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Builders guide — Kinetic Aerial Air-Ro

Safety First

Please build, fly and configure your drone safely. Moving propellers and mishandled
lithium batteries can cause serious damage to person and property. It is your
responsibility to operate safely when flying and handling your ‘drone’!

Some related external resources (by no means exhaustive!): -

e The Home of British FPV Racing
e Dronesafe



http://bfpvra.org/
http://dronesafe.uk/
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Why build this quad?

Somewhere late 2015 4 inch quads were becoming popular, then Rotor Riot
reviewed a 4 inch and were quite unimpressed. Generally, the point was that 4 inch
guads were basically 5 inch quads with half an inch cut off each arm and smaller
props. They had considerably less thrust and were barely any lighter. Since then a
number of things have come in to play; motors have improved considerably, smaller
and lighter components have become available and frame manufacturers have
started producing 4 inch quads that are designed as 4 inch quads, not sawn offs. On
top of that EASA and UK law are both lining up to make life difficult for anything
weighing more than 250 grams.

Building a quad like this produces something that flies like a 5 inch quad with under
250 grams weight. Although | say like, | should say | prefer it. The top speed is
pretty similar. However, agility is much better, | have alternated LiPos between one
of these and a 5 inch racer, in comparison the 5 inch is like driving a bus.

The Theory

Building 5 inch quads there is a temptation to put bigger, more powerful motors on
things, heavier props and generally look for the max. Building a superlight 4 inch is a
different mindset. Weight matters, this quad will be half the weight of a 5 inch racer,
its motors produce less thrust than the latest Carlos Fandango Super-Wide Motors
but only by about a third, so the thrust to weight ratio is actually better. With less
weight it carries less inertia, cornering is much quicker and crashes produce less
force and therefore less damage. There is a temptation to start looking at 1806
motors, if you do that you add the extra weight of the bigger motors, about 4 or 5
grams each, but you also increase the amp draw and need a bigger LiPo, suddenly
you have added 60-80grams to the quad, don’t do it.

Parts list

Frame: Kinetic Aerial Air-Ro 3mm

Flight Stack: HGLRC XJB F428 With TX20 VTX
Motors: T-Motor F20ii 3750Kv

Props: HQ 4x4.3x3V1S

Camera: RunCam Micro Swift

Receiver: FrSky XM+

LiPos: Tattu 650mAh 4s 75C

Ancillary Parts: 470uf 25V Low ESR Capacitor. XT30 connector, wires, heat shrink,
small zip ties

Optional Hop up parts: Demonrc Vee antenna, 4x M2x6 cap head bolts and
washers, Forevertube over the standoff antenna mounts.
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Tools: Soldering iron and solder, side trimmers, craft knife, hot glue gun, hex drivers,
blue threadlock

£

Other useful stuff: files and wet-and-dry paper, hot air gun, tweezers.

Preparation and Dry Build

The first thing to decide is if you want to chamfer the edges of the carbon parts. If
S0, in a bucket of water, because carbon dust is bad for your lungs, file off the edges
of the carbon parts and if you want it really neat then use wet and dry paper to
smooth it off. Even if you don’t intend to do this it is a good ideal to do it at the points
on the bottom pate where the battery strap will run to prevent the strap wearing on it.

Next take the battery pad, remove all the cur out sections before removing the
backing paper, then carefully take off the backing paper and stick the pad to the
bottom of the bottom plate, taking care to line up the mount holes on the plate with
the holes on the battery pad.

Next dry build the quad, this means assembling it without any solder. The purpose
of this is firstly to make sure you know where everything fits. Secondly once
everything is in place wires can be cut to the right length (see wiring diagram below).
Note wires should not be long, but equally should not be tight, it is always possible to
cut a little more off before you solder, sticking back on is a pain.

It is good practice to check the flight controller is working BEFORE soldering
anything to it. Once you have soldered a board it cannot be returned to retailers. To
check a flight controller, start the Betaflight configurator application from the Chrome
App Store and connect the flight controller to the PC with a USB cable. Click on
Connect and make sure the flight controller connects. On the Setup tab check the
model picture moves in concert with physical movements you make with the flight
controller.

