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1 Introduction 2 Package Contents
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3 Getting Started
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5 Setup Overview
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6 Mounting the Gyro
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Rotorhead:

7 Helicopter Airframe Setup % $1 "& " %% %" et & !
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8 Connections
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NOTE: The SK720 needs to receive separate aileron, elevator and pitch
inputs so set the swash-type in your TRANSMITTER to “l-servo” for all
input types and swash setups.
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NOTE: For safety, the throttle output is disabled while the SK720 is in setup
mode. Be sure to set the fail-safe throttle level using the setup software.
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Powering the SK720:
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Traditional Receivers:
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Control Function SK720 Port
Aileron 10-A
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Collective Pitch 10-D
Gain / Bank Select EXT-LED
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Swash Outputs:
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Swash Setup Type SW-C SW-R SW-L SW-A
120, 135/140 deg eCCPM | Centre Right Left n/a
“1-servo” mCCPM Elev Aile Pitch n/a
90-deg eCCPM Fwd Right Left Aft

Left/Right means the heli’s left and right, looking from its tail to its nose.



Servo Output Layouts:

Servo SW-C
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and Power-Up
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== SK7 20 Digital Flybar Setup: Installation Options
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== SK7 20 Digital Flybar, Setup: Installation Folder

E Setup will install Sk720 Digital Flybar in the Following Folder, To install in a

different Folder, click Browse and select another Folder, Click Install ko stark
the inskallation.

Destination Folder

Erowse, ..

Space required: 23.0MB
Space available: 53.1GE

Cancel

< Back | Install |
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2+ MONE - K720 Digi

File  Options  Gains

Wizards

Gyro Serial ¥: 4242

iy Help
Live Diata

Inputs from Receiver Yaw Sensor

Elevator | oo | %

Aileron |_El _| %

Rudder | oo | %
Collective | 00 | %
Cyclic Gain | | % —_—
CHCANL |._4U'U | QOrientation

I Level |

Firmware Rev: 1.01

Gyro Motion

Elevator | 1} deg’s
Aileron |_El deg/s
Rudder a deg’s

{Gream = Noze U, Bank Bighf]

Radio Input Options

Type | Satelite Receivers v |

Stick Deadbands

Elevator | 20 :“ 2t

Use i Aileron 2_6_‘3]
Gains IGear Ch for Cyclic G vl Rudder | 20 3
Auto Trim Elev/Ailt
Auto Trim Rudder Miss

[] Enable Logs

[[] Counter-Clockwise Rotor

Gyro Mounting Qrientation
[] Flip Elevator Axis
[] Flip Aileron Axis
[] Flip Rudder Azis
[] Rotate 90 Deg

Send Setup (F1)
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% $60% & K. % I % * " 8 &
"% %




11 Gyro Setup Using the USB Interface

CAUTION: Do not connect the swashplate or tail servos to the gyro until
after the SK720 has been configured for your servos. Your servos could be

damaged by an incorrect configuration.

Note: The PC Setup Software has built-in Wizards to guide you through
these set up steps as a first-time user. We suggest that you try out all

three Wizards before reading further.

Step 1: Connecting
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Step 2: Match the Gyro to Your Transmitter
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Stick Deadbands
Elevator | 2.0

Type | Satelite Receivers  +
Use 7 Ch, 2 Gain, D Aux % Aileron | 20
Gains |Gear Chior Cyclic G v Rudder | 20

Auto Trim at Init

Set Throtfle Failsafe L
[] Enable Logs
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Cyelic 2 || Tail 1 || Tail 2

Gyro Mounting Orientation
4 [] Flip Elevator Axis
[] Flip Aileron Azis
4 [] Flip Rudder Axis

[] Rotate 90 Deg
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[] Counter-Clockwise Rotor
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Step 3: Set up the Throttle Servo or ESC Step 5: Swash Mixing / Servo Setup

