Like other CSM gyros, your Micro SL420 gy o incor por ates advanced features
not found in other makes of gyro. Please read this manual fully before installi ng
and flying.

With their pioneging Heading Lock, Y aw Rate Demand and Gyro Flight Mode concepts CSM revolutionised the tail
rotor gyro. The SL420range uses all new sensor and procesr technology to extend gyro performancestill further.

Micro SL420key features:-

¢« NEW! Even smaller, ultralightweight, single box design.

e NEW! Smart Lock - Enhanced Heading Lock mode that gives even better lock & stop.

¢ GyroFlight Modes (as pioneaed by CSM)

e Seledable Digital/Super Servo support - gives optimum update rate for Super & Digital servos.
¢ Quick-setup - makesit simple to set gyro sense, servo type & servo travel from your transmitter.
e NEW! Quick-trim - acarately correds linkage set-up.

¢ Built-in Exponential - gives a smoath, progressve stick response.

*« Yaw Rate Demand - with rudder rates & throwsit gives you total control of stick sensitivity.

e Command conditioning - removes dick bounce & improves performancewith PRM (FM) receévers.
¢ Accderation Gain - gives automatic, dynamicdly adjusting gain tracing.

e High Resolution pulse measurement and generation systems.

e Two stage power supply regulation.

¢ Outstanding customer support & repair service

Radio System requirements

The wiring of this gyro is compatible with JR, Futaba, Hi-Tec, Graupner, Robbe and the aurrent style blue plug
Sanwa/Airtronics radio systems. To use this unit with other makes of radio please chedk with the service cetre in your
country or e-mail the CSM service catre (tech@csm-Itd.co.uk) The gyro requires an auxili ary channel with travel
adjustments to control the gyro mode/gain. It cannot be used with basic RC systems that ladk such a channel. We
recommend that you use an RC system that also provides travel adjustment on the rudder channel. Most current
production computer RC transmitters have these fadliti es.

Servo choice

Servo sped

Optimum performance from the Micro SL420is obtained when it is used in conjunction with a high speed Super Servo
or Digital Servo (0.1 seoonds/60 degrees or less. Use with slower servos will significantly reduce gyro performance.

'DS Support

Digital/super servos are cgable of running at high data frame rates (250frames/second or more). Examples of this type
of servo are JR 87005, Futaba FP-S9253 Sanwa ERG-WRX and Airtronics 94758 The use of such servos with the
Micro SL420is highly recommended as they all ow the gyro to fully exploit its fast response. When used with thistype
of servo the"DS" suppart of the Micro SL420should be adivated. This can be done during the Quick-setup routine (but
may also be accesd viathe PC interfaceif desired).

Warning: Use of the DS facility with servos not designed to accept the high frame rate will result in damageto
the servo and may cause malfunction in flight. The Quick-setup routine runs the servo in standard mode so it is
always posshble to accessthis routine with a standard servo even when the gyro has DS suppart on.

Standard Servos

With "DS" suppart off the Micro SL420will work with any servo in the Futaba, JR, Sanwa and Airtronics ranges (and
many other makes) but as with any gyro system afast servo with aspeed of 0.12 sed60 deg. or better isto be preferred.

Batteries, power consumption and wiring

Althoughthe power consumption of the gyro unit itself is very modest, as with all high performance Solid State gyro
systems the speed of the gyro response will work the tail rotor servo harder than slower mechanicd gyro systems.
Espedally where ahigh performance servo is being wsed the battery drain from the tail rotor servo can be high. We
recommend that you use a goal quality battery state monitor and ched it carefully before each flight.

Your recaver battery isavital part of your tail rotor system. Remember that a battery in alow state of charge or an old
battery that has developed a highinternal resistancewill adversely affed servo performance, espedaly its acceeration,
and may even cause the tail to wag on an otherwise well set up helicopter. Y ou may wish to consider maintaining the
charge in your recever battery between flights by the use of aquality Delta Pe&k type field charger. In installi ng the
gyro also bea in mind that voltage losses down long servo extension leads will also detradt from servo performance



Where the install ation requires extensions to be used (either between the recaver and gyro or between the gyro and the
servo) avoid using ones that are unrecessarily long. Gyro input leads in arange of lengths from 100mmto 500nm are
available from CSM stockists.

The Micro SL420phil osophy
To get the best from this gyro system it is useful to understand how the SL420range diff ers from conventional gyros.

Conventional gyro systems

In a conventional gyro the pil ot applies arudder command which is transmitted throughthe gyro to the servo. Asthe
heli copter responds to the mommand the gyro deteds the movement and oppaes the pil ot's command and reduces the
servo defledion. The yaw rate adieved in such a system depends on the 'gain’ of the gyro. The more gain the gyro has
the lower the yaw rate that can be adieved. It is common with such systemsto have to reducethe gyro gain to achieve
the required yaw rate for some manoeuvres (this being acampli shed with the gyro gain switch).