One problem you will find with the build is the stack uses M2 bolts, the mount holes
on the frame are M3. To remedy this, | used metal M2x6mm cap head screws with
M2 washers to hold the stack to the frame, using metals screws allows them to be
tightened more without nylon ripping, an alternate approach would be to fill the holes
in the base plate with hot glue or using rubber to pad them out.

The next preparation step is to tin the ends of the wires and the pads that will be
used. For the newer audience, this means applying solder to the pads and ends of
wires in preparation for soldering the two together. Again, use the wiring diagram
below to identify which pads you need to Tin.

The LiPo pads on the HGLRC 4in1l ESCs are quite small, to make life easier find
some copper or multistrand wire that fits through it, push it through, fold it back on its
self and twist it together, then cut it off a couple of millimetres off the pad and solder
it in place this gives a much bigger area to solder the XT30 pigtail to

The Camera mount also can be prepped, the frame comes with three mounts, a full
sized, a mini and a micro. Although we are using a micro camera the micro mount is
quite big and bulky and has antenna holes that are a bit small, so we use the mini



www.electricwingman.com

clecttioi

mount and cut the strut that runs across the back off so it does not get in the way,
leaving two parts comprising the tube that fits over the standoff and the tab the
camera screws to.

The final piece of prep is the TX20 VTX has a large capacitor on it (a large black
cube with the number 220 on it), this type of surface mount component has a nasty
habit of falling off, so hot glue this to the board.

Wiring Diagram
The diagram below is the wiring diagram for the Quad:
ESCS:

Motor 4 Motor 2

470uf 25V
LESR Capacitor

Motor 3
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Fight controller:

The Build

Cam

| find it easiest to do the wiring in the following order:

1.

o

First solder the XT30 pigtail and Capacitor leads to the underside of the 4inl
ESC board.

Trim the arms on the capacitor and solder the leads to it (not forgetting first
to put heat shrink on the wires, once the capacitor is attached, push the heat
shrink over the solder joins and shrink it.

Without any of the aluminium spacers attached bolt the motors to the frame,
put the battery strap in place and bolt the ESC board, use one nylon standoff
to hold the ESC board in place, making sure it is not on the corner you are
soldering on, then solder the motor wires in place.

Bolt the Flight controller on top of the ESC board (at this point the flight
controller and ESCs can be configured and tested if you want) again using
one standoff at a corner nowhere near where you are working with the
soldering iron to hold the FC in place

Solder the camera connections to the flight controller

Solder the receiver wires to the flight controller
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7. Push the (Tinned) receiver wires through the holes in the receiver and
solder.

8. Heat shrink the receiver

9. Solder the VTX wires to the flight controller

10.Push the (Tinned) VTX wires through the holes in the VTX and solder in
place

11.Bolt the VTX in place

12.Bolt the Aluminium spacers to the bottom plate.

13. Attach the camera to the camera mounts

14.Slide the camera mounts over the standoffs. If you are using the over the
standoff antenna mounts put them in place (I cut mine in half to save weight),
push the antenna through, measure how much protrudes and cut the tubes
to sufficient length to protect the antenna fully and go through the mounts,
slide the tubes over the antenna and push them into the mount holes.

15.Cable tie the capacitor in place (I put larger heat shrink over the cap to
protect it and help the cable tie hold it in place

16.Cable tie the XT30 in place

17.The receiver is simply on its side edge between the flight control stack and
the rear standoffs. It is not secured in any way, this has never been a
problem however if you want it can be secured to the top plate with strong
mounting tape or secured to the rear standoffs with cable ties.

18. Attach the VTX antenna to the VTX and side it through the top plate. If you
are concerned about the antenna hot glue can be used to supplement the
connector, although this makes it harder (but by no means impossible) to
replace the antenna, or the antenna can be cable tied to the top plate, again
| prefer not to do this, it encourages wear on the antenna sheath. | have not
found either measure necessary, but they are there as options if you want.