o« S " 4 Tt % 4 #2= "& _ , L
% ¢ SE@E " $ " # NOTE: The SK720 will not provide any stabilizing action while in set up
00 T mode. This enables mechanical set up and servo trimming.
& %% ! e
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Offline Setup Values
I " -* =0 0 0
- " - A] " $A] A] $ & Contral |} Swash Servos | Tal Serva | Cpclic 1| Cyclic 2| Tal1 | Tail 2
% % #Hit
Swash Type c Swash Mixing
@ 120Degies sCCPM i Y
. . Elevator Cyclic [ - O
Step 4: Check the Gyro’s Sense Directions ML T . Adoran Gl =
© mCCPM "1-Serv" eton Lyclic | 60 |3
[ ] K & & - $ % " K () 90 Degree eCCPM (3 or 4 serva] Collective Pitch [ -
§ w1 % W% % —
(LS - . Phase Trim | 0 %/ deg
n n n 5 h Ri Piro C:
o = # #"% &1 %o/ # 3! $ wash Ring [ Piro Comp [
. " # % & green ,$% ¢
) % * % n ( n &+ ,$ !u n $ n " N =$$ % # Q 0%
) % o, % x g 5 y y Ly g
* %$ " o $ " " " %& % # [ ] 0 . (] . - 0
] - \ . $ #$&" &% &( 2 &
A A A S &! # T o% # "o #5  wm os1 oo
3 ! $ 7 % # % & green ’$ Otffline Setup Values
% ) ) % * % " Control | Swashplate | Swash Servos | Tail Serva | Cpclic 1| Cyclic 2| Tail1 | Tail2
[ ] # $ " " (! &+ 8 & ! " # " Swash Servo Options Servo Trims and Feversing
p T 1%
" 3 !" $ " " # % & green ,$ Servo Type |fnalog Uy +IBVB = il
% ) % * ppn (M)Center | 00 %] (1250 %] [1250 %
0 0 0 Linearize Swash Servos 12) Right 00 2| Mmooz O
Qffline Setup ' alues Equalize Swash Servos (3 Left o0 g 8010 O
— —
Swaszhplate | Swash Servos | Tail Servo | Cyelic 1 || Cyelic 2 i Servo Speed | 014 3| /80
Fiadio Input Options Stick Deadbands Gyra Mounting Orientation
Type |Satelite Receivers Elevator | 20 5| % ] Flip Elevator Axis " 2N =35 % # Q %
Use |7Ch,2Gain, Ddux Aileron | 20 3 = [] Flip Aileron Axis
— . i i - " 0" " 0 " 0 0 " 0
Gains | Gear Chfor Cyclic G % Rudder | 20 3| % [ Flip Rudder Axis L4 > - $A]" g [yA] y O/A] y O # O
: (N (| I ] (U}
Auto Trim at Init [] Rotate 30 Deg
. ° | u 1 1 n %
[] Enable Logs [] Counter-Clockwise R otor A] K 8 < /0 # $ & A)
n n n 8 ' 1 n n % % %

% & #
NOTE: Trims and sub-trims on the transmitter should be set to neutral

for best results. Do not try to change cyclic throw or servo trims using
your radio.
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Step 6: Tail Setup
Offline Setup Values — —
Control | Swashplate | Swash Servos | Tail Servo | Cyclic 1| Cyelic 2| Tal1 | Tail2
Tail Servo Dptions Servo Trims and Feversing
(&) ByMName () Custom Trim (%) Travel [%) Rev
L R
Servo Name |[gNERERERE] Tail 00 3| 1m0 |0 s O
Setup Servo with Rudder Stick
Centre L Stop R Stop
9N =8 % #Q $
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TOP VIEW

TAIL
For LEFT =T
RUDDER, the
leading edges of
the tail blades
rotate and point
to the RIGHT.

TOP VIEW

For RIGHT L
RUDDER, the JTHRUST
leading edges of

the tail blades

rotate and point

to the LEFT.
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Step 7: Cyclic and Tail Gain Input Banks
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Cyclic Banks | Tail Banks With Only One Gain/Bank Ch:
Locked Locked Selects Tail and cyclic bank, gains fixed
Locked Not Locked Selects banks, and the overall tail gain
Not Locked Locked Selects banks, and the overall cyclic gain
Not Locked Not Locked Both scaled together (not recommended)
. " % %%# " % $ %% E # & &
% %H % % % & %$ "
$% %9 M $ "% #wS" ‘@ § $"
@ % G4 % 4 I % @ % G : |
Bank 1 Bank 2
g
- endpoint + endpoint
Gain Channel
Somovogp )y # o oo % % % $9 M
L ML > % ML N ? " %9 MS "
% % % %9 M§$ " "7 "% ! L %
% % % %% % # % #" "

Offline Setup ¥ alues

& %" %
W 4
B 0% M #EY% & I
&+

Contral | Swashplate | Swash Servos | Tail Servo { Cyelic 1} Cyclic 2| Tall | Tal2

Ease Gains and Fates General
Elevator  Aileron
Control Rates | 230 3 270 % | deats [] Lock Cyclic Gain to:
BellGain | 40 || B0 & % Self Tune Bell Gains
Hiller Gain | 50 2|[ 50 2] % Hiller Decay | 75 2] %
Damping Gain | 18 % || 16 £| % Self-Levelling 3z
Tail Drag Comp £ 3 U= -4
N=$ % #Q @ %
. % A $ "% 8 "# % s &
$ 0" % % $ % % % 1" # "
Step 8: Ready for Flight
° 1 " # [ # "E " " 1 %
" % % % $ %
Final Setup Note: 8t /" % # [ " § " §r "
% % " ! % % 8 M



12 How to Check Cyclic Pitch & Phasing

NOTE: The gyro must be put into setup mode before the cyclic throws,
phasing and swash motion can be checked for correctness. Place the gyro
into setup mode by connecting it to an SK-LCD Terminal or to a computer
using a USB cable. A slowly flashing green LED on the SK720 indicates that
the gyro is in setup mode.