The Micro SL420system

The Micro SL420employsa'Y aw Rate Demand' phil osophy making it atrue yaw rate gyro. In this g/stem the rudder
command from the pil ot is interpreted as a request to the gyro to establi sh the desired yaw rate. The gyro drives the tail
rotor servo as neaded to oltain this yaw rate. This meansthat the SL420makes full yaw rate avail able even at high gain
settings. With this g/stem you can use the rudder travel adjustments (‘Travel Volume', 'ATV") and rudder rates fadliti es
to set up the desired full-stick yaw rate and the gyro gain switch now beames a 'Flight Mode Switch' for the gyro. There
is no nedd for so cdled Pil ot Authority Mixing - indeed you should not use pil ot authority mixing with this gyro

It isimportant to redise that with this g/stem the limits to the servo travel are set by the gyro and not by the transmitter's
travel adjustment of the rudder channel. The servo travel limitsimposed by the gyro are set during the Quick-setup
sequence & described later in this manual.

Behaviour on the ground
For those used to conventional gyro systems the behaviour of the SL420 a the ground may seeam unusual.

Unlike mnventional systems, it is quite normal for the SL420in Standard mode (mode 0) to provide full tail rotor servo
movement for rudder commands that are & littl e @ 30% of the full stick movement. Thisisa mnseguence of the Yaw
Rate Demand fedure, and iswhy the SL420gives gich a aisp response.

With the helicopter on the ground and the SL420set in Smart Lock mode (mode 1) you will find that even very small
movements of the rudder stick will set the servo moving slowly and may, over the murse of afew seands, read full
travel. This apparently strange behaviour is caused by the stationary helicopter not responding to the heading corredions
requested by the gyro. In the absence of aresponse from the heli copter the gyro continues to increase the servo
command in an attempt to get the helicopter to okey. In flight the heli copter will, of course, respond to the tail servo
movements and the system will aa normally. In order to minimise these movements the trim of the rudder stick needs to
be very acarrately set. To dothisthe SL420, duringits Quick-setup routine, samples the mid-stick signal to an acarracy
much finer than one dick of trim. Thisfeaure dso acaommodates the variationsin servo pulse standards adopted by RC
manufagurers.

Flight Modes
The SL420has two flight modes sledable by the transmitter gyro gain switch (or Auxili ary channel switch). Note: A
rotary knob a dlider is not recommended asit is not possble to acarrately and repeaedly set the gain with these.

Mode O (Standard M ode)
This mode gives flying charaderistics that are similar to conventional gyro systems. However, unlike mnventional
gyros, this mode operates a Y aw Rate Demand scheme making high yaw rates avail able & high gain levels.

Mode 1 (Smart Lock M ode)

This mode gives both Y aw Rate Demand and Heading L ock. It provides a much higher resistanceto urwanted yawing
movements than can be obtained with a mnventional gyro system. This mode has grea advantages in the following
situations:

1) For the beginner, where this mode makesit passble for him/her to almost ignore the tail rotor control in the initial
hovering phase, which is made even easier asthismode dl ows the tail trim to be set before the helicopter leaves the
ground. (see'Trim Adjustment’)

2) For crosswind hovering manoeuvres where the natural tendency of the heli copter to weahercock into wind neels to
be resisted.



3) For badkwards flight manoeuvres and general "3D" flying.

The Standard mode may be employed for basic forward flight where the natural tendency of the heli copter to
weahercock can be helpful, espedally to the lessexperienced pil ot.

The graph (Figure 1) shows the way in which the gyro gain channel provides both mode switching and independent gain
adjustment of the two modes. If the gyro gain channel pulse islonger than the ceantre value the gyroisin Mode O while
with the gain channel pulse shorter than the centre value the gyro isin Mode 1. The travel adjustment (or ATV) settings
for the two switch positions of the gain channel provide a onvenient way of adjusting (from the transmitter) the gain for
the two modes. Increasingthe ATV of the gyro gain channel increases the gain for that mode. Please note that it is not
possble to use the Micro SL420with basic radio systems that lad a suitable dannel for controlli ng the gyro gain.

100% Flight Mode 1 . Flight Mode 0
(Smart Lock Mode) 1 (Standard Mode)
Increasing gain | Increasing gain
Gyro ‘
Gain
First Switch Position 1 Second Switch Position
0 % Increasing gain channel ATV Increasing gain channel ATV
Short pulse centre value Long pulse

Gain channel pulse length
Figure 1. The Gyro gain channel ads as both gyro mode switch and gain control

Gain channel operation

The centre pulse value is st at the fadtory at 1.51ms. However the Quick-setup routine will adjust the gyro centre value
to acarrately match that of your particular radio system. This acaommodates the diff erent pulse length standards adopted
by different radio system manufadurers.