19.Screw the top plate down.

S =

Once the Configuration steps are completed all the metal screws on the under side
of the quad should be secured with blue threadlock. The four metal screws on the
top plate could also be done however | prefer not to as these are most commonly
undone to work on the quad.

Configuration

There are two parts to the configuration, the flying components and the FPV
components. There are some good practice bits first:

1. Smoke stoppers — these are frequently used on the bench, essentially a light
bulb which is connected between the LiPo and the quad, the light bulb will act
as a fuse and blow if a short causes high amp draw, protecting components.
These are a good idea, there are plenty of guides on how to make them on the
internet
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2. PROPS -never ever ever plug the LiPo in with props on when you are working
on your quad. Quite aside from any damage to your equipment, this is likely to
cause a very angry, sharp and fast moving set of blades to make contact with
your face or hands and result in very serious injury. Always remove the props
when working on the quad, it is a pain in the bum but you do not want to learn
the lesson the hard way. Make it a habit.

3. Itis assumed the radio has been bound to the receiver, there are many guides
available on how to do this as well as instructions that come with the receiver

Configuring the Flying components

The first step is to flash the flight controller with the latest version of BetaFlight, At
the time of writing this is Version 3.2 RC 4. If you haven'’t already, install the
Betaflight configurator from the chrome apps store.

Start the Betaflight configurator application and plug your USB cable in.
On the left had side select the third option — Flash firmware

On the Choose a board drop down select OMNIBUSF4

Switch on Show unstable releases

On the Choose a firmware version for OMNIBUSF4 drop down select the latest
version (currently 3.2.0 — RC4)

Click on Load Firmware Online in the bottom towards the right, the configurator will
load up the firmware.

Click on Flash Firmware and the firmware will install:

% BETAFLIGHT

@D Auto-Connect Connect

Please do not try 1o flash non-Betaflight hardware with this firmware flasher.
Do not disconnect the board or turn off your computer while flashing.

Note: 5STM32 bootloader is stored in ROM, it cannot be bricked
Eirmware Flasher Note: Auto-Connect is always disabled while you are inside firmware flasher
Note: Make sure you have a backup; some upgrades/downgrades will wipe your canfiguration
Note: If you have problems flashing try disconnecting all cables from your FC first, try rebooting, upgrade chrome, upgrade drivers
Note: When flashing boards that have directly connected USB sockets (SPRacingF3Mini, Sparky, ColibriRace, etc) ensure you have read the USB Flashing section of the Betaflight
manual and have the correct software and drivers installed

IMPORTANT: Ensure you flash a file appropriate for your target. Flashing a binary for the wrang target can cause bad things to happen.

If you have lost communication with your board follow these steps to restore communication:

ED will NOT flash if done correctly).

and Zadig if required (see USB Flashing section of Eetaflight manual)

e all running chrome instances, Close all Chrome apps, Restart Configurator.
r FC has one.

o Power off.
o Remove BOOT jumper

@ Power on (activity LED should flash).
¢ Connect normally.

Flash Flrmware Load Flrmware [Online] Load Firmware [Local]

Port utilization: D: 0% U:0% | Packeterror:0 | I2Cerror:0 | Cycle Time: 0 321
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Note if the flight controller will not go into DFU mode, connect to it (top right button),
go to the CLI tab and type DFU and hit return, the flight controller will reboot into
DFU mode and you can continue as above.