$ % % M & # # BRI B
# "% & %  cyclic range of about 10 degrees.
This is important. (*! # E # "% " "
Y+
"o % - % "% %
"ont Y# % E # 4 & "
# % & % % < % og % #
(@) % # %" % " % " 1 & # %
B $ ! % &" " mo%! 8%
$% %t " E % & % $ %
% % # % -
s # -
7 % % $ # % % " % $ # "
% " &-

<—Blade Aligned Over Boom

N> 7 "% o+ %

t K& "'S§S % [ # ht & "% % " ; "
# $ 8 % "%

2+ % % # $ % # $

h1 o o& % ¢ # % " %o
& # " % "E?@% " $ # %
¢ % & (>t $# %< %/ oo & (I
Note: & %t # % (1" £ "o
1s1 "& # "
9+ "1g "% & T E#
/ n
Ab IS8 T %t & "ot E#
N .
P K8 % 1o $ #%w v
$ g " &

Blade Aligned

90° to Boom

N*>1 R "(: L %

6+ "1$§ w /[ # "t & "% %" % " ; "
# $ 8 % " $ # ",
/ n
1+ "1 $ % / &% ht & "% %" % "
E # > "

CAUTION: If the cyclic blade pitch range changes, the gyro’s cyclic gains
will need to be changed as well. For example, increasing cyclic pitch range
by 10% is the same as increasing the stability gains by 10%.



13 After Setup: Final Check!

7R 1 % "E # &I
P& # # & "
%o # % oo
"o
PO S U BN
PN S # O e *
72 S A
st 1&
o+ " %%
& #
AL S # # 0 *
8 #
' # #18& $& %

6+ E % " 1

%% % & #
% & §" - "%
"o & #
& #
T #
n # *
& #

% % % &% %

WARNING: A
$ " " % "

NOTE: In flight mode, the swashplate will tilt slightly forward at full
positive collective to compensate for tail-drag. Likewise, it will tilt slightly

back at full negative collective.

14 Flight with the SK720 Gyro

$u

%S & # & W " #% S
& " % / "7 % $" $&
%o & & "t # %" $
o n! %oy &1 & 9 % s "
B OST O# % O# % % K #
% # W ! % %
% U % "o Bn % "E K"
WS ) # " % "o
N N ") # §
1 € . sU s
Note: O % 1 67 /%@ 3%l "
" A L S B
% s $"9 % § "
B "wh % )
WARNING: = " 4" R
b B " B "% %+
po* # % " #
pox " " & g oo
24 = W/ # " & $"% [ #
9t 7& ! $ % % $1° $ % § g %
1 0 "




15 Using the Self-Leveling / Bailout option

WARNING: Q " % &$" $ " &" Q &
" s % # 1 $&" 0§ % % $/ %
" "o %ooo#H ", !
"% ! & " # 1
S E ¥ % ) # % " " $& %
&" $
. &"1 " # 't "% " & & %
[ # " % 8 "% % %o
% & ! $" 8 L "
e O $" 0" & "YU & " . "% 0§ "
$/ % & P "% $& % "
# 1 . & "%%
. 8 # $" "1 & %!
8 U/ T |
. $/ % 1 % % / ", %E % &
&% " % # "& "$ 5 % % &%
. $/ % $ " & &" ¢ %t " % % % %
# &% @ & not 1 <
B & % % 1 < "o "1 %
# " 1 %S % % o#
e S $1 8 9% #" $ % %E % §$G& & !
#l 19 # @ ##" & % "
$ " # " [ "
e $1 % 1$1 # "% § % & §
! R ) 8 #" % "l &
% % ! "% "% " "
E " $/ # "

$/ % % ! % #" % %

! ( "9 &+ & "%

$ & % "% "%
" ( M+ % % § & !
c / 1 & 7 & %

Offline Setup ¥ alues

Cortrol | Swashplate | Swash Servos | Tail Servo C}'Diﬂ Cyclic2| Tall || Tail2
Base Gaing and R ates General

Elevator  Aileron [ Lock Cyclic Gain to:
Control Rates | 230 0| 270 Z degss ] Gain Ch Also Scales
= Damping Gaing

Bell Gain | 40 3| &0 & =
E e ] Self Tune Bell Gains

Hiller Gain | 50 3| 50 & x

4

Damping Gain | 20 3| 16 3| %

Tail Drag Comp i

Self-Levelling | ©

)

9 N # $&"

Hiller Decay | 75

%
%

,$

$/
%
%

CAUTION: Ensure that the Hiller, Damping, and Tail drag component
values are identical between the self-level and normal banks if one bank is to

be used as a bailout mode.



16 Basic Tuning

Definitions:
e Tail gain < % 13 %1 & (" ny
L4 CyCIic gain < ! % % ! $ !" $ n
T t) I
K - $ & % & ey oa
# ! & & % 1 % "

Follow these steps:

+ 7 " % # % $ n < % $ n
50% for the Cyclic gain and 50% for the tail gain. But for very small
helis, start with 40% for the Cyclic gain, and 30% for the tail gain.