I nstallation

Preparing the helicopter medanics

Attention to the tail control linkage isimportant to get the best from this gyro. Y ou should aim for an easy-moving but
dop-freelinkage between the tail servo and the tail blades. Insped the beaings/thrust races in the tail hub for
smoothnessof operation. Chedk the pitch slider and ball li nks for slop and replaceif neaded. Some heli copters that have
noticeale 'give' in the tail li nkage may benefit from the aldition of area-mounted tail servo and rigid pushrod. You
should also fit along servo arm (between 15 & 20mm) to the tail servo.

Remember that during aerobatic manoeuvres the wmbination of a high performance gyro and afast tail servo can place
very highloads on the tail rotor drive train. While you have the helicopter on the bench to install the gyro isagoodtime
to chedk the condition of tail drive geas, belts, pulleys etc. Insped them regularly to ensure that they are in good
conditi on.

Mounting thegyro

The gyro may be mounted lengthways (longitudinally) or aadoss(transversely) within the model however it should have
its axis of rotation parallél to the main shaft of the helicopter. For setting yp you will need to seethe LEDs © mount the
gyro where these can easily be seen.
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Attach to helicopter using the self-adhesive foam squares provided
For high vibration environment use two layers.

Figure 2. Gyro arientation

To provide vibration and shock resistanceit isimportant that the gyro be mounted to the arframe using one of the
double sided adhesive foam squares provided. Do not use any other type of mounting foam as this will reducethe
performance of your gyro. Replacement squares are avail able a&s a CSM spare. For good adhesion, ensure that the
surfaceto which the gyro is attached is snoath, hard and clean. Aswith all high performance solid state gyro systems,
the SL420 performs best if sited at a point of low vibration in the helicopter airframe. Where possble avoid siting the
gyro at the extreme front of the radio tray for example & this areais often subjed to highlevels of main rotor generated
vibration. Also many plastic radio trays are too flexible and better performance can often be gained by mounting the
gyro at the rea of the frames. Do not use cdle ties to hold the wiring together for at least 75mm from the gyro case to
reduce vibration being transmitted to the gyro along the wires.

Radio and tail li nkage adjustment

In our experience most problems with gyro systems arise from incorred radio set-up, incorred servo arm length, or poar
adjustment of the tail control linkage. The foll owing sequenceis designed to avoid these snags and ensure afault-free
install ation first time. Y ou may need to consult your radio control system manual in order to identify the recever
channels for the rudder and gain inputs to the gyro, however we have included information for some commonly used
systems later in this manual.

Radio Set-up
First enter the menus of your transmitter and set up the rudder and gain channels as foll ows:-

e Centrerudder trimsand (if fitted) rudder sub trim.

e Setrudder travel adjustment (ATV) to 90%. Most transmitters have separate aljustments for left and right
movements and you should make sure you have set the travel adjustment for both diredions. At this dage (i.e.
before the gyro has been ingtall ed) we ae using this value to help establi sh the right servo arm length. Oncethe
gyro has been install ed the rudder ATV is used to set the yaw rate demand.

e Ensurethat the rudder rates are set to the default value of 100%.

e Set the gain channel travel adjustment to 60% (both ways).

e Ensurethat Automatic Tail Stabilisation (ATS) or 'REVO' mixingisINHIBITED.

e Ensurethat pil ot authority mixingis INHIBITED.

e Put thethrottle hold switch to the OFF paositi on.

Rudder channel chedks
e At thispoaint you should plugrudder servo diredly into rudder output of recever.



e Turnontheradio and open and close the throttle. The rudder servo should not move & the throttle is operated. If it
does, then ATS or REVO mixingis gill adive. You will need to inhibit it before procealing further. Make sure it
isinhibited in al your transmittersidle-up states.

Mid stick trim
e With the rudder stick and trim centred make sure that servo armis at right angles to tail push rod.

*  Now adjust push rod length urtil the pitch of the tail bladesis about 8 degrees with the rudder stick centred. This
will correspond approximately to the pitch of the tail i n the hover and ensures that the servo will be doseto its mid
pasition in the hover. The diagram below will help you judge 8 degrees of pitch.

Servo arm length

e Watch thetail rotor linkage while moving the rudder stick slowly fully left and fully right. If the linkage does not
approach either extreme of the pitch linkage travel then increase the servo arm length. Conversely, if the linkage
binds at one extreme or the other then dlightly reduce the servo arm length. Re-chedk the mid-stick pitch set-up and
reped thistest. You are looking to achieve aservo arm length that gives full pitch linkage movement but avoids the
linkage binding or the servo stalling. Many heli copters have pitch systems that do not give equal throw about the
hover pitch value. The SL420 has independent servo throw adjustments for left and right which will acommodate
this and fine tuning of the servo throw is done later (in the Quick-setup routine).

