CyclLock 1
CCPM manager

A real alternative to expensivein-transmitter mixing
Eliminates RC system latency errors.
Exploits full resolution d the RClink.
Corredsfor CCPM geometry errors.
Optionally drives srvos at digital rate - twicethe speed of the best in-transmitter system.

Eledronic cyclic ring - works with exporential, rates, and even mode 1 fliers (unlike physica
ring)

And isthe gateway to eledronically stabili sed

flybarlessoperation
Mixer connedions

Receiver Servo
connections connections

SPEB A
aq

Conned the unit to the recaver and the swash-plate servos as indicated. Oncethe unit has been powered up you will
also need to conned the unit to the PC via aCSM LPT interface cale or aCSM USB adapter in order to adjust the
mixer settings.

Installing theinterface

Insert the CD and run “Install CyclL ockl.exe” and foll ow the onscreen prompts. This sould install al the required
filesand put a shortcut on your desktop. If you are going to use the CSM USB adapter thiswill trigger its own

install ation on first being connected to the PC. For conveniencetheinstall program copies the required driver files onto
the hard disk of your PC. Copies are dso avail able on the install ation CD.

Conneding theinterfaceto the mixer
To runsimply double dick on the Shortcut to CycLock on your desktop. Power up the recaver and then conned the
PC interface cale to the mixer.

Seled the required PC to mixer port (LPT1-4 or USB as appropriate)

Click on “Conned to Mixer”



This ould establi sh the link between the PC and the mixer. Any changes to the settings will be immediately written
badk to the mixer. Once changes to the settings are cmmplete dlow afew secnds for the last changes to be written to
the mixer and then disconned the interface cale before powering down the recever.

Set-up procedure

This procedure is designed to set the mixer to give crred interadtion-freeoperation of the swash-plate & the maximum
control throws. Oncethe procedure is complete you may wish to restrict the cntrol throws in some of your flight
modes using the rates and/or ATV fadliti esin the transmitter.

Transmitter settings
Turn off CCPM mixingin the transmitter. The CSM mixer takes separate alledive, elevator and ail eron signals and
performs al the mixing functionsfor CCPM.

Setting the sense of the controls
Set the servo reversersin the transmitter so that:-

e The“AlL” LED comeson solid for RIGHT ail eron.
e The"“ELE” LED comeson solid for FORWARD (nose down) elevator.
e The“COL” LED comeson solid for UP colledive.

On Futaba this usually requires the elevator and coll ecive channelsto be reversed.
On JR transmitters this usually requires the aileron channel to be reversed.

Setting the travel adjustments

Set the travel adjustments (ATVS) to the maximum (typicaly 140to 150%) for both directions of throw on
colledive, elevator and aileron channels. Thiswill make best use of the available resolution of the radio system. A
software ‘cyclic ring' limiter is built into the mixer to prevent linkage over-travel for combined ail eron and elevator
defledions.

Setting the wlledive pitch curve
Set the pitch curve to belinea running from 0% at fully down, 50% at mid stick and 100% at fully up.

Setting thetrims
Centre aileron and elevator trims and sub-trims.

Mixer settings

Set the Mid Stick pulse length to match your radio system. Thisis 1500for JR and Sanwa and 1520 for Futaba and
Hitec Notethat the“AIL” and“ELE” LEDs flash when their respedive signals are within a dick of trim of the set
mid stick value so you should find that with the cyclic stick centred (and no trims st) both these LEDs sould be
flashing. If not then chedk that no trim or subtrim is being wsed on these signals and, if needed, dlightly adjust the mid
stick value in the mixer until both these LEDS are flashing. (If thisis not possble then the transmitter is omewhat out
of adjustment and in this case asmall amount of subtrim should then be used to align the dl eron and elevator signalsto
corred for this)

Set Swash-plate phase wrrection to zero

Set Swash-plate servo type to match the type of servosin use (if in doubt use “standard”)

Set the Servo speed value to match the stated speed of the swash-plate servos at the voltage you are using. Thisis used
to prevent transient elevator to colledive interadion in 120 degree CCPM systems due to the greaer distancetravelled

by the centre servo in elevator operation.

Set the @ght servo sense controlsto make dl threeservos move in the wrred diredion for colledive, elevator and
ail eron controls.

Now centre the wlledive control. The* COL” LED will flash when the mlledive signal is centred.

With the wlledive centred:-

e Adjust the Trim valuesfor ead servo to level the swash-plate in the middle of itstravel.



Adjust the elevator gain valuesto oltain the corred elevator throw and to remove ay ail eron or colledive
change with elevator control.

Adjust the aileron gain valuesto oltain the crred ail eron throw and to remove any elevator or colledive
change with ail eron control.

If you have any difficulty in achieving these requirements read the “ I nitial linkage adjustments’ sedion at the end of
this manual .