+ $ # m $$ % " % ||! mn % m %
% If it oscillates or does anything violent as you spool up, email
Skookum Robotics technical support for help before flying again.

% % o« % 8 # &
% %! % "% B T %
2+ 8 # " %E & h# " "6 | "%
*1 % # % .8 # " &
"% "% *1 % &% T # % 1
%
9+ "1 $"&" § $ # " %" # "
*1 % &% % ,$ YE & “%ooo*I!
% #
A+ "% % $ & # % % % " *1 %% %
" $ % §$! #" n" & $ "
$ 9§ ? # $&" $ %% %
% # % % %$ % !
78" %% v e # $&" #g1
# 0" # """ r # %
# % % %
K$§" " %% "Lt "8 8 "% %
" % $ #" % 8 % $ "1 & " "§gto
% % % % % 1 %
9

17 Advanced Tuning for 3D Pilots

51 " # 8" %% "L"tog" #"$" % "%
#" % $ %
+ #"Eo%" § " ! R B % S
* '# % " % $ % #
# " #& 1 "§wn " % " /"# # "
h & % § " # % &%
+ %" & % % " " %
- % # % # -
& 7 < % " % " "
% B
° # 8 # &
5% < oo $" % "& § & "
% % % E # $&" ( "
&+
. Y TS S S
" %

Oifline Setup Yalues

Control | Swashplate | Swash Servos | Tail Servo | Cyclic 1| Cpclic 2 | Tal1 | Tail2

Swazh Serva Options Serva Trims and Reversing
Trim [%])

Servo Type |fnalog v
[1) Center oo 1260 % | 1250 5
12504 | [12m0 2| 10

1250 &) [150 4]/ O

Lineanize Swash Servos [2) Right 0o

b 43| 4D

3] Left oo
Equalize Swash Servos (3) Lel

Servo Speed | 014 2| /60



" & §$° " =% 1& &% #'" 1
4 " ! M % " #" % /% % o/
% /% .8 % %1 "$ " $ $& <
% % & # % "$ K
& & % #" 1 &1 % "1
% " &1 $ v
2t 7 < $ , #H % % % % o*
$& " ( g &=h 1& &% ¥
"% % ##1 8 # 5 #"E %
# &" 9 , H U "$"( P #
% &h %" ( P # .8
#" % " "l ! < "
# % % "7 "% ,$ % " "
NOTE- A 2 % %! " % F %E %
#" !
Offline Setup Values
Control | Swashplate | Swash Servos | Tal Servo EPC"C1 Cyclic 2| Tail1 | Tal2
Base Gaing and Rates General
Elevator  Aileron
Control Rates | 230 4[| 270 4| degis [] Lock Cyclic Gain to:
Bell Gain | 40 3 50 |3 % Self Tune Bell Gains
Hiller Gain | &0 3 80 %5 x Hiller Decay | 75 2| %
Damping > s Seli-Leveling | 0 2| %
Tail Drag Comp E
" N R H#Y % %
9 7 < /"L #%  %$ " ( "
&+ "¢ "% % ##1 8 #

$ n

Oifline Setup Yalues

Control | Swashplate | Swash Servos | Tail Servo | Cyclic 1 Epclch‘__

Base Gains and Rates

Control Rate | E00

~
¥
~

Control Expo ]

Rate Gain | 50
Hold Gain B0

43 |43 |43

Accel Gain o

degls

&

£

b

/"Lo*

$ "G* I %

i Tail2

Misc Options
[ Lock Tail Gain to:

[] Small Heli Cyclic_Mi 0

Collec Mix

Left Right
Start Accel | 40 5 4
Stop Accel | 45 % 45 =

#% % %

A% % $ & # %% %
. " $ oS! #oro
% . .
$ "$ ? # $&
I
#

*1
1&
$/ %%

% %
$II
%

%



18 Replaying Flight Recorder Logs in the 3D Viewer S LOGO.BIN - SK720 Digital Flybar Playback EEX

%L % §1 " ! % ! % "# 1 1“
$ % & " " %! " E " " ‘ |
! n % n ! ||$ & % ! #ll ! n .
hoot ot &1 U§
" &" ! % S, % % §
# $&" B & &% 8 " &% % "
6 &
Open a Gyro Flisht Log file
Laokjn: | £ Fight Legs v &% e mE-
___ i FLIGHT LG BIM
u_b 44 GALT_HOVER EIN
iy Recent Q LOiE0,BIN
Dacuments 5:1 LOGL.BIM
- A LoGz BN
@ & LOGS BN
Daskiop ;:;LOG.EIN
&4 TRIAL_LOG.EIN
)
User Files
anai%:ﬁinal ! 6 N /Q &"0% &
‘g File name: [LoGoEn T 7 & § % $ " o# #% % %
Network Places | Flesoftyper | SK720 Logs v| [ cenesl ] % # 81 " #" 4 & % 1 $$
L) # 't % # " "1 &1 %h&
6 N # ! &% % Y% &"E " !
K L - B " % =# % % $ % 8" "% #"& % &% §1
(O " % $ #0081 1oy %o "o ! K & # 1 $8 % %S % $
"o R - ) + /I &"&W && % #% % &" =h! " % (# " % 1 &t & % %
wH 1% I 1 % %% $ . . . . .
& # 1 S # 8#" % % % %$ & "% &
# ! % # ! n % % n n ! % "nn %
" " $ " % $ / & n" & % & " n %#II 4 n % n % $ & ! & & ||% %
%ll # ! ’% " n ! n / 0 % - -8” " % n % $ & n mon -8"
- ! % % % # %& # ! %#“ " n % n % G n %& n $ ||I } % ! n
& % " ! #ll " n ! % n # ! B %< # ( % 1 $ % $ " n %$ n % % n % non %
$ ||& n " & " % # ! L % ! % % #ll n " ! " +
& 1" "6 % 5 &% # # % "0 $
/I &"&% &



