


RIC HELICOPTER SAIETY

A radio.controlled model helicopter is a technically complex device that must be built and operated with care. It is also a

fascinating and chatlenging part-ofttre R/C Sporl the mastery of which is very rewarding'

A model helicopter must be built exactly in accordance with the building inskuctions. 'The kit manufacturer has spent much

time and effort refining his product to make it reliable in operation and easy to build. The essentially bolt-together

constuction can proceed quite rapidly, giving the builder a stong sense ofaccomplishment that encourages too'rapid progress

from one construction phase to the next, so that the completed model can be more quickly seen and enjoyed.

It is essential to recognize and guard againstthis tendency. Follow building instruotions exactly. Use only original parts - even

single screws - and consider no alterations. Vibration and stess levels are high and all fasteners and attachments must be

secure for safety in operation.

Note that this is the first use of the word SAFETY in these comments, Previously ttre kit manufacturer's efforts to ensure

RELIABLB operation were mentioned. That is ALL that he can do. Safo operation is the responsibility ofthe builder/flyer

and starts wittrcareful constuction and continues with selection and installation of reliable radio equipment, epgine, and fuel

system, and the proper use of starters and other support equipment.

The need for safety is nowhere grcater than at the flying field. A number of guidelines for safe flight have been developed

by experienced flyers and are set down here. tt is urged that they be read, understood and followed.

GTITDELIIMS T'OR SAT'E WC IMLICOPTER ['L.IGHT

1. Fly only at approved flying fields and obey field regulations.

2. Follow frequency control procedures. Interference can be dangerous to all.

3. Know yourradio. Check all transmitter functions before each flight.

4. Be aware that rotating blades are very dangerous and can cause serious injury. Always hold the rotor head while

starting the engine and do not release until at the take offpoint.

5. Never fly near or above spectators or other modelers.

6. If a beginner, get help timming the model, and flight training later.

7. Don't ,trackn 
the main blades while holding the tail boom. This is a temptation to builders who cannot hover yet

and is very dangerous.

8. Follow all recommended maintenance procedures for model, radio, and engine.

X.CELL

WARRANTYREGISTRATION

Please print or type, filling in the information listed below

and mail immediately

ModelNo: Serial No: Price Paid:

Owners Name:

Address:

Age:.

Crty:. State: Zip:.

Purchased From:

Dealer's Address:

Comments:
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X.CELL .60 1OO1 ST SPORT TRAIMR HELICOPTER KIT

INTRODUCTION

Congratulatiozsl You have just purchased the highest quality Helicopter kit available and one which will build up in a

short time into the finest flying helicopter on the market today!

There - the conventional intoduction has been taken care of!

If you just skimmed through it, that's fine. It was there just to get you up to speed anyway. Be warned, however, that is

one ofvery few paragraphs that you dare skim through in this Constuotion Manualt!

We won't list all ofthe features ofthe helicopter here either. You probably read our brochure before buying the kit and

it lists over forly impressive feaüres. If you gave your copy to a fiiend, there is another in the kit. After you refresh your

memory, give this one to another friend.

Briefly, this is a light weight, beautifully performing chopper that is ruggedly built of quality materials embodying

state-of-the-art dosign and engineering. This Construction Manual will attempt to do justice to it. Read on.....

SYSTEM REOUIREMENTS

In addition to the kit, you will require:

1, A Helicopter Radio wlth 5 Seruos

Tlpically, such a radio provides 5 or more channels to contol Fore and Aft Pitch @levator); Roll (Aileron); Yaw

(Rudder); Throtle; and Collective Pitch (changes pitch ofboth main blades together to vary lift). Tluottle and Collective Pitch

servos are controlled together by the normal throttle stick movement. This arrangement not only provides adequate servo

power for all functions, but also allows important channel mixing functions to be provided by the tansmitter.

In any event, it is recommended that any system used incorporate powerful, precise centering, ball bearing servos

in order to realize optimum performance from this very responsive helicopter.

2. An Engine and Matching Malller

Sincethe X-Cell .60 ST is offered in a .60 (10cc) version, a wide choice of engines are available. Its light weight

allows good performance with virtually any modern two-stroke engine in good condition; this oharacteristic, coupled with

outstandingly 'tightu and balanced control response, provides unequaled performance with the higher power engines.

A matching muffler is required in a configuration that directs the exhaust down and away from the engine when

mounted in the helicopter position. Miniature Aircraft, USA provides a wide selection of muffiers and tuned pipes ideal for

helicopter use, as well as offering several engines especially selected to provide top performance.

3. A Rate Gyro

Probably the one advance in model helicopter technology that oontibutes most to easy and eqioyable flight is the

insertion ofan "angular rate sensitive" gyroscope in the yaw (rudder) servo lead from tle receiver. This device senses even

minute swings of the helicopter nose (yaw) left or right and makes immediate corrective inputs to the tail rotor servo to

counteract these movements. This action is not to be confused with that of au "autopilot" in that it does not keep the helicopter

pointed in one direction. The amount of its conections depends on how sharply the nose begins to swing - a small oorrection

for a small amoun! or a larger correction for a larger amount. In other words, the gyro response varies with the angular rate

of change, which is why this particular type of gyro is called a "rate" gyro as distinguished from a "position" gyro.

The imporüant effect is to make the helicopter much easier to contol, and it is highly recommended that a gyro be

used inthe X-CELL. Miniature Aircraft, USA has offered rate g).ros to modelers since their inception and cunently stocks

units ideal for all helicopter use.

