Cover Texts or Back-Cover Texts, in the notice that says that
the Document is released under this License. A Front-Cover Text may
be at most 5 words, and a Back-Cover Text may be at most 25 words.

A ”Transparent” copy of the Document means a machine-readable
copy, represented in a format whose specification is available to the
general public, that is suitable for revising the document straightfor-
wardly with generic text editors or (for images composed of pixels)
generic paint programs or (for drawings) some widely available drawing
editor, and that is suitable for input to text formatters or for automatic
translation to a variety of formats suitable for input to text formatters.
A copy made in an otherwise Transparent file format whose markup,
or absence of markup, has been arranged to thwart or discourage sub-
sequent modification by readers is not Transparent. An image format
is not Transparent if used for any substantial amount of text. A copy
that is not ”Transparent” is called ”Opaque”.

Examples of suitable formats for Transparent copies include plain
ASCII without markup, Texinfo input format, LaTeX input for-
mat, SGML or XML using a publicly available DTD, and standard-
conforming simple HTML, PostScript or PDF designed for human
modification. Examples of transparent image formats include PNG,
XCF and JPG. Opaque formats include proprietary formats that can
be read and edited only by proprietary word processors, SGML or
XML for which the DTD and/or processing tools are not generally
available, and the machine-generated HTML, PostScript or PDF pro-
duced by some word processors for output purposes only.

The ”Title Page” means, for a printed book, the title page itself, plus
such following pages as are needed to hold, legibly, the material this
License requires to appear in the title page. For works in formats
which do not have any title page as such, ”Title Page” means the text
near the most prominent appearance of the work’s title, preceding the
beginning of the body of the text.

The ”publisher” means any person or entity that distributes copies of
the Document to the public.

A section ”Entitled XYZ” means a named subunit of the Document
whose title either is precisely XYZ or contains XYZ in parentheses

following text that translates XYZ in another language. (Here XYZ
stands for a specific section name mentioned below, such as ”Acknowl-
edgements”, ”Dedications”, ”Endorsements”, or ”History”.) To ”Preserve
the Title” of such a section when you modify the Document means that
it remains a section ”Entitled XYZ” according to this definition.

The Document may include Warranty Disclaimers next to the notice
which states that this License applies to the Document. These War-
ranty Disclaimers are considered to be included by reference in this
License, but only as regards disclaiming warranties: any other impli-
cation that these Warranty Disclaimers may have is void and has no
effect on the meaning of this License. 2. VERBATIM COPYING

You may copy and distribute the Document in any medium, either
commercially or noncommercially, provided that this License, the
copyright notices, and the license notice saying this License applies
to the Document are reproduced in all copies, and that you add no
other conditions whatsoever to those of this License. You may not use
technical measures to obstruct or control the reading or further copy-
ing of the copies you make or distribute. However, you may accept
compensation in exchange for copies. If you distribute a large enough
number of copies you must also follow the conditions in section 3.

You may also lend copies, under the same conditions stated above, and
you may publicly display copies. 3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have
printed covers) of the Document, numbering more than 100, and the
Document’s license notice requires Cover Texts, you must enclose the
copies in covers that carry, clearly and legibly, all these Cover Texts:
Front-Cover Texts on the front cover, and Back-Cover Texts on the
back cover. Both covers must also clearly and legibly identify you as
the publisher of these copies. The front cover must present the full title
with all words of the title equally prominent and visible. You may add
other material on the covers in addition. Copying with changes limited
to the covers, as long as they preserve the title of the Document and
satisfy these conditions, can be treated as verbatim copying in other
respects.

If the required texts for either cover are too voluminous to fit legibly,
you should put the first ones listed (as many as fit reasonably) on the
actual cover, and continue the rest onto adjacent pages.

If you publish or distribute Opaque copies of the Document numbering
more than 100, you must either include a machine-readable Transpar-
ent copy along with each Opaque copy, or state in or with each Opaque
copy a computer-network location from which the general network-
using public has access to download using public-standard network
protocols a complete Transparent copy of the Document, free of added
material. If you use the latter option, you must take reasonably pru-
dent steps, when you begin distribution of Opaque copies in quantity,
to ensure that this Transparent copy will remain thus accessible at the
stated location until at least one year after the last time you distribute
an Opaque copy (directly or through your agents or retailers) of that
edition to the public.