$ " % # % # % $ & % % % " "

19 Setup Software & Advanced Features Guide o & % & % Wh oo
% &9 " "y % 0 L
heh & § # 3& he & Format MicroSD Card: # & #" n%H 1" % % §1 "
. % o "H # 0" BES 0" % $% % " @ " # % #" %S (
# $&" " "I+ ¢ % # % K $"
o W ok # b & b " r %o § 2 B onhH" o 48
Y N - &" Es " & Whoo % %" %%
. 1 # 1 $"1 " IME My oY% & % #" % ! % " #
# " #$ Update SK-720 Firmware N # " " &"t # &
#" $" ! # % % $ &
% " % % " % # [ & $& "
Menu Bar # %
) % %% - Update SK-LCD Firmware N * # % $& "
Load Setup: * % #9 LI # "E " ' hET & %O /> ' />
" ! & #& Ha&l # b P U
7%! # % " & & $ " A " $ Live Data
5 " % EO% & § % -
ve Data
Save Setup: ? % # % # 1" # "B " Ingauts from Pecaiver Yaw Sensor Gyro hiotion
$ " $ $ ! & % 8# " % & $$ " % % " #‘ Elesvator oo ES Elexvator 1] degls
! " n % % Aileron 0o % Aileron i] deg/s
. . N " Fudder 0.0 % Rudder 1] deg/s
Replay Flight Log: $ % # 11 $ Colective | 00 | % {Green =Nose Up. Bank Righ)
% & " hAS % $" %S & S
& " Tail Gain | 40.0 | % Level
Upgrade From SK360: ? % #" " A 1N 4 58" %
w5 " %g % u§ " %y " #" A
g " % % % & % % 1 "% & " 401 "y g "oy Bo1 e #
, % " % % - % & - " & % # "
"% % " " % " % " 1 # "8 "
Bind Sat RX on Power Cycle: # % % %! " " &$" 1 % # "
" %% P P " "% " U LI
# " % 2@ % % # % 7 %%
" " & % % % 8 #&" 1
( "o 5 % % % Y%t
Reset Log Counter: O % $ % % ( > 0" %
&+ % # % % 8% " " "
" $ % & 6 =3 @,KI 6 =3 @,KI
Reset Gyro: % % ? 1 % L "
! % & %% % % " % O% & %
#" o #%$ % $ " " %

2 2



?% " #H Pilot Elevator, Aileron, Rudder and
Collective command percentage % $ " % #1 "
% # 8" & # #1 "

Control Tab

$ % % ! % § %
# $&" &% & &% % "1 &

Offline Setup Walues

Fiadio Input Options Stick Deadbands Gyra Mounting Orientation

Type | Satelite Receivers v Elevator | 20

i

[] Flip Elevator Axis
Use 7 Ch, 2 Gain, 0 Aux » Aileron | 20
Rudder 20

[] Flip Aileron Axis
4 [] Flip Rudder Axis
[] Rotate 90 Deg

A (4] |4
e

Gains | Gear Ch for Cyclic G »

Auto Trim at Init

Set Throttle Failsafe Llisc B
[] Enable Logs [ Counter-Clockwize Rotor

1 N # $&
Type: O % # % % $
& $" %" u%gE ¢ G 7 51#" % gt =7
=1 & # = "& #" =7 =/. &
" % § " % " " "E #
Auto Trim at Init: O § " % " & "%
"o " % " " % ) % % " !
% " "( #H + .9 "B Q# & %
" " $ " $ ) E % "
Set Throttle Failsafe: 7$ " % #1 v x o "
% & P %% %
$ / § §1 " % % # #" /" %
Stick Dead Bands: "$ % % "% /
% % $ " ! ( "0 S % % &
@ "t #" % $" " (% [ E
% "% ! % & #" "+ " v %
% %" $ & % % "1 " K
# " % %" "
Mounting Orientation: % % % " % % $HH "
1R & L % % S ) % %1 "
# " % # $" h & # %