With the mlledive fully UP:-

Adjust the UP colledive gain values to oltain the mrred positive wlledive pitch range and to level the
swash-plate initsfully up pasition.

Apply full left and right ail eron whil e watching for any tendency for the swash-plate to tip forwards or
badkwards (Aileron to elevator interadion). Note in this type of interadion both left and right ail eron
defledion cause the same diredion elevator movement (e.g. bad elevator for both right and left ail eron). If
nealed adjust the Aileron to elevator interaction corrector for UP colledive until no elevator effed is sen
with ail eron defledion.

Now observeif there is any tendency for the mlledive pitch to change with application of the dl eron control.
Note in this type of interadion both left and right ail eron tend to cause the same diredion of colledive thange
(e.g. Reduction in colledive for both left and right ail eron). Remove any such tendencies by adjustment of the
Aileron to collediveinteraction corrector for UP colledive.

Now apply full forward and badk elevator and olserve any changein colledive. In thistype of interadion both
forward and badk elevator cause the same diredion of colledive change (e.g. Reduction of colledive for both
forward and badk elevator). Remove any such tendency using the Elevator to colledive interaction corrector
for UP colledive.

With the wlledive fully DOWN:-

a) adjust the DOWN colledive gain valuesto oltain the corred negative wlledive pitch range and to level
the swash-plate.

b) Adjust the interaction correctorsfor DOWN colledive to remove any Aileron-elevator, Aileron-colledive
and Elevator-coll edive interadions as described for the UP colledive position.

This completes the set-up procedure.

Flight testing
Minor adjustments to the settings should be made in the light of flight tests. Two typicd adjustments are:-

In upright full climb helicopter movesto your right.
Corred by increasing the UP colledive gain for the right servo and deaeasing the UP colledive gain for the left

Servo.

Ininverted full climb helicopter movesto your left.
Corred by increasing the DOWN colledive gain for the right servo and decrease the DOWN colledive gain for the
left servo.

The last adjustment to make is the Swash-plate phase arrection. Swash-plate phase erors cause dl eron to elevator
and elevator to ail eron interadions of a drcular type in one of the following two petterns:-

Forward elevator causes sme right roll
Right ail eron causes 5me nose up
Badk elevator causes ome left roll
Left ail eron causes sme nose down

OR



Forward elevator causes me left roll
Right ail eron causes sme nose down
Badk elevator causes ome right roll
Left ail eron causes sme nose up

Do not get confused between swash-plate phase errorsand CCPM interactions. The CCPM ail eron to elevator
interaction causes the same diredion of elevator effed (say nose up) for both right and | eft ail eron controls Phase arors
cause oppdasite devator effeds for left and right ail eron.

Further infor mation on the mixer controls

Mid stick pulselength

Thisvalueisused by the mixer to identify the cossover points between low and high colledive ec and should simply
be set to the same value & used by the radio system. Almost al systems available today work on 1500 @ 1520us. If you
are unsure which value to use procee as foll ows:-

set aninitial value (say 1500. With the al eron stick, trim and subtrim centred switch the dleron sense reverser for the
right servo between normal and reversed and observe any movement of this srvo. Adjust the value of Mid stick pulse
length until no discernible servo movement occurs as the reverser is changed. This has now aligned the mixer pulse
centre to the radio system.

Servo sense ontrols
There ae eight servo sense @ntrols (three eah for the left and right servos and two for the eentre servo). These ae
designed to acaommodate anumber of posshili ties:-

Servo rotation sense (some give dockwise rotation with increasing pulse length whil e others give anticlockwise rotation
for increasing pulse length.)

Which side of ead servo arm the output is taken.
The centre ball at the front of the swash plate or therea .

It is only necessary to switch the sense of these controls until the swash-plate movesin the crred diredion for the
colledive, elevator, and ail eron controls.

Trims

There aethreetrim controls; one for eat servo. Before aljusting these values you should rotate eat servo arm around
on the servo shaft to find the am pasition that puts the am closest to right angles to the pushrod with the ntrols
centred and these trims at zero.

UP Colledive gains

These three ontrols are used to get the mrred servo travel to adhieve the right value for the full colledive pitch. In
general, with awell designed and set up linkage and well matched servos the swash-plate should be level at the fully up
colledive position when all threevalues are the same however minor differencesin servo charaderistics and
imperfedionsin the linkage my require dightly different valuesto be alopted for the diff erent servosin order to
achieve the level swash movement required. If gross differences in the threeval ues are required the reasons sould be
investigated and redified if possble.

DOWN colledive gains
These ae exadly analogous to the UP coll edive gains described above but are operative when the wlledive is below
themid pdnt. Adjustment should be caried out at maximum negative pitch.