It is essential to have your Radio and Engine on hand before beginning kit construction because they will be needed

fairly early in the building sequence. The Muffler and Gyro are not such immediate needs except that the ryro oontrol switch

box is easier to install early.
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Fly-Bar Alignment Kit (#05 I 0)

Universal Swashplate Lock (#0512)

1.5mm Allen Wrench on a Handle (#4651)

2.0mm Allen Wrench on aHandle (#4653)

2.5mm Allen Wrench on aHandle (#4655)

3mm Allen Wrench on aHandle (#4657)

Ball Link Pliers (Part #0545)

Pitch Gauge (Part #0526)

Flybar Lock (Part #0505)

Tail Rotor Blade Balancer (Part #3750)

These tools can be obtained from your local hobby shop, or ordered directly from Miniature Aircraft, USA.

AS§EMBLY INSTRUCTION§

The instuctions to follow will build up subassemblies and incorporate them in the helicopter in a logical sequenoe. The

subassemblies will be clearly recognizable on the main drawing as will the parts and fasteners used. Take a few minutes to

oarefully shrdythe entiro drawings before beginning assembly. Note that the drawings include a series of "exploded" views

which show the various subassemblies with the individual parts shown unassembled but in relative positions which make

obvious the manner in which the parts fit together to create the subassembly.

Each assembly step will begin with an exact list of parts required including locations in the kit box where appropriate.

There is essentially no difference in assembly operations. It will be helpfrrl to have a small dish, or box available in which

to place the small parts, bolts and nuts for each step for easy access. Any special tools required will be called out in the text.

NOTE: Beginningthe assembly sequence with the Rotor Head rather tle basic Main Frame Structure may seem unusual

but allows the use of the engine start/clutch shaft as a very effective alignment tool to facilitate Rotor Head assembly before

the shaft itself is assembled.

aSSEMBLY SEOTTENCE

I. ROTORHEAD ASSEMBLY

STEP Install The Pivot Block into the Head Block

Final Assembly ofthe Fly-Bar Yoke, Guide Pins and Head Button

Building and Installing the Bell Mixers

Assemble and Install the Main Blade Mounts

Add the Fly-Bar, Control Arms and Head Bolt

Installation of Flybar Paddles

II. BUILDING THE TOP MAIN FRAME SECTIONS

l.
2.

3.

4.

5.

6.

Assemble Aileron (Roll) Bell Cranks to Main Frames and Mount Tail Push Rod Guides

Assemble Elevator Servo Mount

Assemble Elevator (fore and aft) Swing Arm Unit

Install Main Shaft Bearing Blocks and Anti-rotation Arm
Assemble Front Tail Drive Transmission

Install Front Tail boom Support Halves

Install Pre-Assembled Clutch Bell Unit
Assemble Elevator Push-Pull Bell Crank

M. ASSEMBLY OF THE MAIN SHAFT COMPONENTS

STEP 1.

2.
a
J.

4.

5.

6.

7.

8.

STEP 1.
,)

J.

4.

Alignment and Tightening ofBearing Block Assemblies

Installing the Main shaft, Auto-rotation Unit with Main Gear

Assembling Swashplate

Assembling Lower Swashplate Control Rods and Anti-Rotation Arm
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XII. CANOPYPREPARATION

STEP l. Assemble Canopy and Paint

XIII. BUILDING THE ROTORBLADES

STEP 1. Assembling Blade Reinforcements

2. Adding Lead Strips

3. Initial Balancing

4. Cover Blades

5. Final Balance ofBlades and Rotor head

6, Adjusüneirt of Static Tracking

Xru. FINAL MECEAMCAL AND ELECTRICAL SET-UP

STEP l. Collective Servo and Collective Arm

2. Final Swashplate and Fly-Bar Alignment

3. Adjusting Pitch Curves

4. Adjusting Swashplate Throw

5. Adjusting Rudder

6. Gyro

7. Elevator and Aileron Dual Rates and ATV

XV. FINALASSEMBLYANDBALANCE

XVI. FINALASSEMBLYIN§PECTION

XV[. NECESSARYTLIGETITEMS

XVIII. STARTING AND STOPPING ENGINE

XIx. FIRSTX'LICETADJUSTMENTS

ROTOR HEAD AS§EMBLY

NOTE: At the builders discretion the bearings and shaft in this section may be glued together using Loctite (red,

green, or blue). If you choose to do this the disassemble process will become very difficult and will require the

application ofheat to break down the glue.

Step 1. Install the Pivot Block into the Head Block

Parts Required:

2 #0033 M3x5 Phillips Machine Screws

I #0289 Head Block

I #0294 Long Pivot Block

2 #0762 PivotBall Bearings

2 #0563-l Brass Inserts

2 #0563-2 M3x8 Socket Set Screws

Refer to Drawlngs #1.

Bag #

1B

IA
IB
1B

1B

1B

A. Clean the I.D. of the pivot ball bearings #0762 and the long pivot block #0294 using a paper towel and
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plastio qpacer onto each e,nd of the exposed shafts from the pivot blook #0294. Holding the pivot block

cross hole lwel within the head block and press one ffi292 Flybar yoke half (rounded side outward)

firlly onto each end of the pivot blook. Alip each Flybar yoke half with "he 'toof' leveling the pivot

blook. This step is important but not critioal since the through hole in the pivot blook is only a

"oleatance hole'for the Flybar to pass through.

B. Examine eaoh #0298 Delrin bearing oup. Note that one side is made to aocept antfr760 (M4x10)

bearing with a snap fit. Insert one ffi760beat'nginto eaoh bearing cup, making sure that it is fully

seated. Seleot both #0339 delta offset plates. The O.D. of each #0298 bearing oup is designed to snap

into the delta offset plate. Install one into eaoh plate.

For your convenienoe, temporari$ apply a small pieoe of tape on each side of the rotor head blook and

desiguate one side as the left side and one as the right side. Examine each delta offset plate oarefo§.