Rudder control sense

*  Now we must establi sh that the sense of the transmitter rudder control is corred (i.e. that the goplication of aright
rudder command causes a change in tail pitch that will rotate the model to the right). Failure to do thiswill cause
an uncontroll able pirouette on take-off. Beginnerswho are in any doubt on thisasped of the set-up should
seek advice To work out which way the tail rotor will go just remember the leading edge (front) of the tail blades
will point in the diredion that the tail rotor will go, so for aleft stick command you want the tail bladesto padnt to
theright (tail swingsto the right and the nose goes left). It isvital for this test that you have the tail blades fitted the
right way around!

Gain channel cheds
e Plugthe rudder servo diredly into the channel on the recever you are going to use for the gyro gain/mode control.
(Thisallows usto chedk for corred gain channel operation).

¢ Operate the gyro gain switch and observe the servo movement. If there is no movement chedk that you have
corredly identified the gain channel and its switch.

¢ Now move the rudder stick over itsfull range and olserve the servo. If it moves then pil ot authority mixingis gill
adive. Disable it and reped thistest.

Connedingthegyro
e Itisnow timeto conned the gyro into the system. Power down the radio and conned the servo to the gyro's output
and conned the gyro's rudder and gain inputs to the wrred recaver channels.

e Power up, and wait urtil the 'Set' LED comes on (approximately 5 seconds).

¢ Movetherudder stick and ched that servo swings bath ways. If it swings the same way for left and right stick
movements you have the rudder and gain inputs of the gyro transpased. Conned rudder and gain inputs corredly
and repea thistest .

«  Wemust now identify which gain switch position gves mode 0 and which gves mode 1. The flight modes can be
identified by the diff erent way the servo reads in the two modes. For bath gain switch pasitions hold the rudder
stick at full travel for two seconds and release to centre. If the servo returns close to mid pasition the gyro isin
Standard mode (mode 0), whil e if the servo stays at or nea full travel the gyro isin Smart Lock mode (mode 1). For
future reference note which switch paosition corresponds to which mode.

Y ou should now have your gyro installed and have your radio and tail li nkage set up corredly and may now proceel
with the Quick-setup routine a described below.



The Quick-setup routine.

The unique Quick-setup fadlity of the SL420all ows the important parameters Rudder stick centre, Gyro sense, Servo
type and Travel limitsto be quickly and simply set up from the transmitter. The set-up is dored in the gyro's non-volatile
memory so the routine will only need repeding if one of these parameters needs to be changed.

Before entering the Quick-setup routineit isimportant that:-

e All forms of mixingto thetail rotor channel (i.e. Automatic Tail Stabili sation, or throttle to tail rotor mixing) are
inhibited.

e Thetrimand sub trim of the tail rotor channel are centred.

e Thetail rotor servo operating sense has been corredly set in the transmitter. Failure to do thiswill cause an
uncontrollable pir ouette on take-off. Beginnerswho are in any doubt on thisasped of the set-up should seek

advice The rred operating sense can be established by looking at the tail rotor blades. With a left tail rotor
command held on, the leading edge of the tail blades are pointing to the right (seeFigure 3)

For LEFT TAIL COMMAND For RIGHT TAIL COMMAND
the leading edge of the the leading edge of the
tail blades point to the tail blades point to the
RIGHT (as shown here) LEFT (as shown here)

L L

Figure 3 Getting tail servo operating senseright.

If the tail blades move in the wrong diredion the anditi on of the servo reversing of thetail rotor channel should be
changed and the movement of the tail blades re-chedked.

Performing the Quick-setup

To accessthe Quick-setup you toggle the gain switch a couple of times during the gyro bod-up time (thisisthe first few
semnds after the radio systemis switched on). The gyro adknowledges this by zipping the servo bad and forth a couple
of times before parking it in the mid pasition. The gyro also samples the mid-stick pulse width at this time so you need
to have the rudder trim set to centre before entering the Quick-setup. M ake sure you do not touch the rudder stick at
thistime. For maximum acairagy, turn on the transmitter and allow afew seconds for it to settle before turning on the
recaever and starting the Quick-setup. If low gain values (lessthan 35%) are set the gyro may not enter the Quick-setup.

Gyro sense reversing

Thefirst item to be set isthe gyro sense reversing. Chedk that the "REV" LED turns on and off asthe rudder stick is
moved fully left and right. Now, if the servo ogperating sense has been set correctly as described previoudy, simply
push the rudder stick to theleft and releaseit back to the middle. Thiswill set the gyro sense to match your system.
The servo will travel over to alow the user to chedk that left tail command isindeed being gven and oncethis has been
chedked the gyro senseis'entered' by togding the gain switch once (i.e. into mode 0 and bad to mode 1) The gyro
will 'zip' the servo badk and forth in adknowledgement and again park the servo in the midde.