It is requested, but not required, that you contact the authors of the
Document well before redistributing any large number of copies, to
give them a chance to provide you with an updated version of the
Document. 4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document un-
der the conditions of sections 2 and 3 above, provided that you release
the Modified Version under precisely this License, with the Modified
Version filling the role of the Document, thus licensing distribution
and modification of the Modified Version to whoever possesses a copy
of it. In addition, you must do these things in the Modified Version:

* A. Use in the Title Page (and on the covers, if any) a title dis-
tinct from that of the Document, and from those of previous versions
(which should, if there were any, be listed in the History section of
the Document). You may use the same title as a previous version if
the original publisher of that version gives permission. * B. List on
the Title Page, as authors, one or more persons or entities responsible
for authorship of the modifications in the Modified Version, together
with at least five of the principal authors of the Document (all of its
principal authors, if it has fewer than five), unless they release you
from this requirement. * C. State on the Title page the name of the
publisher of the Modified Version, as the publisher. * D. Preserve
all the copyright notices of the Document. * E. Add an appropriate
copyright notice for your modifications adjacent to the other copyright
notices. * F. Include, immediately after the copyright notices, a license
notice giving the public permission to use the Modified Version under
the terms of this License, in the form shown in the Addendum below.
* G. Preserve in that license notice the full lists of Invariant Sections
and required Cover Texts given in the Document’s license notice. *
H. Include an unaltered copy of this License. * I. Preserve the section
Entitled ”History”, Preserve its Title, and add to it an item stating at
least the title, year, new authors, and publisher of the Modified Ver-
sion as given on the Title Page. If there is no section Entitled ”History”
in the Document, create one stating the title, year, authors, and pub-
lisher of the Document as given on its Title Page, then add an item
describing the Modified Version as stated in the previous sentence. *
J. Preserve the network location, if any, given in the Document for
public access to a Transparent copy of the Document, and likewise the
network locations given in the Document for previous versions it was
based on. These may be placed in the ”History” section. You may omit
a network location for a work that was published at least four years
before the Document itself, or if the original publisher of the version it
refers to gives permission. * K. For any section Entitled ”Acknowledge-
ments” or ”Dedications”, Preserve the Title of the section, and preserve
in the section all the substance and tone of each of the contributor ac-
knowledgements and/or dedications given therein. * L. Preserve all
the Invariant Sections of the Document, unaltered in their text and

in their titles. Section numbers or the equivalent are not considered
part of the section titles. * M. Delete any section Entitled ”Endorse-
ments”. Such a section may not be included in the Modified Version.
* N. Do not retitle any existing section to be Entitled ”Endorsements”
or to conflict in title with any Invariant Section. * O. Preserve any
Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appen-
dices that qualify as Secondary Sections and contain no material copied
from the Document, you may at your option designate some or all of
these sections as invariant. To do this, add their titles to the list of
Invariant Sections in the Modified Version’s license notice. These titles
must be distinct from any other section titles.

You may add a section Entitled ”Endorsements”, provided it con-
tains nothing but endorsements of your Modified Version by various
parties—for example, statements of peer review or that the text has
been approved by an organization as the authoritative definition of a
standard.

You may add a passage of up to five words as a Front-Cover Text,
and a passage of up to 25 words as a Back-Cover Text, to the end
of the list of Cover Texts in the Modified Version. Only one passage
of Front-Cover Text and one of Back-Cover Text may be added by
(or through arrangements made by) any one entity. If the Document
already includes a cover text for the same cover, previously added by
you or by arrangement made by the same entity you are acting on
behalf of, you may not add another; but you may replace the old one,
on explicit permission from the previous publisher that added the old
one.

The author(s) and publisher(s) of the Document do not by this Li-
cense give permission to use their names for publicity for or to as-
sert or imply endorsement of any Modified Version. 5. COMBINING
DOCUMENTS

You may combine the Document with other documents released under
this License, under the terms defined in section 4 above for modified
versions, provided that you include in the combination all of the In-
variant Sections of all of the original documents, unmodified, and list
them all as Invariant Sections of your combined work in its license
notice, and that you preserve all their Warranty Disclaimers.