You will see that eaoh is qmmetical with the exception of a protruding end with an M3 threaded hole.

Holding the rotor head block with the left side facing you, position one dela offset plate up ägainst one

e,nd of eaoh F§bar yoke half (aliening eaoh un-ltreaded hole in the plate with eaoh F§bar yoke half
hole) with the M3 threaded hole offset to your right. Install two M3xl0 sooket head bolts with a small

amount of slow Cyano through eaoh delta offset plate and into eaoh Flybar yoke half, Be sure that the

bearing faces outward. Rotate the head blook 180 and repeat the prooess. This pivot blook/delta plate

assembly should now pivot fteely aod the through hole in the pivot block should be in alignment with

eaoh M4xl0 beadng.

Apply a small amount of Lootite to each #0115 threaded ball and install them from the outside into

each delta offset plate. Note that each will stightly souffagainst the head of the nearest M3x10 socket

head bolt during installation. This will not oause any problem. Be sure eaoh #0115 ball is fully
tig[tened'

C. Drive the two #O297 güde plmis into the boftom holes in the head blook until thoy seat solidly. (They

will projeot about 16.0mm when seated.) NOTE: The lower 8mm of the pißs#O297 may be

roughened with 80 gnt sandpaper and press in place with epory or slow Cyano.

D. Using either an X-acto knife or 220 grit sandpaper, rough up the top of the head block uound ttre

center hole and flre bottom portion of the head button #0509 where the two parts will make cottact.

Apply a small portion of Slo Zap to the head button orly! Do not allow any Zap to run down into the

head block. Press the head button into the block #0289 and seat fully. Use Kioker to dry the Zap on

the outside of the block to keep the glue from rurning down the block while drying if needed.

Step 3. Building and Installlng the BeIl Mixers

Parts Required

2 ffiOl7 M3 Nuts

2 #0093 Speoial Bell Mixer Ssrews (M3xl8)
4 ffill5 M3xl0.5mm Threaded Balls
4 ffi750 BallBearings forBellMixer (M3x7)

2 #0317 MainBladeMounts
2 #0333 BellMixers

Bag#

ID
ID
ID
ID
IA
ID

, 
MotoDrmvüngs#l.

NOTE: This is thefirst step involving the threading of control link balls into plastio parts and three important requirements
must be met. First, the ball thread must be strted squarely iu the hole. This is assured by first pushing the ball onto the Allen
wrench (a quality f,eature ofthis kit is the series ofstandard .60 control balls used that have hex sookets in the end), and
oarefu$ starting the ttreaded end into the hole as squarely as possible. This can be determined by alternately viewing the
ball and wrenoh from two aspects 90 degrees apart ("baoking up" the thread a small amount before ttuning in the normal
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C.

head boh from tre parts bag. Press a ball bearing into a blade mount cavity on the control arm end. Seat

it firlly. Press the second ball bearing into the mount fiom the fork end. Seat it squarely and fully by using

a socket or pipe of suihble diameter (the same O.D. as the bearing) to avoid any pressure on the inner race.

Check alignment by sliding the #0315 main blade ade through this bearing through tle mount, and

through the previously insalled bearing. Remove the a:rle. Repeat this entire process with the second

blade mount.

Cuefully slide a#0323 dampener O-ring about 30mm onto the #0315 main blade a:rle, taking care not to

damage it on the sharp edge of the a,xle. Insert the long end ofthe axle into the top hole of the head block

until the O-ring seats in its annular cavity. Slide the other O-ring on the opposite end of the shaft until it
seats in its cavity.

Selectthe two #0329 shim washers (thin ones) and slide one on each end of the blade axle. Slide a blade

mount on one end of the axle. Refer to drawing #-!- for proper orientation.

Lay tlre #0321 thrust bearing on a olean surfaoe and separate the two races and the ball ring. Note that one

race has a larger inside hole diameter than the other. This point is most important. Determine the larger-

holed race by slipping each race onto the end ofthe a:de and choose the looser one. Lay the larger race

dow4 ball goove-up, and place the ball ring on it. Apply a small amount of grease and place tho other race

on the ball ring (groove down). Set aside until you reach Step G.

Slide the #0325 thrust bearing spacer into the fork end of a blade mount up against the ball bearing.

Place a #0327 bearingretainer washer on the M5x16 socket head bolt #0085 and insert the screw down

into the thrust bearing from the top. Apply a small amount of Loctite on the th,reads inside the main axle.

Invert the bolt and thrust bearing assembly and, using one of the Allen wrenches in the kit, thead it into

the blade a,xle through the fork end of the assombled blade mount. Tighten most of the way, and slide the

blade mount against this stack to square it up. (The thrust bearing should engage the shouldered part of
the axle with the small I.D. race nearest the head of the M5x16 bolt).

Repeat steps E, F, and G to install the other main blade mount. Using the two Allen wrenches in the kit,

tighten the whole axle assembly firmly. (IMPORTANT: DO NOT OVER-TIGHTEN or axle damage

may result.) Be sure each blade mount contol arm is oriented to the head block as shown in view #1. This

is to say that with the right hand rotation of this model, each blade will be commanded by the control arm

at its leading edge,

Temporarily install the two M4x45 socket head bolts #0082 and two M4 Locknuts #0021 into the blade

holders.

D.

E.

F.

G.

H.

Step 5. Add the I'lybar, Control Arms and Head Bolt.

Parts Required:

I
I
2

1

2
a

#0566-l Flybar(Inside Tail boom)

#0019 M3 Lock nuts

#0053 M3x5 Set Screws

#0091 M3x16(12.9) Head Bolt
#0305 ControlArm Spacer

#0307 Flybar Control Arm

Bag#

l0A
1F

1F

1F

IF
1F

Referto Drmtings#1.