Digital/Super servo support

Now set the DS suppart. By pushing the stick left and right you will observethe"DS' LED turns on and off . Just seled
digital/super servo on or off asrequired (LED ON = DIGITAL/SUPER SERVO ACTIVE). Having done so, release the
stick to the middle and enter the DS conditi on by toggling the gain switch. Thiswill be ad&knowledged as before by
zipping the servo badk and forth.

Servo travel limits

Following the adknowledgement the servo travels over to thefirst travel limit and this can now be adjusted. Hold the
stick over in the diredion of the servo defledion to increase the limit or hold it over against the defledion to reducethe
limit. The servo will move & you change the limit and with its dow movement it is passble to set the limit very
acarately. When the corred limit has been found enter this value by toggdling the gain switch. Once ajain an
adknowledging 'zip' is given.



Now the servo travels over to the oppdsite travel limit. Adjustment and enteringis the same asthe first limit. Oncethis
limit has been entered the Quick-setup routine is complete. A double ac&nowledgement is given to show this and the
servo will centre, and the gyro will halt with no adivity urtil the power is cycled.

Restart cheds

For the set-up changes to take dfed the gyro must be turned off for about 5 seconds and turned on again. At turn on the
gyro takes approximately 5 secondsto re-boad. Having re-started the system check the operation of the tail servo for
rudder inputs and heli copter movements. Do this for both flight modes. It isimportant to chedk the gyro operating sense.
To dothis smply set the gyro in mode 1 (Smart Lock mode) and rotate the heli copter 90 degrees to the right (clockwise
as viewed from above) then look at the tail blades. These should have their leading edges pointing to the right.

Quick-trim reset
The Quick-trim value is zeroed when the gyro enters the Quick-setup routine. This all ows you to assessthe aror in the
tail li nkage aljustment during the Quick-trim procealure.

I nfor mation on popular r adio types.

CSM gyros are designed to accept awide range of radio system parameters (frame rate, servo pulse timings etc.)
however it is not possble to provide information as to channel usage and radio set-up detail s for al manufadurers
equipment. The information below covers sme popular systems. If you wish to use this gyro with other types of radio
system please mnsult your radio manual. In case of difficulty please mntad your radio manufadurer or the CSM
technicd department (Email: tech@csm-ltd.co.uk) for advice

Conned the gyro to your recaver asindicaed in the foll owing table:-

Radio | Gyro "RUD IN" Gyro "GAIN"

Type connect to connect to

J.R "Rudd" "Gear", "Aux2" or "Aux3"
Futaba Channel 4 Channel 5 or Channel 7

Conned the "SERVO" output to the tail rotor servo.

JR PCM 10S/SX

Set-up with 'code 44' disabled

Ontheseradiosit iseasier to disable the JR ‘code 44" (gyro sense aljust) and control the gyro gain by a switch. Inthis
case the gain for the two gyro modesis adjusted by the two travel adjustment values for the gyro channel. Initial values
of 60% should be used.

Set-up with 'code 44' enabled

If you wish the gyro to switch automaticdly between mode 0 and mode 1 as the Flight Mode (Idle Up) switch is
operated you will need to enable the JR ‘code 44 gyro sensing fadlity.

When wsing ‘code 44 you should remember that the SL420gain control works from the centre of the channel outwards.
Asa mnsequence aTx display value of 50% (the channel centre) isin redity zero gain (the switchover point between
the two gyro modes). Increasing the value &ove 50% will i ncrease the gain in one flight mode whil e the other modeis
adjusted by deaeasing the value below 50%: be avare that this value will be reversed so that a Tx display value of 25%
will adually be ahigher gain value than a Tx display value of 30%. Note: if the gyro is adjusted throughthe JR gyro
software, the gyro channel travel adjustments sould be set to equal values eat way. Initialy set themto 100% and
only increase them if you run out of gain adjustment with the code 44 parameters. The starting point should be with the
code 44 parameters st to 10% and 90%.

JR X3885/X3810X8103

On theseradiosit iseasier to control the gyro gain throughthe gea channel asit is not always possble to have @ntrol
over other channels on a 2 pasition switch. Note: if so desired it is possble to set the gyro up using the JR gyro software
on the 38108103 seethe PCM 10 instructions above.

Futaba 9ZHP/ZAP

This transmitter gives independent gyro gain values for ead of theidle up states (& throttle hold) and for both gyro
modes (i.e. eight gain valuesin al). If you use different head spealsin ead idle up state you should optimise the gyro
gain separately in ead idle up state. However initialy all the flight conditions should have the same gyro configuration.
To chedk al the flight conditions you will need to go into the various menus mentioned below and turn throttle hold on
and off and then try ead of the idle up pasitionsin order to seethe status for all the conditi ons (seeyour ZAP/ZHP
manual for more detail). First ensure that in all flight modes the gyro sense modeis <t to INHIBIT. To dothis go to the
"GYR" entry of the "helicopter condition" menu and for ead flight condition pressthe INH key to seled the INHIBIT
state. Then pressEND to exit the gyro sense menu. Now chedk under the "PM X" entry that no throttle to rudder or
rudder to gyro mixingis adive in any of the flight conditions. Then ched in the "P->R" entry that pitch to rudder
mixingisinhibited. Now enter the "ATV" menu. Press"RUD" to seled the Rudder channel and for all flight modes



make RATE A and RATE B equa to 90%. Then press"GYR" to seled the Gyro menu and set RATE A and RATE B to
60% for al flight modes. PressEND to exit the ATV menu.