Once the flight controller has been flashed it needs to be set up.
Click Connect,

Go to the setup tab and set uartl to serial RX as shown blow, then click Save and
reboot

Bﬁ BETAFLIGHT 9

@B Enable Expert Mode: Disconnect

me: Adam

- Parts Wikt

Ports

z Note: not all combinations are valid. When the flight contraller firmware detects this the serial port configuration will be reset
Note: Do NOT disable MSP on the first serial port unless you know what you are doing. You may have to reflash and erase your configuration if you do.
[eniter | contparmonse | serata | —_roemeryoupu | Swwrvpn | o |
Usa vcp 15200 v Disabled v |/AUTO v Disabled v ||AUTG v Disabled v |[AUTO v
UARTI 15200 v Disabled v |/AUTO v Disabled v || AUTG v Disabled v [aUTO v
UART2 15200 v Disabled v |/AUTO v Disabled v |[AUTCG v Disabled v|[AUTO v
UARTS 15200 v Disabled v | AUTO v Disabled v || AUTG v Disabled v AUTO v

Save and Reboot

Port utilization: D: 21% U: 1% | Packeterror: 0 | 2Cerror:0 | Cycle Time: 125 | CPU Load: 5% | 321

Once the flight controller has rebooted, click Connect, go to the Configuration tab,
set the esc protocol to Dshot600 and enable motor stop (note motor stop is not
absolutely necessary but it makes landing easy), on the left-hand side click Motor
Direction is reversed as shown below:
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% BETAFLIGHT

@ Enable Expert Mode Disconnect

Adam

Configuration

Configuration Note: Not all combinations of the flight controller firmware detects invalid feature combinations conflicting features will be disabled.

Note: Configure serial port: es that will use the ports.

enabling the fea

Mixer ESC/Mortor Features
Quad X v DSHOT&00 ¥ | ESC/Mator protocol

peed Separated from PID spesd

MOTOR_STOP Don'

Disarm mo
5 2| Disarm ma

lue (When arming via AUX channel)

Reguires MOTOR_STOP feature)

5 after set delay [sec

3 1 45 2| Motor Idie Throtte Value [percent]
reversed
Motor direction is reversed Board and Sensor Alignment
0 2 ) Roll Degress GYRO Alignment Default v

System configuration

0 2 {) Pitch Degrees L Alignment Default hd -

Save and Reboot

Port utilization: D: 21% U: 1% | Packeterror:0 | 12Cerror:0 | Cycle Time:127 | CPU Load: 5% | 321

Scroll down, set the PID loop frequency to 4Khz, disable barometer if enabled and
give the craft a name (this will be displayed on the OSD, it is common to use the pilot
name) as shown below:

% BETAFLIGHT

@ Enable Expert Mode Disconnect

e: Adam

2| ¥ Roll Degrees GYRO Alignment Default v
System configuration

0 2| ) pich Degrees lignment Default v
Canfiguration Note: WMake sure your FC is able to operate at these speeds! Check CPU and cycletime | v P
Changing this may require PID re-tuning. TIP: Disable Accelerometer and other 0 < | B e MECAIRTER: Default M
rs to gain more performance.
Enable gyro 32khz sampling mode Accelerometer Trim
8 kHz ¥ | Gyro update frequency 6 4| Accelerometer Roll Trim
4kHz ¥ | PID loop frequency 2 2| Accelerometer Pitch Trim
Accelerometer
Barometer (if supported)
Magnetometer (if supported)
Personalization
Adam Craft name
Camera
0 2| FPV Camers Angle [degrs
Receiver RSSI (Signal Strength) =
Save and Reboot
321

Port utilization: D: 21% U: 1% | Packeterror:0 | 12Cerror:0 | Cycle Time:125 | CPU Load: 5% |

Scroll down, set the receiver to serial based receiver and the serial receiver provider
to SBUS as shown below:



www.electricwingman.com

% BETAFLIGHT

@ Enable Expert Mode Disconnect

Adam

2| ¥ Roll Degrees GYRO Alignment Default v

System configuration

0 2| ) pich Degrees ACCEL Alignment Default v

Note: IMake sure your FC is able to operate at these speeds! Check CPU and cycletime
Changing this may require PID re-tuning. TIP: Dis ceelerometer and other
rs to gain more performance.

