Instruction Manual for the Control Switch
Upgrade (CSU)

FORWARD

Congratulations in purchasing the Control Switch Upgrade
Unit (CSU) for the Wireless Buddy Box.

This device is placed in line with the control switching
channels from both master and secondary pilot receividis
master pilot can enable flight control switching autlyouatthe
secondary pilot.

PRODUCT SPECIFICATIONS - CSU

Dimensions:  1in (l) X 0.375in (w) X 0.25in (h)
Weight: 0.150z
Voltage Req: 4to 5.5 Volts (recommended)
Current Draw: 2 mA
Wire Gauge: 24

Disclaimer

Connector Type: JR, male on both ends
Color Scheme: Futaba (black, red & white)
Package: PCB wrapped with Shrink Tube

PACKAGE CONTENTS

Qty 1. Control Switch Upgrade
Qty 1. CSU Instruction Manual

PRODUCT USES

With this device, the secondary pilot can select whefshe
wishes to take control and/or give it back. HOWEVER, ihis
NOT a token based system. The master pilot stillreamove
flight control from the secondary pilot at anytiméery useful

for training aerobatic maneuvers and allowing for a less
stressful flight training session since secondary méot take
control when he/she is ready to do so. GREAT for UAYs
flight computer can now have the ability to give conbatk to
master pilot. Meanwhile, master pilot can always roge
computer as necessary to take over flight controls....

FEATURES

Lightweight with minimal power consumption.

Easy to install and setup.

Allows secondary pilot to take control when ready and
can return control when he/she chooses.

Primary pilot, regardless, can always force conteakb

at a flick of the switch. i.e. primary pilot alwaystains
master control override, but can elect to allow
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secondary pilot to manage vehicle flight control

toggling/switching.
Great for UAVs where secondary pilot, let's say

a

computer, can have the ability to return control to the

master pilot.

CSU EXPLAINED

A picture of the CSU is provided below, note polarity.

There are two

wires soldered to

the CSU on one
end and two sets

of 3pin outputs

on the other end.

The two existing

S cables go to the
- master and slave
receiver. Each

receiver uses a dedicated channel connected to the CSU to

govern flight control toggling.

A male to male cable is connected to the 3pin side and
connects the CSU output to the XPO "Wireless Buddy Box"

The reason there are two sets of 3pin output is SOXRROS
can be connected and governed by the CSU in unison.

For

The following figure indicates relevant features of @&U and
illustrates how the device is wired.

The picture below shows the XPO Switch Input Wire
connected to the CSU. In this setup, two 2.4 GHz Reeeiver
are being used, one is Spektrum AR7000 (left) and the other a
Futaba R6008 HS (right). The soldered cables out of the CSU
can go to either receiver regardless of which is thstenaor
slave.

example, some customers have purchased two XPOs and are

flying both onboard. If one wishes to control both @antal
XPOs simultaneously, this will allow it.

Disclaimer
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ALL WIRES MUST BE CONNECTED

PROPERLY!!l' The XPO Switch Input Wire (on the

right) must have its orientation (-, +, signal) manchi
the existing wires soldered to the CSU (to the leS¢e picture
below.

Furthermore, the wires going to the receivers must ladse@
the polarity orientation connected correctly, as the
manufacturer of the receivers being used require.

Failure to properly connect wires may cause damage including
but not limited to, the XPO, the CSU and/or the Rx&ince
color coding of wires are different depending on Namen&ra
the user must be familiarized with the coloring of thiees as

to reduce the risk of improper wiring! Also, the user nhest
familiar with how to connect the various wires intbe
receivers being utilized. Further information about color
coding and wiring the XPO to the receivers can be fournken
instruction manual of the XPO, downloadable online at our
website (www.2icrc.com).

Disclaimer

TRUTH TABLE AND CONTROL STATE

As mentioned in the earlier pages, the CSU allowsptimeary
pilot to enable the secondary pilot to choose if heyglkbaes to
take control. Meanwhile, the master pilot can revosetrol
sharing all together to the secondary pilot at any .tinidis
system is NOT a token based system that gives cawtrible
secondary pilot and then only the secondary pilot caurme
control. The following truth table is provided below ttha
shows how the board toggles control switching depending on
the signal provided by each receiver. Each receives as
dedicated channel connected to the CSU to govern flight
control toggling.

Control Master Secondary Who is
State RX RX Piloting
1 OFF OFF Master

2 ON OFF Secondary
3 OFF ON Master
4 ON ON Master

The definition of "ON" is required before going furthefhe
"ON" means that the dedicated switching channel of that
receiver is telling the CSU to give control to the otpdot.
While in the "OFF" state, the CSU is not being taddgive
control over to the other pilot. The various constdtes are
explained below.