A. Insert the Flybar #0566-1 into the bearings provided in the #0339 delta offset plates. Follow with one

#0305 spacer and one #0307 control arm on each side. Slide each up to the delta offset plates and then

center the Flybar. Apply Loctite and very lightly tighten the M3x5 socket set screw in each contol arm
until it just touches ttre Flybar. Shift the Flybar until there is no side play between the conhol arms and the

N!lmE
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#OlO7 , Place a small amount ofloctite on the set screw threads, partially suow into collar, and retain the

Bell Crank by sliding üe collar on the stud and tighten the set screw. Check to be sure that the Bell Crank

operates smoothly; if no! slightly back offretaining collar.

F. Mount the other Bell Crank and collar to ttre right main fiame in a similar way. Holding the &ames

together in normal orientation will show that each has a Bell Crank that can be held with an ann pointing

rearward with a long ball on it.

G. Install the Tail Rotor Push Rod guides #0387 into the left mainframe using one M2.2xl3 Phillips self

tapping screws #0029.

Step 2. Assemble Elevator §ervo Mount.

Parts Required:

3

J

J

3

3

I

#0067 M3x14 Socket Head Bolts

#106-22 Rubber Grommet Isolators

#106-24 Dampening Sleeves

#0003 Flat Washers M3 (large)

#0019 3mmm Locknuts

#0827 -l I Elevator Plate

#0077 M3x30 Socket Bolt
#0562-l M3 §him Washer

#0155 Elevator Swing Arm Halves

#0157 ElevatorBell Crank

#0105 M3x4.5 ThreadedBall

#0113 M3x10.5 Double ThreadedBalls

#0750 Ball Bearings M3x7

#0161 PivotPins Elevator

#0047 Slotted Cheese Head Machine Screws M2x1.6

#0015 HexNuts 2mm

#0562-2 Brass Sleeve

#0862-l Machined Push-Pull §tand-Off

Bag#

2C

2C

2C

2C

2C

2C

NOTE:

Reler to Druwlngs #2.

Ifswing amr kit #0553 is added, the elevator plate #0827-11 must be mounted on the outside of the upper frame

plate.

Inshll ttre ttnee rubber grommets #106-22 into the elevator plate #0827 -ll . Squeeze grommets together and push

in as far as possible. Use a small screw driver and work around the grommets, pushing one side all the way through.

Center the three dampening sleeves #106-24 in the grommets. 
:F

Refer to drawing for proper orientation. Bolt the elevator plate to the inside of the right upper frame plate #0827-5

usingthe followinghardware: three #0067 M3xl4 socket bolts, Three #0003 M3 washers (lärge), and three #0019

M3 Locknuts.

§tep 3. Assemble Elevator (Fore and Aft Pitch) Swlng Arm Unit.

Parts Required: Bag #

I

2

2

I
I
2

4
,
2

2

1

1

2D

2D

2D

2D

2D

2D

2D

2D

2D

2D

2D

2D

Refer to Drartings #2.

A. Pick up one Swing Arm Half, #0155, and holding it so that the outside surface of the fork end is against a solid

surface, press a Pivot PfuL #0161 , into ttre fork end hole from the inside until its end is flush with the outside surface

13
MlMA

A.
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2

2

I
2

1

I
2

4

2

1

#0233 Front Drive Housing Halves

#0756 Front Drive Ball Bearings

#0237 FrontDrive Retainer Collar

#0240 Threadedlnserts

#0231 16 Tooth fiont Drive Pinion

#0800-6 Front Transmission Out-Put Shaft

#0003 Flat Washer M3 (large)

#0063 M3x10 SocketHead Cap Screws

#0009 M3 Flat Washers (small)

#0507 lront Transmission Alignment Tool

2F

2F

2F

2F

2F

2F

2B

2F

2F

2F

C.

D.

A.

B.

E.

F.

G.

Referto Drmtings#2.

Clean the I.D. of the two beuings #0756 and the front output shaft #0800-6 with thinner to remove any

oil.

NOTE: At üre builders discretion the bearings and shaft in tris section may be glued together using Loctite

(red, green or blue). If you choose to do this the disassemble process will become very diffioult and will
require the application ofheat to break down the glue.

Slide one oflhe bearings #0756 onto the shaft #0800-6 about half way then apply a small amount of Loctite

to your finger and rub it around the shaft up next to the shoulder. Slide the bearing up next to the shoulder.

Rub a small amount ofloctite where the other bearing is to be located then slide this bearing into position.

Lay one ofthe front drive housing halves #0233 on ttre table and press the knurled end ofeach threaded

insert #0240 fully into the drive housing half. Next press the output shafr assembly into the bearing cavities

in this half. Put the remaining drive housing half #0233 in place and press the two halves together.

Apply blue Ioctite to one oftlre M3x3 set sorews #005 1 and start it in the retainer collar #0237 . Slide the

oollar all tle way up against the bearing and tighten the set sorew. Ensure that the input shaft is slid

completely up against the bearing. Cheok for binding.

Start the remaining two M3x3 set screws #0051 into the front drive pinion #0231 andposition the pinion

on the shaft and tighten down one set screw in the flat spot nearest the end just enough to keep the gear on

tre shaft but at the same time allowing it to slide on the shaft. Final adjustment and tightening will come

later.

Bolt the front tansmission assembly to üre left main frame using two M3x10 socket head bolts #0063, two

M3 lock washers #0002 and two M3 flat washers #0003. The tansmission must be on the inside of the

frame plate. Check the drawings for proper orientation.