Now press"MDL" to enter the "model menu'. Usethe "FNC" entry to al ocate the gyro control to a switch of your
choice Finally use the "SRV" menuto ched that the gyro gain behaves as required in al flight modes and bah gyro
modes.

Sanwa RD6000
This particular radio demands a dlightly diff erent set-up than normal althoughit may be used with the Micro SL420.

There ae no spare switchable channels on the RD6000so to change gyro mode you will have to use one of the flight
mode switches. There ae threeflight modes Normal, Flight Mode 1 and Flight Mode 2. There is no switch either for
throttle hold and this function is usually achieved by using Flight Mode 2 (seethe transmitter instruction manual).
Thisleaves the flight mode 1 switch avail able for gyro mode switching, the gyro channel will also be used. The SL420
gyro is plugged into the rudder channel and the auxili ary leal from the gyro is plugged into the gyro channel in the
recaver, (Channel 5). The way in which it will operate will be & follows: the gyro can be set for example to operatein
conventional mode when in Normal Flight Mode with a gain of +70%, and then in Smart Lock Mode with again of -
70% when in Flight mode 1. Depending on whether or not you have adriven tail during autos will determine what value
you will need to usein Flight Mode 2 which will be Throttle Hold Mode.

Y ou should experiment with settings urtil you are satisfied. The rotation or pirouette rate will till be controlled by the
use of EPA** on the rudder channel, and should be set to about 60% initialy for both left and right throws. This can be
increased after flight testing if you reguire aquicker rotation rate. The SL420 Quick-setup routine can till be utili sed by
toggdling the Flight Mode 1 switch a couple of times to enter this mode.

**  EPA =End Point Adjustment. Seethe RD6000instructions for details.

Flying thegyro
When competition levels of heading stability are needed we recommend that the recaver of the model isturned on for
about 3 minutes immediately before use.

Turn-on sequence
1. Turnonyour transmitter.
2. With the model stationary on the ground turn on your recever.
3. Wait whil e the gyro goes throughits sif test/boa up sequence and the Set LED comes on.
4. Movethe rudder stick fully in both diredions and ensure that the tail rotor servo responds to stick movements. (Do
not move the gain switch urtil the boat up is complete unlessyou wish to enter the Quick-setup routine)
5. Your Micro SL420is now ready for flight.
I Make sure the model is not moved during the gyro self test period. !!

Initial flight trials

We suggest that you reducethe rudder travel adjustmentsin your transmitter to 80 for thefirst few flights until
you get used to the response of the gyro system. If you runavery high head speed or your tail servois dower than
0.12sed60 degrees you may wish to reducethe gyro gainsto 50% for these initial tests.

Mode 1 Gain setting

First seled Flight mode 1 (Smart Lock mode) and hover the helicopter. Use short small 'stabs of rudder control to
disturb the helicopter in yaw and olserve. If some tendency to oscill ate is seen, dlightly reducethe gyro gain. Conversely
if no tendency to oscill ate is e try increasing the gain. You are looking at this gage for the highest gain that gives no
sign of oscill ation when the tail i s disturbed by sudden changes in tail command.

Oncethis has been done you may wish to chedk for tail wagging in fast forward flight. Should this be observed, you
should lower the gyro gain slightly.

Onceyou have ajusted the mode 1 gain to your liking set your transmitter to give the same gain value for Flight mode
0. Thisvaue may be refined later but first we need to adjust the mode O trim with the Quick-trim procedure.

Quick-trim
Note:- Even if you do not wish to fly in mode O it isimportant for optimum performancethat you go through the
Quick-trim procedure.

The Quick -trim fadlity all ows the gyro to corred for imperfedions in the mechanica adjustment of the tail pitch
linkage and daes © to afar greaer acaracy than can be atieved by push-rod length adjustment. Whil e hovering in
cdm conditi ons, switch to Flight mode 0 (Standard mode) and you will probably find that the heli copter will start to