Swashplate Tab
% $ % % ! "% $ %
# $&" &% & &% % "1 &

Offline Setup Yalues

plate’ | Swash Servos || Tail Sevo | Cyclic 1| Cpelic 2| Tail1 | Tail2

Swash Type c Swazh Miring
(3) 120 Degres eCCPM Mix % Rev
) 135/140 Degies s0CPM Elevator Cyclic | 60 5] [
©) mCCPM "1-Serva” L R Aileron Cyclic B0 4
() 90 Degres eCCPM [3 or 4 serva) Collective Pitch [N
(Ot Phaze Trim 0 | deg
Swash Ring Piro Comp =
1 N # $& %
Swashplate Type: I " & # % % 8% W =# U
" **: 9) 2 " **-7 1 " % 1 8
(#" s $ oW % # W+ %1
" "2 " FroL & " R B &
1 " #"
Swash Ring: % $ & # # % % % & % "
% $ "0 " ! " (
& # "% % L "+
Piro Comp: * # % $ " $ $"H 1 &" % I !
#" %" % % & %TH H&Y
Mixing: " & # 8% Ot "
#" %o §" " " % # ( + K"
$  # % $1 " " " % % $ 3
#" %& W"% " 8% & $" 8" 8% § "
% " I %1 % /% " & % % "
I % #2§%" % & # %
& % % #1 " # "
Elevator Cyclic: - " % 5 & # % $ $ %$ "
" B %" " o % 8
Aileron Cyclic: - " % $$ & # % $ $ %§ "
R | B %" R % 8
Collective Pitch: - " % $8 & # % $ $ %$ "
B %" " " % 8
Phase Trim: # % § ! % % 0§ &
%" 1" # % B L) 3 , & $

22



"2 "o "8 # % # " 1 " &
$ $ "% $ % & # § 1§"&" K
# % & "t& """ G ##! |
& % % % $ "E
% " # 1 # "W $ & ' o# %
Cyclic Servo Tab
% $ % % ! "% $ %
# $&" &% & &% % "12 &
Qffline Setup Yalues
Control | Swashplate | Swash Servos | TailServo | Cyclic 1| Cyclic 2| Tail1 | Tal2

Swazh Servo Oplions

Servo Trims and Rewversing

Trim (%] UETEE) Rev

Servo Type |énalog v
(1] Center on

=| [1250 % | 1250 %

Linearize Swash Servos (2] Right 00 & 1280 4| 12m0 4| [
Equalize Swash Servos G 0o 5 [=o|pizmos] O
Servo Speed | 014 % s/60

12N # $& %

Servo Type: "y " % % " % %
& % & " " % # & # #" " % Do not
use digital frame rates for analog servos.

Linearize Swash Servos: * # % $"% W % " # "

$ n n % " n
Equalize Servo Speeds: 7 % §$" $"wn " $ % §"
n % % **: ; & # m % % n 8 # $ n / n
& % " # % & % H %"
n % $ n n " l % %
% % Ot $§ " & " %1

8 " $ %o

29

Servo Speed: oo %$ "B # § %
?% " % % #"A " $ % # "
& %1 $ %! "s@ 2 %
Servo Travel: % $ % " % " $
%" (%# % ¢ " " % % ! "
& 8"" % % #
Servo Trims and Reversing: 4 " R %A% % %
% S $ % /" % 1 "
" % @ "$ " YE %
NOTE: % #28"§ " " W % & "

" " % "t h & % % #1 " # "

Tail Servo Tab
$ $ % % ! "% $ %
# $&" &% & &% % " 19 &
Offline Setup Yalues
Control | Swashplate | Swash Servos | Tal Servo | Cyelic 1 | Cyelic 2| Tail1 | Tail2
Tail Serva Options Servo Trims and Reversing
(% ByMame (O Custom Trim (%) Travel [%] Rev
+ -

Servo Name |[IIERENREFEEAN Tail 0n 2 13505150 2

Setup Servo with Rudder Stick

L Stop Centre R Stop

19N # $&" $
By Name / Custom: % ! " % "
% O N N ! # 9§ %
Freq / Pulse: ,$ ! % # §! "# % % 1 %
$ # 0/ % # o@E'L v+ K
&" % % " % % BN $ &
"1 $ H O# Y% %

2A



Servo Travel: 7 % § " % % " $ %" (% # % +

Servo Trims and Reversing: "E %" H N KN " %

Setup Servo with Rudder Stick: % " &"" & !
! # "FE %" # % % " poo# % %
$ & #' #
19.1 Advanced Tuning Options
# " % % % " & ! % % "
% $ # $&" % % %
) (1] s % %
Cyclic Tuning Tabs
& S % % 1 "% § %
# $&" &% & &% % " 1A &
"oyl % ! & % 1 "

" % "E %) % %%

Offline Setup ¥ alues

Cortrol | Swashplate | Swash Servos | Tail Servo E(,‘ycllcz Tall || Tail2

Base Gaing and R ates General

Elevator  Aileron [] Lock Cyclic Gain to:

