CSM HLG 200 Heading Lock Gyro
Please read this manual fully before installing and flying.

The HLG200sets new standards of performanceat an entry level price
Key features:-

Heading L ock (as pioneaed by CSM)

Built-in Linear +Exponential Yaw-Rate-Demand for smoacth stick response.
Input filtering to improve performancewith PPV (FM) recevers.

High Resolution pulse measurement and generation systems.

Two stage power supply regulation.

Internal vibration damping.

Small, lightweight, single box design.
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Radio system compatibili ty

The wiring of this gyro is compatible with JR, Futaba*, Hi-Teg Graupner, Robbe* and the new style only (Blue Plug)
Sanwa/Airtronics radio systems. For information about other makes of radio please chedk with the service catre in your courtry
or email the CSM service cetre (tech@csm-Itd.co.uk). Although na esential, the use of an RC system with atravel
adjustment fadlity onthe rudder channel is an advantage. Most current production computer RC transmitters have this fadlit y.
(* Remove palarising ridge from plug when using these makes of servo)

Servo choice
Optimum performance from the HLG200is obtained when it is used in conjunction with a high speed servo (0.12 seconds/60
degrees or better).

Installation
Radio Setup
First enter the menus of your transmitter and set up as foll ows:-

Centre rudder trims and (if fitted) rudder subtrim.

Set rudcer travel adjustment (ATV) to 100%. Most transmitters have separate aljustments for left and right movements and you
shoud make sure you have set the travel adjustment for both diredions. Oncethe gyro has been installed the rudder ATV can be
adjusted in flight tests to give the required maximum yaw.

Ensure that the rudder rates are set to the default value of 100%.
Ensure that Automatic Tail Stabili sation (ATS) or 'REVO' mixing is INHIBITED.

Conneding to the RC system

To conred, simply plug in-line between the recaver and the gpropriate servo. For tail stabili sation thiswill be the rudder
servo.

Adjust the gyro gain control to the middle of itstravel (50% gain).

Adjust the gyro's Gain control to the middle of its range to give gproximately 50% gain.

Before final fixing youwill need to identify which way up it needsto befor it to operate in the crred sense (as described
below), however at this gage identify an appropriate location and fix temporarily (using "Blu-Tadk" or similar) urtil the sense
ched has been dore.

Make sure the gyro is mourted parall el to the ais being sensed. For tail stabili sation yaw movements are detected and the gyro
shoud be mourted verticdly (paral el to the main rotor shaft)

Thelocaion shoud be arigid as posshle. Avoid the extreme front of the model. Avoid locaions exposed to extreme hea or
vibration.

To prevent vibration keing transferred to the gyro make sure that the locaion all ows at least 3mm cleaance between the gyro
case and any part of the model. Oncethe @rred operating sense has been establi shed mourt the gyro onthe suppied foam tape.

Remember to locate the gyro so that the gain adjustment pot will be accessible.

Tail li nkage adjustment.
Although the heading lock function o the gyro can to agrea extent compensate for imperfed linkage aljustment, the best
performance of the tail rotor systemisonly gained if the linkage is in good adjustment. We suggest that you proceed as foll ows:-

Centre the rudder trim and any sub trim on the rudder channel of your transmitter.
Turn onthe radio.

Wait 5 seconds for the radio and gyro to initialise. Do na touch the the rudder stick during thistime.



Operate the rudder stick to drive the tail servo through itsfull avail able travel and olserve the servo arm.

Adjust the servo arm on the servo output shaft urtil the amisat 90° to the tail push-rod when in the middle of the servo travel.

Servo Arm
Pushrod §

Adjust the push-rod length so that the tail control bell crank is at 90° to the push-rod with the servo in the middle of the servo
travel.

- §Pushrod
90" T\aiI\Be\II\crank

Adjust the length of the servo arm (i.e. the am hole to which the push-rod goes) to ensure that the tail pitch dlider isdriven
through its full range withou the linkage binding at either extreme of servo travel.