Bolt the fiont transmission assembly to the right mainframe using the following sequence: Two M3x10

socket head bolts #0063, two M3 lock washers #0002 and two M3 flat washers (small) #0009, and one

fronttansmission alignmenttool #0507, facing forward. NOTE: The #0507 alignment tool will be a snug

fit on the #0063 bolts, this is designed that uray to ensure the accuraoy of the alignment tool.

Step 6. Install Front Tail boom Support Halves.

Parts Required: Bag#

2 #0185 Front Tail Boom Support Halves

4 #0077 M3x30 Socket Head Cap Screws

4 #0019 Hex Locknuts M3

2G

2G

2G

Refer to Drawings #2.
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A. Temporarily slide the main shaft #0614 into both main shaft bearing blocks. Lay the botüom edges of the

main side fiames on a flat surface and tighten the upper and lower main shaft bearing block bolts #0077.

Tighten ttre M3 Lock nuts on tfre special bolt #0099. Do not over tighten. The elevator swing arm should

pivot freely.

Snugly tighten the start shaft upper bearing block.

Lightly tighten the tail boom support halves.

Remove the main shaft #0614.

B.

C.

D.

E.

§tep 2. Installing the Main shaft, Auto-rotatlon Unit with Main Gear.

Parts Required: Bag#

2

4

6

7

I
I
1

#0614 Main Shaft (From Step 1)

#0865-5 Auto-rotation Hub with Bearing Assembled

#0207 Main Gear 9:0 to I
#0205 Main Shaft Retainer Collars

#0051 Socket Set Screws M3x3
#0069 SocketHead Bolts

#0019 HexLocknuts 3mm

#0211, Plastic Auto-rotation Hub Spacer

#0619 Special l0 mm Washer

#0067 M3xl4 Socket Head Bolt

3A

3A

3B

3B

3B

3B

3B

3B

3B

NOTE:

Referu Druwlngs#3,

The Main shaft has a counter hole bored in one end. This hole must be at the top where the rotor head

goes. This end of the shaft is not hardened and will not work in the Auto-rotation hub. Before installing

ttre Main shaft, clean well to remove any residue.

Slide the Main shaft #0614 down through the top bearing block, wlth the end wlth the counter bore

towards the top. (solid end towards the bottom).

Nextplace one ofthe retainer collars #0205 under the bearing block and slide the Main shaft tlrough this.

Next hold the elevator Bell Crank #0157 up and slide the Main shaft through this. NOTE: If the Bell Crank

is very tight on the Main shaft you may pre-fit by using a small file on the inner sides of the Bell Crank

#0157.

Place another Main shaft retainer collar #0205 under the elevator Bell Crank and slide the Main shafr

through this and the lower bearing block #0753.

Start two M3x3 socket set screws #0051 into each #0205 retainer collars.

Noting that tlrc main gear is two-sided and can be mounted either way, pre§s the gear onto the shorter boss

ofthe Auto-rotation hub, being careful to alip the mounting bolt holes. Insert the six M3xl6 socket head

bolts #0069 from the gear side and secure from the hub side with the six M3 Locknuts #0019. Tighten

securely. Lightly oil (DO NOT GREASE) the Auto-rotation bearings. (NOjIE: Tri-Flow Teflon Oil is
recommended, order #480 1).

Place the plastic auto hub spacer #0211 on top of the main gear and auto hub and then slide the Auto-
rotation unit up onto the bottom side of the Main shaft. Follow this assembly with one #0619 special

A.

B.

C.

D.

E.

F.

G.

llrml6o
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Parts Required: Bag #

10 #0133 Plastic Balls Links Long

5 #022'l lvl2x4?ConholRods

Refer to Drmting #i anil #11.

A. Complete four contol rods #0227 by threading a plastic ball link #0133 on each end. The rods must be

identical in length. The length of metal rod between inner plastic link faces is 31.0mm.

B. Referring to the drawing for contol rod placemen! snap the ball link on one end of a contol rod to the

OUT§IDE ball on each ofthe double balls mounted to the elevator Bell Crank. Similarly, snap a ball link

on ttre longer ofthe balls on eaoh roll Bell Crank. Holding the four conhol rods up, snap the four top ball

links to the outer Swashplate. Be sure the double ball on the Swashplate faces to the LEtr'T. The link from

the left roll Bell Crank should be snapped on ttre INNER ball.

C. Threadthe plastic ball links on the M2x42 control rcd#0227 until, the length of the rod between the ball

linl«s is 23mm. Snap this rod on the radius arm support ball end and onto the outer (only remaining) ball

of the double ball on the Swashplate.

Step 5. AssemblingWash-OutUnit.

Parts Required:

3D

3D

I
2

1

2

2

4

2

5

#0219 Wash-OutCenterHub

#0097 Special Bolts M3x22

#0109 M3x8 Threaded Steel Balls

#0869 Wash-Out Links

#0221 Wash-OutArms

#0750 M3x7 Ball Bearings

#106-07 PivotPins

#106-08 Cirolips

Bag #

3E

3E

3E

3E

3B

3E

3E

3E

Referto Drawing#3.

NOTE: One extra#105-08 Circlip is included.

A. Take the two washout contol arms #0221 and the two M3x8 Balls #0109 (longer shank) and thread a ball

into the hole in the long end of eaoh Arm from the flat side. Use Slow Cyano. Make sure the balls are

threaded squarely in place and lightly seated against their flanges.

B. Press Ball Bearings #0750 into both sides of the center holes in both Control Arms.

C. Using two special washout arm bolts #0097, and carefully follow the drawing , screw the arms on the

washout center hub #0219. (Suggestion: squarely start the thread ofeach bolt into its hole in the hub part

way firstwittrout the arm.) The contol ball should face inward. Tighten entire assembly until there is no

lateral play and no bearing drag.