Control State 1Both RX dedicated channels are "OFF" the
master pilot is flying. Likewise, in_Control Statebéth are
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"On" and the master pilot still is flying. This occurschuse
the master pilot is giving control to the secondaigtpi The
secondary pilot is then telling the CSU to give contight
back.

Control State 2If the secondary pilot flips the toggle on the
dedicated switching channel to "OFF" while the master flot
"ON", the secondary pilot is granting himself/hersdigHit
access.

Control State 3 Shows that the master pilot is not
relinquishing flight controls, "OFF". This alone is enough
override the "ON" position of the secondary pilot, rédfere,
control remains in with the master pilot.

The key point is that the master pilot has more &ay the
secondary pilot. This is done by having the dedicated @ontr
switch channel of the master transmitter programmedggléo

a greater PWM change than the secondary pilot. This is
explained below.

TX PROGRAMMING

The programming of the transmitters is important sactreect
logic is achieved. In the pictures provided in this martnel,
Futaba TX is the master pilot. The dedicated chanresl s

the master receiver is (in our example) channel 7. &
point setting in the Futaba transmitter is set to Low 108&b a
High 100%, otherwise, unchanged from factory settings. The
"low" and "high" used by the Futaba manufacturer is

Disclaimer

represented as a "-" and "+,

manufacturers.

respectively, by other

The "end point" setting for the Spektrum Radio, the slave
transmitter, was changed. The term "end point" is used b
Futaba while Spektrum uses the term "travel adjustmértée
travel adjustment setting reads +70% and -60%. In tharpg
shown in this manual, AUX2 was used as the dedicated
switching channel for the Spektrum Receiver.

The interplay of the magnitude of these percentagessadind
their respective signs is what dictates who is thetengpilot

and who is the slave. If, for example, the Futalodoravere to
read Low 60 and High 70 in the end point screen and the
Spektrum -100% and +100% in the travel adjustment screen
then the Spektrum pilot would be the master pilot!!!!

Bottom line, the pilot that commands the greater range o
PWM signal is the master pilot. However, it is impott for
the slave transmitter to be set to a travel adjustfeed point
of over 50%. This is why the values -60% and +70% are used.

Note: This system works best if at least ONE of the
transmitters being used has endpoint/travel adj. capability
This is necessary to create the control signal rangerided
above. Conversely, one can leave the slave swgattiannel
unchanged (factory settings) and increase the valuehen t
master transmitter. Most programmable TXs allowdieater
than 100% signal. Therefore, the same effect explaméake
previous paragraph can be achieved.
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Lastly, the XPO trim Potentiometer should be setthe 6
O'clock position.  This trim potentiometer dictates the
threshold of where the control switch occurs. Foithier
information about the trim pot. of the XPO, referthe XPO
product manual.

CONGRATULATIONS

You are now ready to turn on the system and testheuCSU.
Keep in mind that the secondary pilot might have thajgk®
set to return control to the master pilot. So, it wgdpear that
regardless of the position on the master TX togglentaster
pilot always has control. Please refer to the XpOduct
manual if necessary.

Happy Flying.

WARRANTY & WEBSITE RESOURCE

This product has a 15 day warranty from date of purchase. If
unit is returned with, but not limited to, signs of a crash
“burned out” due to improper installation or wet, the \&aty

will be revoked. All units are checked for proper operatio

prior to shipping to customer.

Please visit our website for more information regardinig
product. Technical questions can be made via email to
tech@?Z2icrc.com For further general information, application
suggestions and ideas, FAQ, future products and warranty
please visit our website.

Disclaimer

OPERATING PRECAUTIONS

Please follow these instructions carefully. Keep tfOXand
CSU and other onboard receivers dry, isolated from
electromagnetic fields and protected from engine vibrdteat/

at all times. Onboard electronics may fail, but nottkahito,
when exposed to the above. Avoid exposure to sun, this may
cause shrink tube to deform and/or other defects.

Obey the operating voltage requirement of the XPO and CS
at all times and connect wires as explained above.urEaith
doing either or both may cause damage to the XPO/CSU unit
and/or receivers and/or cause vehicle to crash. Tloding
warranty.

Although very exciting, this hobby can present several danger
to both individuals and property. It is recommended that thi
product and any other aspects involved in making an airborne
vehicle fly be always monitored and supervised by responsible
adults in an AMA sanctioned flying field whom carry AMA
insurance.
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