If linkage binds at travel limits
move pushrod tg an inner hole
B <—

Servo Arm
Pushrod

Cheding the gyroisworking in the mrrect sense.

It isvital to ensure that the gyro aperatesin the mrrect sense. Failure to do so will cause an uncontrollable pirouette on
take off. Beginnerswhoarein any doult about how to set the sense wrredly shoud seek experienced help.

First establi sh that the sense of the transmitter control is corred (i.e. that the gplicaion d aright rudder command causes a
changein tail pitch that will move the nose of the model to the right)

Oncethis has been dore, chedk that turning the helicopter to the left makesthe gyro goply atail rotor command to the
right, and viceversa.

Axis of

) rotation
invert gyro
to reverse
operating
sense
MADE IN ENGLAND
TFERATEN SEMEE

If the gyro nedalsit's snsing reversed simply mount the unit the other way up.
Remember that the final fixing should be done using the foam tape supplied with your gyro. (Spare foamisavailable ssa
CSM part)

Useful tip.
To work out which way the tail rotor will go just remember the leading edge (front) of the tail bladeswill point in the diredion

that the tail rotor will go, so for aleft stick command you want the tail bladesto pdnt to the right (tail swingsto the right and
the nose goes | eft)



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)
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Flying the gyro

Turn-on sequence

*  Centretherudder trim on the transmitter.

e Turn onyour transmitter.

e With the model stationary onthe groundturn onyour recever.

*  Wait for abou 5 seaonds whil e the gyro goes through its =if test/boa up sequence K e the model till and don't touch
the rudder stick during thistime.

*  Movetherudder stick fully in bah dredions and ensure that the tail rotor servo responds to stick movements.

*  Rotate the helicopter bath ways and chedk that the tail servo respond.

*  Your HLG200is now realy for flight.

Initial flight trials.

Setting the gyro gain.

The gyro gain is adjusted viathe Gain pa which isaccessed through the front of the gyro case, thisisrotated clockwise to
increase the gain or anti-clockwise to lower the gain.

A gain vaue of approximately 50% is a good starting point; optimum gain is establi shed by fli ght-testing.

We suggest that you reducethe rudder travel adjustmentsin your transmitter to 60% for thefirst few flights until you get
used to the response of the gyro system.

First hover the helicopter. Use short small 'stabs’ of rudder control to disturb the heli copter in yaw and olserve. If some
tendency to oscill ate is e, dlightly reducethe gyro gain. Conversely if notendency to oscill ateis ®en try increasing the gain.
Youarelooking at this gage for the highest gain that gives no sign of oscill ation when the tail i s disturbed by sudden changesin
tail command.

Oncethis has been dore you may wish to chedk for tail wagging in fast forward flight. Shoud this be observed, you shoud
lower the gyro gain glightly. For those used to conventional gyros, caution shoud be exercised urtil you are famili ar with the
very spedal handling charaderistics that Healing Lock gives.

Adjusting the stick response

Usetherudder ATV, Rates, and Exporentia fadliti es of the transmitter to tail or the control resporse & required. Beware that
the HL G200 makes high rates of yaw available (at all gain settings). If an increase in avail able yaw rate is required increase
the rudder travel on your transmitter gradually until the desired response is obtained. Remember that increasing the rudder
travel adjustment will not increase the overall tail servo throw asthisis st by the gyro's own travel li miters.

Seetroulle Shoaing Sedion for more tuning information.

Getting the most from your gyro
To get the best from this gyro systemiit is useful to understand hov the HLG200 dff ers from conventional gyros.

Conventional gyro systems

In a wnventional gyro the pil ot applies arudder command which is transmitted through the gyro to the servo. Asthe helicopter
responds to the ammmand 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 iscommon with such systemsto have to reducethe gyro gain to achieve the required yaw rate for some
manoeuvres (this being acompli shed with the gyro gain switch).