D. Usingtwopivotpins#106-0Tassemblothewash-outspeciallink#0369toeachcontolarm#0221. Their

orientation is shovm on the drawing. Note ttrat they mount on the short end of the arms, projecting inward.

The pins press in place centered in the links. §ecure each end of the pins using Circlips #106-08. The

special links #0869 should have no end play and pivot freely. If they do not pivot fieely, carefully apply

heat with a heat gun until they operate smoothly.

NOTE: The Circlips #106-08 are best installed using small pliers and a small flat screwdriver (such as

\qLut{
t-9



OZ

'äItrlr srql lB s{oq [us ue1q84 dpg 10u og .racrds

eID olq {oq Qgxgfi eU puer$ ueql recuds päpuärq}-un äq} q}m äEII ul puc ertr?{:rnurtr dol aqt uaeÄrleq
gL-gol# recuds pepeerq B epls 'recuds puB äruBry räitd.ol eql q8norqt {oq oExEI^t LLowß ssud puu
apls JeqIä uo eItrs{rIIBIIr Jäddn oq1 puz ellru4m?ru Jäit\q aID II6e Ueq g4-9619 reouds popuänp-un uB pIoH .g

(e1rpo1 esn)'Ilquessr eur"ry rrrurrr Jäddn eq1 u1 pälunou Zl-gyl#s{colq
reuroc rsddn sq1 ur seloq re rq eB olul pw oy Lego# epld uory pcqre^ aq1;o do1 eqt uo sspq o,nq rn nq
erB ul gg00# qloq p8erl p{cos olxew o,tu uBls 'uoBrsod olur u,uop Älqruas§s ertr8.g üolu dol sql epg5 'y

mqr.@e[

)n
)n
)n
3n

#8e9.

'pgBupwqoyn{ay

sllogp8eHts)pos 0IXEIAI gg00# 7,

s{ogpEeHp{cos o€xgw LLÜM n
srscudgpepuerql-un gL-g1t# n

srecudg pepuäql gL-g1l# Z

:perlnbsg sgu6

'uollres oururf, qBI I raraql oql ol rolpe5 aururf, u1r141 do1 aqlgo Älqruessy .Z do]S

'usrqtnfgrgpuog
'erlco'Ieqqsso'€900#s{oqpBaqle{co§g1xgrymoJ8vtsfi'L-LT,gwpu,Eg-Lzgo#seprsäurB.gursrE
remol eqlJo luo+ erp vo ZL-901# s{colq reruoc errre.S Iucruea erpol0I-rZg0# e1uldluogilucue^,eqlilog .C

'uslqEuÄgrgircu
oCI'äIrcoTenlqesn'9900#qloqpBeqp)pos0IxgWmoJtursn,,T-gTggpuB*Lzg0#sourB{Ioprsltrsru
rärtrol äqf.Jo seplsuJ Iro{I eql ol 24.90I# §{cqg JäIuoc eurrg IsclUea om1 4oq 's8mrmrp Sururmuxe .lagy .S

'oluq sIIl lB uelq3u flpg 1ou ocl IA uonces q stloq s900# Wr,ra pacqdsr eq 1p,r slloq €900# eBJo rnoc
'lueurdqe elm+ JoJ lunoIII Jololu eql uo uoq?nrlsm,ftelodual u ÄJuo sr s.n1; .e000# raqsu,ra e8rul gW
xls PIIB ' E90O# slloq p8äq ls{co§ glxgry xF '16194 Imorrr Jolou eqy turm .rsq1a8ol serrrB{I Je1aq eql ilog 'V

'pgBuywq oralaü

uruf reqse/t\ lBlJ 9000#
§llogpBeHls{cos0txgnt €900#

$IcoI8 rerloS §lBId aruurd zL-gol#
eltldlEouIrdue 0I-2280#

elBld opIS re,tlol puug 1qäry L- LZqO#
elBldspls rerdoTpu?Huql g-Lzg}#

lEnol lrolow 1610#

:pe.rmbeggre6

'oluld orrBrü luort poqrslv puu uollcog auuurJqstr{I ro,lrql Eqlquassy . dols

epldqsemg eqlg:o Euu reuw eql uo sIIBq [ee§ 40t0# slrsoddo
ox$ erD oluo sryql ]no-qsBrr 69g0# oür oql duus 'guqs ulBI I aql oluo rnrop run $GrFBtr pelqmo§sB opls .iI

'dIc4C qcae rogiluedeg '/0-90I# qd p,ud eql.roao d11cn3 eqg
BqPry elB{lIcBJ ol ra lrp,taärcs eq} esn pIrB sregd sq1uory r esBeIeU 'pue.lds Ipq8ls sr dgcn3 ärll Ipun
t,lulod dF6, eql olul e8pa,ra. u lB JelrJpÄreJcs eql uäsqt '8upn4ord ,,s1ur.od IIFE,, aql ,{1uo qpu sregC erp
m daep {I"qC eql dlrg '(renupme.rcs epEq opr 6, uug.€ qtrD rBFErs ro O?9ü# VSI1 Urrcrrv emlurwrN

9
nt
Z

gt
gn
gv
YN
vt
YV
YN

#ae8,

.AI



C. With the mechanics sitting on a flat surface, snug up the six bolts holding the motor mount between the

frames.

D. Tighten all fourteen bolts going into the frame plate corner blocks #106-72. Use Loctite.

E. Tightenthe four M3x30 #0077 bolts holding the lowor main fiame section to the top main ftame section

together at the rear ofthe machine. These bolts are going through the un-threaded spacers #106-78 and

into the threaded spacers #106-76, Use Loctite.

Step 3. Mount Gyro Plate.