Gain Ch Also Scales
= Damping Gaing

] Self Tune Bell Gains

Control Rates | 230 3| 270 (| degis
BellGain | 40 % 50 2| =%
Hiller Gain = 50 % 50 % |l

Damping Gain | 20 || 16 4| % Hilles Decay [ 75 %] %
Tail Dvag Comp '_ EX 3\ _u = Selileveling | 0 o %
1AN # $&
Control Rates: " " # " $ # " 8 !
$ % % ) % % " $ $1 E
#
Bell Gain: 7 % § % $ & # % " # % !
$ % % " ! !/ % ! % | @
%-O % " # # " "H1h &% %"
! % % % /# .3 # " &
" H# W "% @ % # % ,$ # " h#
% $ " # "% @ % &% %
# % 1 % B @ % %

B P

Hiller Gains: %E %3 "6 % I % 1& 1"
4 "4 "3 % L % %" % & $ §1 'E
# % LI % &% $ "
G /%l $ #/%" % " "o %
"ot % $ & %" O % "%
& /1 #" %
Damping Gains: % # " % #% 4 " % L %
% e " " # % # & !
"% §"&" $ % #" " & oK
$ % " $" % " % ) A"
" O % #% % & L !
Tail Drag Compensation: 7 # " % % " % "oy
# ! " "HY % / $ " ! "
$ 3 S T #
Lock Cyclic Gain: & ! % $r %
& " 4 " % # % % " &
% %1#1 % % % %% §$" % % &
% " M %%
Cyclic Gain Channel Also Scales Damping Gain: ,§ % % *1
% %% & < #% % ! " $ *1
3 % %# "4 " %% #
"8 # $. "4 " % 9M % *I % *1
3% %% M % # % M$§" "%
*1 % % " % # % % & VS T
2 M
# % % Y% " & % % %
" & % % ! # " #
Self Tune Bell Gains: ,$ % & !/ % @ 3% %
$ % % & % # $& % $ " %
% % % % # 8
K -1 / %% % % % 69M
% %o " SR # " # $

26



Hiller Decay: *
Ill n $ n %

" $ $ " "#
46 1
7 $ M " % #
% - " #
& 1" E
# "4 1 % "
Self-Leveling: & "% !
% "% "%
OM+ % % § & *I
1 & %
Tail Tuning Tabs
& $ "5 % %
# $&" &% & &% %
"ol &

Offline Setup Values

Cortrol | Swashplate | Swash Servos | Tail Servo Cyclic 1 tyclic2 | Tail1 -Tal\'é"l

Base Gains and Rates
Control Rate i_TZ_EI_ci degis
Control Expo !_U_:l %
Pilot Command | 4 3| %
Rate Gain | 50 2| %
Hold Gain |T:| %

Acnslﬁain| [

1 N

Control Rate: 8

8 " " $ %
Expo: :
% "0
Rate Gain: "# % $

E# "I %

Hold Gain: "HE® S

& ™ "
Ms "

"t# W

R %

$1 E
B o

" #

4 & "

Mise Options

[] Lock Tail Gain to:

! % "

ST & # "
$ $ %%
# %#

/ #" " "
$"4 " !

% &% " "

# $ &
) (
/1 & 7
" nh %
& W
" "0 "

["] Small Heli CyclicMix | 0 5| %
Collec Mix 25 2| %
Left Right

Start Accel | 4500 2|
Stop Accel | 5000 % |

# $&" $
& I &
% " % "
% #%
AMS$"

4500 13| degrs2
5000 % degis2

% % "%

" $ %

# % "™
$" &%
%

21

Accel Gain: # % % Mt 3 "#UO# W
% " ! & " " % %& " "
#0% " $§ G 1% " % "
Small Heli: # % %" " H#Y% ! ! 8#
" ) § $" #"29 " % "
Start Accel: 8 " $ "% "% $ $ 5
& #"& %1 &,5E
& % % % & %
Stop Accel: 8 " $ #HY% "% $ K" 1
"% " "%
Cyclic to Tail: % o # "o #% $" "L %
% % # ! C "% % "+ K" ' M
M %" $ # b & " "% §#
Collec to Tail: % # R | # % $" "L %
% % # K" I 9M M %" $
# "B & " " %
Tail “Rate Mode” and “Heading Hold”: % M§ "
% AMS" %
9



20 Trouble Shooting Guide

Symptom

Problem & Solution

Symptom

Problem & Solution

The SK720 stays in initialization
mode (LED stays red, won't go
green).

The heli must be stationary and not
vibrating for the unit to initialize. This
symptom can also be caused by large
amounts of electrical noise.

Random jitter or jumps in roll
and pitch, or tilts at one
particular rpm.

Vibration effects on the gyro. Make sure
it is mounted on good damping tape
and doesn’t contact the frame. Also
check for tail rotor vibration.

Helicopter tends to drift (feel
loose) in elevator and/or aileron.

Hiller gain is too low.

Hiller gain isn’t high enough, even
at 100%.