The HLG200system

The HLG200employs a'Y aw Rate Demand phil osophy making it atrue yaw rate gyro. In this ystem the rudder command from
the pil ot isinterpreted as a request to the gyro to establish the desired yaw rate. The gyro drives thetail rotor servo as needed to
obtain this yaw rate. This means that the HLG200 makes full yaw rate avail able even at high gain settings. With this s/stem you
can use the rudder travel adjustments ('Travel Volume', 'ATV") and rudder rates fadliti es to set up the desired full -stick yaw
rete.



It isimportant to redise that with this g/stem the limits to the servo travel are set by the gyro and na by the transmitter's rudder
channel travel adjustment. Y ou shoud adjust the length of the servo arm to ensure that the tail pitch linkage is driven through its
full travel without binding or stalli ng the servo.

Behaviour on the ground
For those used to conventional gyro systems the behaviour of the HLG200 onthe groundmay seem unusual.

With the heli copter on the groundyou will find that even very small movements of the rudder stick will set the servo moving
slowly and may, over the murse of afew seconds, read full travel. This apparently strange behaviour is caused by the stationary
heli copter not respondng to the heading corredions requested by the gyro. In the @sence of aresporse from the helicopter the
gyro continues to increase the servo command in an attempt to get the helicopter to obey. In flight the helicopter will, of course,
respondto the tail servo movements and the system will ad normally. When turned onthe HL G200 samples the mid-stick signal
to ensure that with the stick centred the Y aw Rate Demand is zero. This feaure saves you having to use the rudder trim onthe
transmitter and also acoommodates the variationsin servo puse standards adopted by RC manufadurers.

Preparing the helicopter mechanics

Attentionto the tail control linkage isimportant to getting the best from this gyro. Y ou shoud aim for a eay-moving but slop-
freelinkage between the tail servo andthetail blades. Insped the beaings/thrust racesin the tail hubfor smoothnessof
operation. Chedk the pitch dider and kall li nks for dop and replaceif needed. Some heli copters that have noticeale 'give' in the
tail li nkage may benefit from the addition o area-mourted tail servo andrigid pwshrod. You shoud seled aservo arm length
that all owsthetail pitch linkage to be driven through its full travel withou binding.

Remember that during aegrobatic manoeuvres the combination o ahigh performance gyro and afast tail servo can pacevery
high loads on the tail rotor drive train. While you have the helicopter on the bench to install the gyro is a goodtime to chedk the
condtion d tail rotor geas etc. Insped them regularly to ensure that they are in good condition.

Batteries, power consumption, and wiring

Although the power consumption d the gyro urit itself is very low, aswith all high performance Solid State gyro systems, the
spedl of the gyro resporse will work thetail rotor servo harder than dower mecdhanicd gyro systems. Espedally where ahigh
performance servo is being used the battery drain from the tail rotor servo can be high. We recommend that you use agood
quality battery state monitor and chedk it carefull y before and after ead flight.

Your recaver battery isavital part of your tail rotor system. Remember that a battery in alow state of charge or an dd bettery
that has developed a high internal resistancewill adversely affed servo performance espedally its acceeration, and may even
cause the tail to wag on an atherwise well set up helicopter. Y ou may wish to consider maintaining the chargein your recever
battery between fli ghts by the use of a quality Delta Pe&k type field charger. In installi ng the gyro also bea in mind that voltage
drops down long servo extension leads will also detrad from servo performance Where the install ation requires extensionsto be
used (either between the recaver and gyro or between the gyro and the servo) avoid using ones that are unrecessarily long.