The combined work need only contain one copy of this License, and
multiple identical Invariant Sections may be replaced with a single
copy. If there are multiple Invariant Sections with the same name
but different contents, make the title of each such section unique by
adding at the end of it, in parentheses, the name of the original au-
thor or publisher of that section if known, or else a unique number.
Make the same adjustment to the section titles in the list of Invariant
Sections in the license notice of the combined work.

In the combination, you must combine any sections Entitled ”History”
in the various original documents, forming one section Entitled ”His-
tory”; likewise combine any sections Entitled ”Acknowledgements”, and
any sections Entitled ”Dedications”. You must delete all sections En-
titled ”Endorsements”. 6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other doc-
uments released under this License, and replace the individual copies
of this License in the various documents with a single copy that is
included in the collection, provided that you follow the rules of this
License for verbatim copying of each of the documents in all other
respects.

You may extract a single document from such a collection, and dis-
tribute it individually under this License, provided you insert a copy
of this License into the extracted document, and follow this License
in all other respects regarding verbatim copying of that document. 7.
AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate
and independent documents or works, in or on a volume of a storage or
distribution medium, is called an ”aggregate” if the copyright resulting
from the compilation is not used to limit the legal rights of the com-
pilation’s users beyond what the individual works permit. When the
Document is included in an aggregate, this License does not apply to
the other works in the aggregate which are not themselves derivative
works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies
of the Document, then if the Document is less than one half of the
entire aggregate, the Document’s Cover Texts may be placed on cov-
ers that bracket the Document within the aggregate, or the electronic
equivalent of covers if the Document is in electronic form. Otherwise
they must appear on printed covers that bracket the whole aggregate.
8. TRANSLATION

Translation is considered a kind of modification, so you may distribute
translations of the Document under the terms of section 4. Replacing
Invariant Sections with translations requires special permission from
their copyright holders, but you may include translations of some or all
Invariant Sections in addition to the original versions of these Invari-
ant Sections. You may include a translation of this License, and all the
license notices in the Document, and any Warranty Disclaimers, pro-
vided that you also include the original English version of this License
and the original versions of those notices and disclaimers. In case of a
disagreement between the translation and the original version of this
License or a notice or disclaimer, the original version will prevail.

If a section in the Document is Entitled ”Acknowledgements”, ”Dedi-
cations”, or ”History”, the requirement (section 4) to Preserve its Title

(section 1) will typically require changing the actual title. 9. TERMI-
NATION

You may not copy, modify, sublicense, or distribute the Document
except as expressly provided under this License. Any attempt oth-
erwise to copy, modify, sublicense, or distribute it is void, and will
automatically terminate your rights under this License.

However, if you cease all violation of this License, then your license
from a particular copyright holder is reinstated (a) provisionally, un-
less and until the copyright holder explicitly and finally terminates
your license, and (b) permanently, if the copyright holder fails to no-
tify you of the violation by some reasonable means prior to 60 days
after the cessation.

Moreover, your license from a particular copyright holder is reinstated
permanently if the copyright holder notifies you of the violation by
some reasonable means, this is the first time you have received notice
of violation of this License (for any work) from that copyright holder,
and you cure the violation prior to 30 days after your receipt of the
notice.

Termination of your rights under this section does not terminate the
licenses of parties who have received copies or rights from you under
this License. If your rights have been terminated and not permanently
reinstated, receipt of a copy of some or all of the same material does
not give you any rights to use it. 10. FUTURE REVISIONS OF THIS
LICENSE

The Free Software Foundation may publish new, revised versions
of the GNU Free Documentation License from time to time. Such
new versions will be similar in spirit to the present version, but
may differ in detail to address new problems or concerns. See
http://www.gnu.org/copyleft/.