Increase cyclic blade-pitch range

Can not set Hiller very high
without causing oscillation,
especially with high head
speeds.

Lack of servo speed and/or precision.
Rotor head mechanics should use full
servo throw for desired cyclic pitch
range.

After a sharp elevator or aileron
command is released, the
helicopter oscillates slowly.

Hiller gain is too high.

Aileron or Elevator don'’t give
fast enough roll and pitch rates.

Increase Control Rate gains. You will
then likely have to increase the Bell
gains by a proportional amount.

While in high-speed forward flight,
the helicopter pitches up or down
momentarily.

Elevator damping gain is too low.

Aileron or Elevator give roll and
pitch rates that are too fast.

Decrease Control Rate gains, and then
decrease the Bell gains.

Cyclic feels mushy in the centre.

Reduce control dead-band.

Not perfectly locked in hover.

Try higher control dead-band.

Helicopter tends to oscillate
rapidly. (Test by giving a sharp
elevator or aileron command, and
then release of the stick)

Damping gain is too high.

Helicopter drifts slowly in
elevator or aileron with cyclic
stick centered soon after take
off.

Radio receiver centering drift. Many
receivers’ center points drift with
temperature, up to 3 ticks of trim. Use
transmitter trims to correct.

While in high-speed forward flight,
the heli sometimes oscillates in
aileron.

Aileron damping gain is too low
(Warning: too-high damping gain is
hard on servos), or Hiller is too high.

Helicopter hesitates in elevator
and aileron, and continues to
move for a bit when the stick is
released.

Bell gain is too low relative to Control
Rates. Increase Bell gain slightly, or
decrease Control Rates.

Helicopter drifts slowly in
elevator or aileron with cyclic
stick centered after several
minutes of flight.

Gyro temperature changing too quickly,
or receiver drift. Make sure the gyro and
receiver aren’'t mounted near heat
sources, and let it acclimatize to field
temperature.

After an elevator or aileron change
the rotor disk springs-back after
the stick is released.

Bell gain is too high relative to Control
Rates.

Helicopter “jumps” in pitch or roll
after hard changes between
positive and negative collective.

Check that the heli’s centre of gravity
(CG) is directly under the main shaft,
equalize swash servo throws, and
check tail drag compensation.

Responds too sharply to aileron or
elevator.

Bell gain is too high.

During piros with collective pitch
changes, or piros during forward
flight, the helicopter wanders.

Servos are not fast enough, or heli
needs to be better tuned for 3D. See
section 17.




Symptom

Problem & Solution

Helicopter precesses in hover (a
motion like a child’s spinning top
as it slows down). Gets worse
with higher Hiller gains.

Interaction between the Elevator,
Aileron, and Yaw axes. Check that the
SK720 gyro is mounted correctly. Also
check rotor head phasing.

Appendix A: Specifications

SK720 initializes properly but
there are violent twitches in
hover, in aileron/elevator or
rudder (yaw).

Electrostatic buildup on the tail belt
drive. Ground the tail boom to the
frame, and use a silicon-based lube on
the tail belt.

In self-leveling mode, the heli
tends to wander.

The vibration level of your heli may be
too high. Improve the main and tail
rotor’s balance, and/or move the SK720
closer to the heli’s C of G.

Heli yaws wildly in one direction.

Check that the sense direction for the
rudder (yaw) is correct, and that the tail
servo moves in the right direction.

Tail oscillates even when the
gain is low.

Friction and/or slop in the tail linkage.
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Tail twitches a bit in hover
and/or gain can’t be set very
high without wag.

Too much vibration is getting into the
unit. Make sure its case isn’t contacting
the heli’s frame, and the wires leading
to it are a bit loose. For larger
helicopters, you may want to use a
separate power bus to allow lighter
wires leading to the unit.

Tail gain can’t be set high
enough without oscillation (wag)

Check if the tail boom is stiffly braced,
and that the full range of tail blade pitch
uses most of the servo’s motion.
Faster/stronger servos may help.

Tail doesn’t hold very well in
wind or backwards flight.

Set the tail Hold gain higher.

Helicopter slowly yaws in hover.

Make sure that “auto trim at init” is
turned on, and/or increase the
deadband value for rudder.

Piro starts/stops in one direction
are good, but the other direction
bounces.

Set the start/stop acceleration values
for the tail to be lower for the direction
that bounces.

92




Appendix B: Firmware Upgrades
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9= SK-720 Firmware Update

Are wou sure you want to update the SK-720's Firmware?
There will be a 15 second delay after yvou click OK.
The SK-720's LED will then begin flashing red & green

DO NOT DISTURE THE SK-720 while it is busy!
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Appendix C: Warranty and Technical Support

Warranty and Repair:
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Manufactured in Canada by Skookum Robotics, Ltd

Email: tech@skookumrobotics.com
Website: www.skookumrobotics.com
PO Box 46912 Stn D

Vancouver, BC
V6J 5M4 Canada

Return Mail:
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