Elevator gains

120degree CCPM systems

For 120 degree CCPM initially set the devator gain for the aentre servo to be double the devator gain for the left and
right servos. Whil e maintaining this ratio adjust the values until the corred maximum elevator throw isacdieved. Then
make minor adjustments to the ceantre servo gain to minimise any tendenceto get, say, up coll edive with forward
elevator.

140degree CCPM systems

For a140 degree CCPM system the three devator gains will al be very similar. In adjusting these values you are trying
to adhieve the corred maximum elevator throw. Remove any tendency for the swash-plate to tilt sideways (in the
aileron diredion) by adjusting the relative values for the left and right servos.



Initial linkage adjustments
Despite the extensive aontrols provided by the mixer thereis no substitute for careful initia adjustment of the linkages.
Thisis best assessed when the @ntrolsare dl centred (with“AlIL”, “ELE” and “COL” LEDs flashing).

It isimportant that, where posshble, the servo arms are & right angles to the pushrods and where intermediate bell cranks
are used that these ae dso at right angles to the pushrods (on both the servo to bell crank and bell crank to swashplate
sides).

Where the physicd layout of the model does not permit thisided situation you should at least try to arrange that for
ead servo equal servo movements either side of the centre pasition causes equal verticd movements of the swashplate
balls. Adjustment of servo centre trims and pushrod lengths should all ow you to achieve this.

Errorsin the linkage adjustment can cause problems with setting the devator gains or aleron gains with the wlledive
centred. A typicd problem is asfollows:- With the devator gains st so that forward elevator gives no colledive
swashplate movement, badk elevator then gvesrise to a @lledive movement of the swashplate. This ort of problem
can only be removed by adjustment of the linkage (with adjustment of the servo trims in the mixer as required)

Noteson 720 gy o setup for Cyclic operation

The dtached setup assumes that the gyros are being used with the CycL ock mixer set up as per the standard instructions
(i.eusing 140 — B0% ATVson the cyclic channels). The tests that produced these settings were on a heli copter with
about +-10 degrees of cyclic pitch range.

Mounting the gyros

Mount the devator gyro so that its connedors are pointing sideways in the helicopter.

Mount the al eron gyro so that its connedors are pointing forward (or badkwards) in the helicopter.
Connedion of the gyrosinto the system

Elevator gyro
Conned the servo output of the devator gyro to the devator input of the CycL ock mixer.
Conned the “RUD” input of the devator gyro to the devator output of the recever.

Aileron gyro
Conned the servo output of the dleron gyro to the aleron input of the CycLock mixer.
Conned the “RUD” input of the dleron gyro to the al eron output of the recever.

Gyro gan control

Link the gain inputs of the devator and ail eron gyros together usinga“Y” leal and then conned them to a spare

axill ary channel of the recever (e.g. Channel 8). Alternatively, if you have two spare aillary channels you could use
separate gain control channels for ead gyro.

Basic gyro setup
Set the midstick pulse width in the gyros to match the centre of the Tx. (Thiswill give zeo creg of the cyclicsin Mode
1 with the sticks centred )

Set the servo speal parameter to match the spead of the CCPM servos.

Note that the the two modes are the same except for the HL decay time. | believe that Mode 0 with the short (1second)
decay will beright for take off and hovering while mode 1 will be right for agobatics asthe HL term will ad to cancd
out any pitching tendency of the helicopter in fast flight (be it forwards or in any other diredion)

Theinitial Tx gain should be set to about 60% with the expedation that it should be possble to increase this quite
significantly before any instabili ty setsin. A high speed oscill ation will be due to an excessof conventional gain while a
low frequency oscill ation will be due to too much HL gain.

The stick deadbands and stick expo sensitivity are very much a matter of taste.



Weight: 169

Dimensions: 27mm x 38mm x 16mm high

Supply voltage range: 3.3v to 8.4v**

** Warning: Ched your RC system voltage limits as these will be more restrictive.

Spares, repairsand servicing

CSM0032 Pair 100mm leads
CSM0033 Pair 200mm leads
CSM0034 Pair 300mm leads
CSM0035 Pair 400mm |leads
CSMO0036 Pair 500mm leads
CSM0029 Mounting foam (6)
CSM0015 LPT interface
CSM0049 USB interface

Manufactured in the UK by
CSM Design Consultancy Ltd

For repairsand servicing please contact:-

CSM Service Department, PO Box 101, Glosp, SK13 &ZW
Tel. +44 (0)1457 854680, email tech@csm-Itd.co.uk

Website: www.rcmodels.org/csm

From outside the UK, please contact CSM for servicing details.

Distributed Worldwide by RC Models Distribution Ltd
Tel +44 (0)161 929 5%5, Fax +44 (0)1457 857097 email sales@rcmodels.org
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