Parts Required: Bag #

#0586-25 Graphite Gyro Plate

#0595-l Left Rear Gyro Mounting Plate

#0595-2 Right Rear Gyro Mounting Plate

#0063 M3xl0 Socket Head Bolts

#0019 Hex Locknuts M3

Refern Drmilng#1.

A. Mount one left and one rig[rt ryro mounting plate #0595-l and 0595-2 on the insides of the lower main side

frames #0827-6 and#0827-7 using two M3xl0 socket head bolts #0063, and two hex Locknuts 3mm

#0019. Align plates in a horizontal position and tighten securely.

B. Attaoh the graphite gyro plate #0586-25 to the top sides of the mounting plates using silicone or Goop

adhesive.

Step 4. Mourt Upper and Lower Canopy Stand-Off.

Parts Required: Bag #

4E

4E

4E

4E

4E

4E

4E

Refer to Druwing#l.

A. Mount ttre upper canopy latch #0179 against the upper two holes on the vertical front plate #0827-10 using

two #0065 M3x12 socket head bolts and two #0003 M3 washers. Tighten all bolts securely.

B. Mounttre two lower canopy support studs #0245 tolhe forward holes in the sides of the tank support tay
using two Mlxl0 sooket head bolts. Using Loctite. Tighten securely. Cut two 12mm lengths of fuel tubing
(supplied with tank) and press them flrlly on the ends of the studs. These will provide resilient canopy

mounting.

C. Mount tre tank support tray #0189 in position under the front support plate #0827-10, using four #0063

M3x10 socket head bolts and four #0019 M3 Locknuts. Tighten securely.

INSTALLING ENGINE AND T'AN §HROUDASSEMBLIßS

4A

4D

4D

4D

4D

2
,

I #0189 TankSupport

I #0179 Canopylatch Plate

2 #0065 M3xl2 SocketHeadBolts

6 #0063 M3x10 Socket Head Bolts

2 #0003 Flat Washers M3 (large)

4 #0019 HexlocknutsM3
2 #0245 LowerCanopySupportStuds

2L
MIl,MO
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guidelines:

IMPORTAT{T: Wsr tidtenire crsnk$aff rn4 coll€ts aod fin hub @g! use tlrc fio blades as a device to hold the rnit. This will damgo the &n and tüe bond

beturcen the ftn and the hub. Use only the proper frctory recommended frn \ub tool or remove tle carburetor and insert as large a wooden dowel as will ft in
the crarkshaft. Do not gse any device designed to tock the pi*on from the glow plug hole as these will darrage the piston, crank and connectiug rod.

Englnes not requiring shortening:

o.s.6l sx/Rx
O.S.6I SFN.H/RFN.H
Y.S.61 FSH/RSH

Webra 50 Heli

Super Tiger .61 H (1/4' crank type)

Engines requiring shortenin g:

Enya 60 XF 4.0mm - Approx.

Webra 6t H (9.5mm crank X-CelUSchluter Type)-----..------ Cut 2.0mm - Approx.

Webra 61 H (Pico, O.P.S., Rossi, (8mm crank Heim type)---- Cut 4.0mm - Approx.

The best procedure for cutting the crank threads without damage is to install the crank nut below the cut area, make

the cut with a Dremel tool and carbide disc. Chamber the edge with a {ile, and "chase" the threads by un-threading

the nut. Be sure to thoroughly shield the engine against metal particles.

NOTE: Some engines such as O.S. 61SX and Y.S. 61 will require a "thin-wall" type socketto tighten the crank

nut.

E. To ensure concentricity, only use the proper Collets for your engine. Similarly, do not make any

substitution for any special spacers or hardware.

Imoortant: - In any installation, be certainthat the crankshaft does not extend above the top surface of the

fan hub. Select the correct instfuotion steps for your pagfc]rlar ongine.

F. Use the following guides for installing the fan and the collet paoks.

1. O.S. 61 SX-H/RX-H (Collet Pack #0546-4).
- Install the large I.D. (9.5mm) base collet #0546-6(with the tapered side upward away from the engine) into position

againstthe factory 1.0mm thick front bearing spacer washer.

- Slide fan hub assembly #0546-17 onto the base collet.

- Insert the upper collet #0546-5 (8.0mm I.D.) with the tapered side facing down in the fan hub. p[$. This collet

has a 9.52mm I.D. step for oankshaft clearance.

- Follow with the #0331(M13.0x8.0x.5) flat washer. Apply a little Loctite to the factory nut and install and tighten

firmly.

2. O.S. 61 §FN-H/RFN-H (Coltet Pack #0546-7).
- Install the large I.D. (9.5mm) base collet #0546-7(with ttre tapered side upward away from the front bearing) into

position against the factory bearing spacer washer.
- Slide fan hub assembly #0546-17 onto the base collet.
- Insert the upper collet #0546-8 (6.23mm I.D.) with the taoered side and internal step facing downward into the hub.
- Follow with flat washer #0007 (Ml1.75x6.5x1.7). Apply a little Loctite to the factory nut and install and tighten

firmly.

3. Enya 60 XF/)(LF (Collet Pack #0546-9).
- Install one #0325 flat washer (M16.0x10.0x1.0) onto the crankshaftup againstthe front engine bearing.
- Install the large I.D. (9.5mm) base collet #0546-6(with the tapered side upward away from the front bearing) into

position against the #0325 washer.