Boom supports

Tests have shown that the use of boam suppats sdgnificantly increase the rigidity of the tail boam and so al ow a higher gyro
gain to be used. Generally the longer the boom suppats the better they will work. Note: A loose/cracked boam suppat or a
loose/cradked boam suppat clamp can have asignificant effed onthe gyro gain. Even a dlightly loose boan clamp or suppat
will have adramatic efed onthe anourt of gain that can be used. Stand onthe skids of the model and try to flex the end o the
boom from side to side whil e halding afinger against the joint to fed any movement.

Humidity

Under condtions of extremely high humidity it is possble for condensation to form on the piezo sensor. This can adversely
affed gyro performance Whereit isnot possbleto avoid subjeding the gyro to such humidity levelsit is advisableto leave the
model standing for afew minutes with the radio switched onso 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 mourt the gyro with its axis of rotation parall el to the heli copter main shaft.
Do mourt the gyro onthe suppied self-adhesive foam strips.

Do mourt the gyro to a hard, smocth clean surface

Do usetherudder ATV and ratesto tail or required stick resporse.

Do ched the sense of the gyro operation before flight.

Do use abattery state monitor and ched it before and after ead flight.

Do remove dop and stiffnessfrom tail control linkage.

Do insped tail geas etc. for wea.

Do explore the performancelimits of this gyro with care.

DON'Ts:

Don't subjed the gyro to mechanica shock.

Don't mourt the gyro whereit will be subjeded to high vibration levels.
Don't mourt the gyro where it will be heaed by engine or exhaust.
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.
Don' touch the rudder stick during gyro self-test time.

Trouble shocting
M odel pirouettes violently as on asit startsto lift off.
Gyro is reversed: re-mourt the gyro the other way upin the model.

M odel tail wags from sideto sidein the hover.
Reducethe gyro gain.

Tail responseisnot crisp.
Too littl e gyro gain. Gradually increase the gain urtil tail shows some tendency to wag and then reduceit badk until wag just

stops.

M odel wags even when the gain isvery low.
Posdble caises: Slopin pitch linkage. Frictionin pitch linkage. Boom suppat or clamp locse. Tail hub keaings locking up
under load. Servo isvery slow. Recever battery discharged or defedive. Vibration.

Tail twitchesand will not sit still i n the hover.
Vibration: chedk for out of balance model, rough running motor, loose @mporents.

Model flies OK on first few flights of the day but tail startstowag on later flights.

Servo consumption with fast gyrosis high, and falli ng battery voltage reduces srvo performance making the tail system less
stable. Cyclerecaver battery and ched its cagpadty. Also consider using afast Delta-peak charger to top up lattery between
flights.

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

Chedk thetail control linkage for freemovement. Pay spedal attention to the pitch slider and the tail hub keaings. Recever
battery may have developed a high internal resistance Cycle the battery and ched its capadty. It may show anormal cgpadty at
low discharge rates, but a much reduced cagpadty when measured at say 3 amps discharge rate indicaing a high internal
resistance

M odel rotates OK one way but is dow and/or inconsistent the other way.
Toolittl e tail pitch avail able in the dfeded dredion. Re-ched tail rotor linkage.

Left and right hand stops are not equal. Stops from right hand turns are slow but clean while left hand stops are bouncy.
Medanicd trim of thetail li nkage is wrong. With bourty left hand stops (as shown here) adjust the tail pushrod to give more
left tail rotor. (or viceversa)

> Bouncy only when stopping

left hand turns?
l ‘ Add left mechanical trim.

The model suffersviolent erratic twitchesin yaw.

With belt-driven tail s very high voltage static dedricd charges can buld up onthe tail boam, etc and dscharge viathe tall
servo to the RC system. In severe cases damage to RC comporents can result. Your helicopter suppier will be dleto advise on
asuitable groundng scheme to eliminate this problem.

Ratings
Suppy voltage range: 4.1v to 7.2v*
** Warning: Ched your RC system voltage li mits as these may be more restrictive.

M anufactured in the UK by CSM Design Consultancy Ltd

For repairsand servicing please mntact:-
CSM Service Department
PO Box 101
Glosop
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