rotate because of dight imperfedions in the servo linkage aljustment. Do not try to correct thiswith the transmitter
trim. While hovering or in slow forward flight simply switch the gyro mode/gain switch on your transmitter bad and
forth five times between the two modes. Hold ead mode for about 1 seaond. The right timing for thisis easily obtained
by counting the dicks of the switch out aloud to yourself asyou doit. If the ajustment of the tail li nkage iswithin a
reasonable range of the mrred setting the Quick-trim will now compensate for the residual trim error and the trim state
of mode 0 should match that of mode 1. Repea the Quick-trim sequence several timesto al ow the gyro to homein on
the perfed trim. If, having repeded the Quick-trim severa times, you still observe atrim diff erence between the modes
this means that the ajustment of the tail li nkage is outside the limits of the Quick-trim system. Do not movethetrim
on the transmitter but observe the diredion of the trim error in mode O and adjust the tail pushrod length to corred it.
If the trim error in mode O causes the helicopter to rotate anticlockwise (aleftward trim error) adjust the linkage length
to put more right tail pitch on and viceversa. Oncethe pushrod length has been changed you will nee to repea the
Quick-trim routine for the gyro to adjust to the new mechanicd set-up.

If you make changes (e.g. to the hovering head speed) that may affed the tail trim you should repea the Quick-trim
procedure. The Quick-trim is zeroed by the Quick-setup routine.

M ode 0 Gain setting
Y ou may now adjust the mode 0 gain in the same way as described for mode 1 above.

Adjusting the stick response

After initial setting wse the rudder ATV, Rates, and Exponential fadliti es of the transmitter to tail or the @ntrol response
asrequired. Beware that the SL420makes high rates of yaw available (at all gain settings). If anincreasein

avail able yaw rateis required increase the rudder travel on your transmitter gradually until the desired responseis
obtained. Remember that increasing the rudder travel adjustment will not increase the overall tail servo throw asthisis
set by the gyro's own travel limiters.

The SL420has built-in exponential. This reduces control sensitivity around the mid-stick pasition. Remember that the
ATV and rates fadliti es work together so that setting the rudder ATV to 8% in both diredions and also setting a rudder
rate of 60% will give atotal rudder throw of 0.8 x 0.6 = 0.48 =48%

Automatic Tail Stabilisation (ATS)
This gould not be used with the SL420gyro

Pilot Authority Mixing
This gould not be used with the SL420gyro.

Tail rotor dynamics

To redise the full benefit of the SL420it isimportant to have abasic understanding of the dynamics of the tail rotor
system. It isa @mmon misconception that the higher the dedronic gyro gain is, the better the system will work. Whil st
thisis generally true, the dedronic gain is only one part of the tail rotor system and of equal importanceisthe anount of
tail pitch range available, and the tail rotor disk size The disk sizeis also related to the tail rotor speed. Of course there
are other influences on the tail system but these ae the most important and can be grouped together as mechanica gain.
If the mechanicd gain is not corred, then the gyro will not be @leto function to its best ability. For thisreasonit is
important to seled the crred size servo arm that will give maximum tail pitch movement without stalli ng the servo. In
most heli copters this will be a arm of between 15 and 20mmradius. Note: Asthe servo travel limits are set during the
Quick-setup routine, increasing the rudder travel adjustment will not increase the servo throw asthisis limited
eledronicdly in the gyro. The rudder travel adjustment is used instead to adjust the rotation rate.

Tail bladesize

The wrred length of tail blade can only be seleded by flight testing. There ae 2 types of test to ascertain the corred
size

1) With the model in the hover at its normal flight rpm, making sure the gyro isin Smart Lock mode, make arapid
verticd climb for 50to 60fed: there should be no discernible rotation of the model. If the tail does not maintain its
paosition thisisagoodindication that the diameter istoo small. Note: if the model is over pitched and thereisa
noticeale dropin rotor rpm during the dimbout, then this will i nvali date the test as the tail would probably not be ale
to cope with this stuation regardlessof the set-up.

2) Thistest isonly redly necessary for those who wish to doadvanced aerobatics/3D flying and should only be caried
out those who are anfident to doso. With the model at a safe height fly the model sideways, starting slowly and
building wp sped urtil it readies its maximum possble speed:

a)If the tail manages to hold its position then the blade length is OK.

b)If the tail startsto lag behind, then either more pitch is needed (if the mechanicd limits haven't already been reated)
or longer tail blades.



¢) If the tail swingsround suddenly and cannot return to the crred pasition then the tail rotor is galling and longer tail
blades are nealed.

Boom supports

Tests have shown that the use of boam supparts sgnificantly increase the rigidity of the tail boom and so al ow a higher
gyro gain to be used. Generally the longer the boam supparts the better they will work. Note: A loose/cradked boan
suppat or aloose/cracked boam suppat clamp can have asignificant effed on the gyro gain. Even adlightly loose
boom clamp or suppart will have adramatic €fed on the anount of gain that can be used. Stand on the skids of the
model and try to flex the end of the boom from side to side whil e holding a finger against the joint to fed any
movement.

Humidity

Under conditi ons of extremely high humidity it is posgble for condensation to form on the sensor. This can adversely
affea gyro performance Whereit is not possgble to avoid subjeding the gyro to such humidity levelsit is advisable to
leave the model standing for a few minutes with the radio switched on so that the internal heaing of the gyro helps
disperse the condensation. Always proted the gyro from ingressof water (e.g. rain).