Each version of the License is given a distinguishing version number.
If the Document specifies that a particular numbered version of this
License ”or any later version” applies to it, you have the option of
following the terms and conditions either of that specified version or
of any later version that has been published (not as a draft) by the
Free Software Foundation. If the Document does not specify a version
number of this License, you may choose any version ever published
(not as a draft) by the Free Software Foundation. If the Document
specifies that a proxy can decide which future versions of this License
can be used, that proxy’s public statement of acceptance of a version
permanently authorizes you to choose that version for the Document.
11. RELICENSING

”Massive Multiauthor Collaboration Site” (or ”MMC Site”) means any
World Wide Web server that publishes copyrightable works and also
provides prominent facilities for anybody to edit those works. A public
wiki that anybody can edit is an example of such a server. A ”Massive
Multiauthor Collaboration” (or ”MMC”) contained in the site means
any set of copyrightable works thus published on the MMC site.

”CC-BY-SA” means the Creative Commons Attribution-Share Alike
3.0 license published by Creative Commons Corporation, a not-for-
profit corporation with a principal place of business in San Francisco,
California, as well as future copyleft versions of that license published
by that same organization.

”Incorporate” means to publish or republish a Document, in whole or
in part, as part of another Document.

An MMC is ”eligible for relicensing” if it is licensed under this License,
and if all works that were first published under this License somewhere
other than this MMC, and subsequently incorporated in whole or in
part into the MMC, (1) had no cover texts or invariant sections, and
(2) were thus incorporated prior to November 1, 2008.

The operator of an MMC Site may republish an MMC contained in
the site under CC-BY-SA on the same site at any time before August
1, 2009, provided the MMC is eligible for relicensing. ADDENDUM:
How to use this License for your documents

To use this License in a document you have written, include a copy
of the License in the document and put the following copyright and
license notices just after the title page:

Copyright (C) YEAR YOUR NAME. Permission is granted to copy,
distribute and/or modify this document under the terms of the GNU
Free Documentation License, Version 1.3 or any later version pub-
lished by the Free Software Foundation; with no Invariant Sections,
no Front-Cover Texts, and no Back-Cover Texts. A copy of the license
is included in the section entitled ”GNU Free Documentation License”.

If you have Invariant Sections, Front-Cover Texts and Back-Cover
Texts, replace the ”with … Texts.” line with this:

with the Invariant Sections being LIST THEIR TITLES, with the
Front-Cover Texts being LIST, and with the Back-Cover Texts being
LIST.

If you have Invariant Sections without Cover Texts, or some other
combination of the three, merge those two alternatives to suit the sit-
uation.

If your document contains nontrivial examples of program code, we
recommend releasing these examples in parallel under your choice of
free software license, such as the GNU General Public License, to per-
mit their use in free software.
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GNU Lesser General Public License

141.3 GNU Lesser General Public License
GNU LESSER GENERAL PUBLIC LICENSE

Version 3, 29 June 2007

Copyright © 2007 Free Software Foundation, Inc. <http://fsf.org/>

Everyone is permitted to copy and distribute verbatim copies of this
license document, but changing it is not allowed.

This version of the GNU Lesser General Public License incorporates
the terms and conditions of version 3 of the GNU General Public Li-
cense, supplemented by the additional permissions listed below. 0.
Additional Definitions.

As used herein, “this License” refers to version 3 of the GNU Lesser
General Public License, and the “GNU GPL” refers to version 3 of the
GNU General Public License.

“The Library” refers to a covered work governed by this License, other
than an Application or a Combined Work as defined below.

An “Application” is any work that makes use of an interface provided
by the Library, but which is not otherwise based on the Library. Defin-
ing a subclass of a class defined by the Library is deemed a mode of
using an interface provided by the Library.

A “Combined Work” is a work produced by combining or linking an
Application with the Library. The particular version of the Library
with which the Combined Work was made is also called the “Linked
Version”.

The “Minimal Corresponding Source” for a Combined Work means the
Corresponding Source for the Combined Work, excluding any source
code for portions of the Combined Work that, considered in isolation,
are based on the Application, and not on the Linked Version.

The “Corresponding Application Code” for a Combined Work means
the object code and/or source code for the Application, including any
data and utility programs needed for reproducing the Combined Work
from the Application, but excluding the System Libraries of the Com-
bined Work. 1. Exception to Section 3 of the GNU GPL.