0 4| &9 Vaw Degrees MAG Alignment Default

Enable gyro 32khz sampling mode Accelerometer Trim

& kHz ¥ | Gyro update frequency 6 +| Accelerometer Roll Trim

4 kHz 7| PIDlocpf 2 4| Accelerometer Pitch Trim
Accelerometer

Barometer (if supported)

Magnetometer (if supported)

Personalization

Adam Craft name
Camera
0 2| FPV Camera Angle [degraes]
Receiver RSSI (Signal Strength) =
Save and Reboot
321

Port utilization: D: 21% U: 1% | Packeterror:0 | 12Cerror:0 | Cycle Time:125 | CPU Load: 5% |

Scroll down, disable all features except OSD and dynamic filter as shown below and
click on Save and reboot

@B Enable Expert Mode: Disconnect

#) Roll Degrees GYRO Alignment Default v

System configuration

0 2| 4) Pitch Degrees ACCEL Alignment Default v
rs to gain more performance
Enable gyro 32khz sampling mode Accelerometer Trim
8 kHz ¥ | Gyro update frequency 6 2| Accelerometer Roll Trim
4 kHz ¥ | PIDIoop frequency 2 4| Accelerometer Pitch Trim
Accelerometer

Barometer (if

Personalization

Adam Craft name
Camera

0 4| FPVCamera Angle [degrees]

Receiver RSSI (Signal Strength) =

Save and Reboot

Port utilization: D: 21% U: 1% | Packeterror: 0 | I2Cerror:0 | Cycle Time: 125 | CPU Load: 5% | 321

Once the Board reboots, reconnect and go to the failsafe tab, make sure stage 2
failsafe is enabled and set to drop (it should be by default but it is worth double

checking) as shown below:
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% BETAFLIGHT

@ Enable Expert Mode Disconnect

3 - Craft name: Adam

Fallsafe

ode or there is no signal from the receiver at all, the channel fallback
n the error condition takes longer than the configured guard time while the

craftis armed., all channels will remain at the applied channel falloack setting u

Note: Priar to entring stage 1. channel fallback settings are also applied to in nat have invalid pulses

Failsafe
Valid Pulse Range Settings Stage 2 - Settings
885 3| Minimum length Failsafe Kill Swit etup Failsafe in Modes Tab)
2115 5| Maximum length 4 = 2 activation after signal lost [1=0.1 sec]
100 | Failsafe Throttle Low Delay [1=0.1 sec]

Channel Fallback Settings

Stage 2 - Failsafe Procedure
Rall Auto v 2

Pich Auto v

® Dro
Yaw Auto v ° ..‘ L

Thrattle Auto v
PN ~rm | air mODE Hold v L
Land Land
R . onizon ] Hold .
atrva Hald v annn Tinnrrls altin s immrd tinila (mmine =

Save and Reboot

Port utilization: D: 21% U: 1% | Packeterror:0 | 12Cerror:0 | Cycle Time:128 | CPU Load: 5% | 321

If you have rebooted, reconnect and go to the PID tuning tab.

The settings below are following a tuning, they will be quite close although may need
a little tweaking as every build is a little different. The Tune is set up for 4S LiPos, on
3S a couple of points can be added to P term on pitch and roll.

The rates (RC Rates and S Rates) have been increased from standard. These are
about what | would use for flying round a track, for freestyle | would increase the S
Rates to 0.87, however rates are a very personal thing, | would suggest a beginner
would probably want to start with stock rates to get used to flying.