DOsand DON'Ts

DOs:

Do mount the gyro with its axis of rotation parall el to the helicopter main shaft.
Do mount the gyro on one of the supplied self-adhesive foam strips.

Do mournt the gyro to a hard, smooth clean surface

Do usetherudder ATV and rates to tail or required stick response.

Do chedk the sense of the gyro operation before flight.

Do use abattery state monitor and chedk it before ead flight.

Do remove slop and stiffnessfrom tail control li nkage.

Do insped tail geas etc. for wea.

Do explore the performance limits of this gyro with care.

DON'Ts:

Don't subjed the gyro to mechanicd shock.

Don't mount the gyro where it will be subjeded to high vibration levels.
Don't use Pil ot Authority Mixing.

Don't use Automatic Tail Stabili sation (ATS) or Throttle-Tail mixing.
Don't use unrecessarily long servo extension leads with the gyro.

Don't move the model during gyro self-test time.

Trouble shoating

Gyrowill not gointo Quick-setup routine.
Ensure ATS (revo) mixingis off & rudder trim centred. Increase the gyro gain for both mode 0 and mode 1 to 100% and
retry. Return the gainsto their desired values after completion.

M odel pirouettesviolently as on asit startsto lift off.
Gyro sense has been set incorredly. Reped the rudder control sense thedks and the Quick-setup routine to redify

M odd tail wagsfrom sideto sidein the hover.
Reducethe gyro gain (using the gain channel travel adjustment)

Modé flies OK in one gyr o mode but wags when switched to the other mode.
Y ou have too much gain in just the one mode. Reduce the gain channel travel adjustment for the mode that wags.

Tail responseisnot crisp.
Toollittl e gyro gain. Gradually increase travel adjustment of the gain channel urtil tail shows sme tendency to wag and
then reduceit badk until wag just stops.

M odel wags even when the gain isvery low.
Possgble causes: Slopin pitch linkage. Friction in pitch linkage. Tail hub beaingslocking y under load. Servo is very
slow. Short servo arm with excessve servo travel.

Modd dowly rotatesin mode 1.



Carry out the Quick-setup procedure so that the gyro samples an acarrate stick centre value.

M odel hovers geadily in mode 1 but startsto rotate when switched to mode 0.
Repea Quick-trim procedure (seeQuick-trim sedion of this manual for detail s).

Even in calm conditions model suffers continuous gnall movements of thetail. May aso appear to drift.
Ched model for vibration. Where vibration cannot be reduced (e.g. large gas powered heli copters) try resiting the gyro
on double thicknessof mounting foam.

Model fliesOK on first few flights of the day but tail startsto wag o later flights.

Servo consumption with fast gyrosis high, and falli ng battery voltage reduces srvo performance making the tail system
less sable. Cycle recaver battery and chedk its cgpadty. Also consider using afast Delta -pedk charger to top up bettery
between flights.

Model was OK last season but after the winter in store the tail now wags.

Chedk the tail control linkage for freemovement. Pay spedal attention to the pitch dlider and the tail hub beaings.
Recever battery may have developed a highinternal resistance. Cycle the battery and ched its cgpadty. It may show a
normal cgpadty at low discharge rates, but a much reduced capadty when measured at say 3 amps discharge rate
indicating ahighinternal resistance

Theleft and right hand stops are not equal. Stops from right hand turns are sow but clean whileleft hand stops
are bouncy.

The mechanicd tail trim neals tting corredly. Carry out the procedure in the Quick-trim sedion of this manual and
reassess If the problem exists after the trim has been set corredly use the PC interfaceto sdjust the left and right stop
gainsto get the stop quality you want. If you still have problems, try reducing one servo travel asfoll ows:- if bouncy
when stopping left turns, reducethe right pitch travel limit and viceversa.

The model suffersviolent erratic twitchesin yaw.

With belt-driven tail s very high wltage static dedricd charges can build up on the tail boam, etc and discharge viathe
tail servo to the RC system. In severe cases damage to RC components can result. Y our helicopter supplier will be ale
to advise on a suitable grounding scheme to eli minate this problem.

Ratings
Weight: 119
Dimensions : 24mmsquare x 20mmhigh

(excluding cables)

Supply voltage range: 4.1v to 7.2v**

** Warning: Chedk your RC system voltage li mits as these may be more restrictive.
Manufactured in the UK by CSM Design Consultancy Ltd

For repairsand servicing please mntact:-
CSM Service Department

PO Box 101

Glosp

SK13 &2W

England
Tel (+44) 01457 854680 Fax (+44) 01457 857097 EMail: tech@csm-Itd.co.uk
Distributed world-wide by:- RC Models Distribution Ltd
Te (+44) 0161 929 5955 EMail: sales@rcmodels.org
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