You may convey a covered work under sections 3 and 4 of this License
without being bound by section 3 of the GNU GPL. 2. Conveying
Modified Versions.

If you modify a copy of the Library, and, in your modifications, a fa-
cility refers to a function or data to be supplied by an Application that
uses the facility (other than as an argument passed when the facility
is invoked), then you may convey a copy of the modified version:

* a) under this License, provided that you make a good faith effort to
ensure that, in the event an Application does not supply the function
or data, the facility still operates, and performs whatever part of its
purpose remains meaningful, or * b) under the GNU GPL, with none
of the additional permissions of this License applicable to that copy.

3. Object Code Incorporating Material from Library Header Files.

The object code form of an Application may incorporate material from
a header file that is part of the Library. You may convey such object
code under terms of your choice, provided that, if the incorporated ma-
terial is not limited to numerical parameters, data structure layouts
and accessors, or small macros, inline functions and templates (ten or
fewer lines in length), you do both of the following:

* a) Give prominent notice with each copy of the object code that the
Library is used in it and that the Library and its use are covered by
this License. * b) Accompany the object code with a copy of the GNU
GPL and this license document.

4. Combined Works.

You may convey a Combined Work under terms of your choice that,
taken together, effectively do not restrict modification of the portions
of the Library contained in the Combined Work and reverse engineer-
ing for debugging such modifications, if you also do each of the follow-
ing:

* a) Give prominent notice with each copy of the Combined Work
that the Library is used in it and that the Library and its use are
covered by this License. * b) Accompany the Combined Work with a
copy of the GNU GPL and this license document. * c) For a Com-
bined Work that displays copyright notices during execution, include
the copyright notice for the Library among these notices, as well as a
reference directing the user to the copies of the GNU GPL and this
license document. * d) Do one of the following: o 0) Convey the
Minimal Corresponding Source under the terms of this License, and
the Corresponding Application Code in a form suitable for, and under
terms that permit, the user to recombine or relink the Application
with a modified version of the Linked Version to produce a modified
Combined Work, in the manner specified by section 6 of the GNU
GPL for conveying Corresponding Source. o 1) Use a suitable shared
library mechanism for linking with the Library. A suitable mechanism
is one that (a) uses at run time a copy of the Library already present
on the user’s computer system, and (b) will operate properly with a
modified version of the Library that is interface-compatible with the
Linked Version. * e) Provide Installation Information, but only if you
would otherwise be required to provide such information under section
6 of the GNU GPL, and only to the extent that such information is
necessary to install and execute a modified version of the Combined
Work produced by recombining or relinking the Application with a
modified version of the Linked Version. (If you use option 4d0, the
Installation Information must accompany the Minimal Corresponding
Source and Corresponding Application Code. If you use option 4d1,
you must provide the Installation Information in the manner specified
by section 6 of the GNU GPL for conveying Corresponding Source.)

5. Combined Libraries.

You may place library facilities that are a work based on the Library
side by side in a single library together with other library facilities that
are not Applications and are not covered by this License, and convey
such a combined library under terms of your choice, if you do both of
the following:

* a) Accompany the combined library with a copy of the same work
based on the Library, uncombined with any other library facilities,
conveyed under the terms of this License. * b) Give prominent no-
tice with the combined library that part of it is a work based on the
Library, and explaining where to find the accompanying uncombined
form of the same work.

6. Revised Versions of the GNU Lesser General Public License.

The Free Software Foundation may publish revised and/or new ver-
sions of the GNU Lesser General Public License from time to time.
Such new versions will be similar in spirit to the present version, but
may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Library
as you received it specifies that a certain numbered version of the GNU
Lesser General Public License “or any later version” applies to it, you
have the option of following the terms and conditions either of that
published version or of any later version published by the Free Software
Foundation. If the Library as you received it does not specify a version
number of the GNU Lesser General Public License, you may choose
any version of the GNU Lesser General Public License ever published
by the Free Software Foundation.

If the Library as you received it specifies that a proxy can decide
whether future versions of the GNU Lesser General Public License
shall apply, that proxy’s public statement of acceptance of any ver-
sion is permanent authorization for you to choose that version for the
Library.
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