Click Save.
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‘\éﬁ BETAFLIGHT

ne: Adam

PID Tuning

[Ponie | Rareproriie Capy profile values Copy rateprofile values  Resetall profile values  Show all PIDs

Profile 1 v Rateprofile 1 v

A P Max Vel
Proportional | Integral Derivative RC Rate Super Rate _
--- [deg/s] m

PID Tuning

Basic/Acro 1200 deg/s 1165 deg/s
1165 deg/s
- - - - - 5 1 - 0 deg/s
ROLL 30 3 40 2 26 3 |r 120 = 0.80 3 1165 |r 000 = 1165 deg/s
PITCH 50 = 50 2 32 3 080 2 1185 J 0 deg/s
65 = 45 = 120 2 080 % 1165 000 = 0 deg/s
Angle/Horizon
I
Angle 50 =
Horizan 50 3 75 3
I T S R
55 & 55
roneo e 500
aAnoa [=] o E— =
Refresh Save
Port utilization: D: 32% U: 3% | Packeterror:0 | 12Cerror:0 | Cycle Time:126 | CPU Load: 5% | 321

Remaining on the PID tuning tab, click on Filter Settings

Set the D-Term Lowpass filter to PT1 and set both Gyro Notch filter frequencies to 0
as shown below and click Save

‘\éﬁ BETAFLIGHT

@B Enable Expert Mode Disconnect

PID Tuning
m Rateprofile Copy profile values. Copy rateprofile values  Reset all profile values Show all PIDs

Profile1 v Rateprofile 1 v

PID Tuning

Tuning tips
T. It is important to verify motor temperatures during first flights. The higher the filter value gets the better it may fly, but you also will get more naise into the motars.
t value of 100hz is optimal, but for noiser setups you can try lowering Dterm filter to 50nz and he gyro filter.
D-Term Lowpass Filter
PT1 v

Profile independent Filter Settings

©
=1

w
=}

S e oo

LRI

=

Filter Settings.

100 3 D Term Low v [Hz]
260 % D Term Notch Filter Frequency [Hz] -
Refresh Save
Port utilization: D: 36% U: 3% | Packeterror: 0 | 12C error: 0 | Cycle Time: 125 | CPU Load: 5% 321

Go to the Receiver tab,
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Set the Channel map to TAER1234, if you are wanting to use RSSI on the OSD set
the RSSI channel to 12. Because radios tend to vary a little | set 3 points on both
RC deadband and yaw deadband as shown below. Click Save.

‘\Sg BETAFLIGHT

@B Enable Expert Mode Disconnect

Receiver WKl

Please read receiver chapter of the documentation. Configure serial port (if required), receiver mode (serial{ppm/pwm}, provider (for serial receivers], bind receiver, set channel map, configure
channel endpaints/range an TX so that all channeis go from ~1000 to ~2000. Set midpaint (default 1500), trim channels to 1500, cenfigure stick deadband, verify behaviour when TX s off or out of
range.
IMPORTANT: Before flying read failsafe chapter of documentation and configure failsafe.
roll - - 00 Channel Map m
picch T 0 TAER1234 v | 12 v
Receiver Yow [T 00
Throttle 885
o e — s — e —
Aux 1 (I
auxz N 0 Ik Ll < Ll <
AUX 3 00
AUX 4 00 RC Deadband Yaw Deadband 3D Throttle Deadband
auxs (T oo 33 33 50 2

Auxe I - 00

AUX7 00

Auxe I 0
Auxe (N .0
auxto (T 00
Aux 11 (T 00

RC Interpolation

Auto v | RC Interpolation

Aux1z (T
Aux13 [ >

Refresh Save

Port utilization: D: 11% U 0% | Packeterror:0 | [2Cerror:0 | Cycle Time:126 | CPU Load: 5% | 321

Go to the modes tab. This assumes you have set up two three-position switches on
your radio, one on channel 5 which will be used for Dissarm / Arm / Arm and Air
Mode and the other on channel 6 for Angle / Horizon / Rate (also called Acro)
modes. If you are experienced you may just be flying Rate mode however this setup
is included for beginners. Set up the Arm, Angle, Horizon and Air mode settings as
shown in the two diagrams below, for each set the Aux channel and band to cover
the area in which the switch is set to achieve the desired setting. (Tip — without props
on, plug in the lipo and power up your radio, the orange dash below the bar will show
where the value is for that switch setting, you can move the switch and the orange
dash will move, this allows you to confirm the band you set is correct). When you
have finished click Save.
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% BETAFLIGHT

@ Enable Expert Mode Disconnect

ame: Adam

Modes wiki

Use ranges to define the switches on your transmitter and corresponding mode assignments. A receiver channe! that gives a reading between a range min/max will activate the mode. Remember
to save your settings using the Save bution.

ARM AUX1 v

Min: 300

Add Range Max: 1700

ANGLE AUX2 v

Min: 300

Add Range Max: 1300

HORIZON AUX2 v
Min: 1300
Add Range Max: 1700
ANTI GRAVITY
Add Range
HEADFREE

Port utilization: D: 28% U- 2% | Packeterror:0 | 12Cerror:0 | Cycle Time: 125 | CPU Load: 5% 321

% BETAFLIGHT

@B Enable Expert Mode Disconnect

me: Adam

BLACKBOX

Add Range

FAILSAFE

Add Range

) AIR MODE AUX1 v
Min: 900
FPV ANGLE MIX

Add Range

BLACKBOX ERASE
(>308)
Add Range

CAMERA
CONTROL1
Add Range

Port utilization: D: 28% U: 2% | Packeterror:0 | 12Cerror:0 | Cycle Time:126 | CPU Load: 5% | 321

Go to the OSD tab and set up the items you want displayed (or disable the ones you
don’t want) — not for new people, a busy OSD may be impressive but it will be
distracting and lead to crashes. On the image of the screen drag and drop items to
where you want them displayed, when done clock Save.
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‘% BETAFLIGHT

2017-09-05 @ 22:16:43 — Craft name: Adam

0OsD

Elements
Rssi Value
Main Batt Voltage
Crosshairs
Artificial Horizon
Horizon Sidebars
Timer 1
Timer 2
Flymode
Craft Name
Throttle Position
Vix Channel
0SD Current Draw
Mah Drawn
Gps Speed
Gps Sats
Altitude
Pid Rol
Pid Pitch

Preview (drag to change position)

(PO S A N o =

@D Eenable Expert Mode Disconnect

Video Format

® AUTO PAL NTSC

Units

MPERIAL ® METRIC

Timers

1 ONTIME v
SECOND v.10 2

2 TOTAL ARMED TIME v
SECOND v 10 =

Alarms

20 4| Rssi
2200 3| Capacity
100 3| Altitude

Post Flight Statistics

Font Manager Save

Port utiization: D: 20% U: 1% | Packeterror:0 | 12Cerror:0 | Cycle Time: 126 | CPULoad: 5% |

321

Go to the motor tab. Make sure the props are removed. Plug in the LiPo, Click
the check box to confirm you have removed the props and enable motor control and
raise the master slider slightly, this will start the motors spinning. Compare the
direction they are spinning to the picture in the top left, if any of the motors are
spinning in the wrong direction take a note of the motor number. Slide the master
slider down, uncheck the box and disconnect from configurator:

% BETAFLIGHT

ame: Adam

Motors

Gyroscope - [Reset]

4 2
Refresh: | 10ms ¥
t Scale: 50 v
3 1 X: 0.98 (1.55)
Ya
z 0.49(0.73)
avs:  ([IETH
lotor
1 2 3 4 5 6 7 8 1 4 5 6 7 8
Motars
1105 1105 1105 1105 0 0 0 0 1500 1800 1800 1800 1500 1800
Motor Test Mode Notice:
Mawing the sliders will cause the motors to spin up
In ord ove ALL propellers befors using this featurs
D O @0 &8 35 3 @ = =3 cerstand the risks, propellers are removed - Enable motor cantrol
1105 1105 1105 1105 1000 1000 1000 1000  Master
Port utilization: D: 18% U: 2% | Packeterror:0 | I12Cerror:0 | Cycle Time: 127 | CPU Load: 5% 321
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With the props still off, the flight controller still connected to the PC and the LiPo still
plugged in start the BLHeli Chrome App:

Connect

e:60.0.3112113

Welcome to BLHeli - Configurator, a utility designed to simplify updating and configuring of your ESCs.

Changelog

Disclaimer Contributing
The application supports ESCs running BLHeli for Atmel, BLHeli for SiLabs and If you would like to help make BLHeli Canfigurator even better you can help in many
BLHeli_S ways, including:

BLHell FC passthrough is the only interface currently supported
Answering other users guestions on the forums

Should you run into any problems, make sure 1o use the Save Debug Log ) -
button and submit a new issue via GitHub. Contributing code - new features, fixes, improvements
Submitting Issues with detailed description Donate.
Application source code can be downloaded from here
Testing the application on your hardware
Latest CP210x Drivers can be downloaded from here
Latest STM USB VCP Drivers can be downloaded from here

Port utilization: D: 0% U:0% | Packet error: 0 1014

Click Connect:

The following screen will appear. Click Read Setup

Disconnect
-1.36.0
BTFL, 320

Aug 28 2017 12 4

- Ox4700563436510630383737

aken the propellers OFF before doing anything on this tab

the ESCs

Note: Make =
Note: Conne

Save Debug Log Read Setup

1014

Port utilization: D: 0% U: 0% | Packet error: 0 ‘

The following screen will appear:
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Disconnect
i on: Aug 28 2017 12:02:14

- Ox4700563436510630383737

"] Programming by TX Reversed ¥ | Motor Direction
1148 s
0.50 —. PM Min Thi
140 C 1832ps
— PN Max Throttle
<
( FLASH FIRMWARE |
Low ¥ | Demag Compensation
ESC 2: F-H-40, 165
WMedium ¥ | Motor Timing
40 Normal ¥ | Motor Direction
Beep Strengt! 1148 ps
80 —_— PPM Min Throtde
—_— Beacon Strength 1832 s
_. PPV Max Throttle
10 minutes ¥ | Beacon Delay
[ FLASH FIRMWARE l -

Port utilization: D: 0% U: 0% | Packet error: 0 ‘
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If any of the motors were spinning in the wrong direction change the motor direction
for that esc to reversed and when they are all set, click on Write Setup

Flash all can be used to update BLHeli is necessary however currently the hardware
ships with the latest version.

Disconnect the BLHeli App, reconnect Betaflight configurator and retest the motor
direction as above.

Configuring the FPV components
The second part of the configuration doesn’t require a computer.

NOTE: Never power a video transmitter without an antenna attached, it will burn out
the transmitter.

Set up your goggles and receiver on the channel and band you want to use.
Following the instructions that came with the VTX, WITHOUT PROPS ON, plug the
LiPo in and use the button on the side of the VTX to set the band and channel on the
transmitter, the image will appear in the goggles when correct. (note that the image
may appear when you are on the wrong band and channel because the frequency is
close, this will be fine on the bench but will have dramatically less range. Use the
LED on the VTX and whatever mechanism is on your goggles to confirm they are on
the same band and channel with the image in the goggles as confirmation.

If you are using a Version of the camera that has a built in OSD, connect the OSD
cable, and switch off the OSD components (you don’t want two OSDs and the Flight
controller OSD is more useful)
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Final things

Before flying for the first time (and regularly thereafter) test your failsafe (if you don’t
you will have what is termed a “Flyaway” at some point where your quad departs like
some homesick Mary Poppins and is never seen again.

To do this, WITH PROPS OFF, turn on your radio, power up the quad, arm it and
give it a little throttle so the motors start spinning, then turn the radio off. Within a
second or so the motors should stop dead.

Test Hover your quad somewhere safe. Do it Line of Sight, | usually do it in Angle
mode and from a safe distance before taking it to the field to fly for the first time.

Once you have tested failsafe and test hovered. Make sure everything is screwed
down tightly, use blue threadlock on the motor mount screws and the four screws
holding the standoffs to the bottom plate.

You are now good to fly, please do it safely and legally and ensure you have
appropriate insurance such as that provided by BMFA membership.

The pictures below show what the build hopefully looks like:
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