- Slide fan hub assembly #0546-17 onto the base collet.
- Insert the upper collet #0546-10 (7.0mm I-D.) with the tapered side facing down in the hub. '.
- Follow with the #0005(M11.75x6.5x1.7) flat washer. eppty u tittt. I,*tit tr rylUt and initall and tighten
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Following your appropriate collet pack and prior to inserting the urethane dampener, use the fan tool #0546-21 provided to

hold the fan hub securely for crank nut tiglrtening. Bolt the fan tool to the top side ofthe fan hub using two #0078M4x12

socket bolts, tighten the crankshaft nut securely. Remove fan tool'

G. Select the (2 molded) urethane dampeners #0546-16. Examine the drawing for the correct orientation of each

danpener within tre fan hub. In each case, ttre side with the small 1.Omm diameter "Dimple" (adjacent to the luge

tlnough hole) is to be upward ftcing away fiom ttre engine. Apply talcum powder or a little soapy water (do not use

oil, grease or silicone) to tre dampener and push it firlly into tre slot provided until even with the top surface. Repoat

with tre second dampener. When complete{ add a little talcum powder to the hole in each dampener to make clutch

insertion easier.

Step 2. Installation of Clutch Assembly and Align Engine.

Referto Drawing#5.

A. Slightly loosen the two bolts holding the clutch bell assembly #0864 with in the frames.

B. Slide ttre spacer washer #0273 onto the #0546-l clutch assembly. §lide the clutch unit up into the clutch bell within

the fiames from the bottom side, install the aluminum start cone #0285 using two #0053 M3x5 socket set screws.

Adjust the assembly until the proper end play of approximately .5 - 1.Omm is achieved. Secure the two #0053 set

screws with Loctite. Once this is done, make a preliminary gear mesh setting.

C. When aligning the pinion to the main gear #0207,two things must line up. First the two gears should have a little
play betweenthem throughout the entire rotation ofthe main gear and the pinion gear must be at 90 degrees to the

main gear. The later can best be achieved by using a small bubble level that is easily obtainable at most hardware

stores. Place the level on üe outer ring oftlre main gear and level the mechanics, then place the bubble on the clutch

bell. Once these two requirements are met securely tighten the two M3x30 bolts.

NOTE: It is helpful to position the block as low as the bolt/holes will allow, as in long torm use, if any shifting occurs (from

engine wear or loosening bolts) that there will still be some slight adjusünent available to you without moving the motor

mount.

Parts Required:

I #0285 Aluminum StartCone

I #0273 Clutch Spacer Washer

I #0546-l ClutchAssembly

2 #0053 M3x5 SocketHead Set Screws

1 #0864 (Previously installed in ftarnes fiom Section 2, step 6)

Step 3. Installing the Engine and Fan §hroud Braces.

Parts Required:

4 #0080 M4x14 Socket Head Bolts

4 #0065 M3xl2 Socket Head Bolts

| #0549-6 Fan Shroud Brace (Right)

I #0549-7 FanShroudBrace(Left)

I #0546-19 Alignment Tool

Referu Druwtng#§,

Bag#

5C

5C

5C

5C

Bag #

5D

5D

5D

5D

5D

Removethe previously installed motor mount #0191 from within the main frames. Only two of the #0063 bolts and
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Place two M3 small washer #0009 on two M3xl0 socket head bolt #0061 and thread them into ttre front

fan shroud molnting holes througlr each upper hole in the fan shroud braces. Use a small amount of slow

Cyano on each bolt. Do not tighten completely.

Screw an M3x8 bolts #0061 into the fan shroud lower mounts on each side. Use slow Cyano.

D. Aligrr the final sluoud so that it is square to ttre fin and ttrcn tighten all previously installed hardware. Check

for no binding when engine is rotmed. It may be necessary to loosen the four bolts #0065 holding the &ont

fan shroud braoes andre-adjust for proper fan olearance.

NOTE: It is possible to R & R the engine/motor mount assembly without disturbing the clutclr/bell assembly or the gear mesh

if your cuefrrl. You will find service, in this regard, to be far simpler than with the conventional system.

"Fan Removal forR & Rrl

Removal ofthe fan hub from the engine is quite simple. Support the far/hub assembly from beneath as near to the

engine as possible. Un-thread the crank nut until it is even with or slight§ above the ends of the crankshaft. Tap

the nut/crank with a wooden dowel and hammer or the plastic handle of a tool. The upper collet should release

easily, unless you have used exoessive amounts of Lootite. If this is the case apply a little solvent such as acetone

or thinner to the upper collet to help loosen the Loctite.

VI. INSTALLATIONOFLA,NDINGGEARASSEMBLY

Step 1. Assemble Landing Gear and Install.

Parts Required:

B.

C.

2

2

4

4

2

4

4

#0153 Skids

#0151 Struts

#0019 M3 Locknuts

#0073 M3x20 Socket Head Bolts

#106-66 Main Frame Stut Plates

#0032 M2.9 x 6.5 Phillips Screws

#0153-1 Round Skid Caps

Bag #

6A

6A

6B

6B

6B

6B

6B

Refer to Drawing #6.

Special Tool Required: Heat gun (Monokote type) or a source of heat such as boiling water.

A. Examine view on the drawing to determine orientation of the struts #0 1 5 1 and skids #0 1 5 3 . Note that the

struts sweep forward.

NOTE: Each end of the strut, where the skid inserts in a raised flat circular area on top. This is used to

retain the skids by securing wittr the Phillips screws provided. Using a #42 or .093 " Drill bit, drill through

the center ofeach ofthe four raised areas onthe #0151 stuts.

B. Install the stuts on the bottom of the main fiames with two landing gear braces #106-66 between the

landing gem and lower aluminum frames #0827-6 and#0827-7. Use the four M3 x 20 bolts #0073 and

M3 Locknuts #0019. Tighten securely.

C. Slide on skid #0153 through one side of the two shuts until 62mm projects rearward from the back stut.
Vertically align the front tip of the skid and secure in place using masking tape. Secure in place with

slow Cyano glue using two M2.9 x 9.5 Phillip screws #0032. Repeat this process on the remaining skid.

D. Using Slow Clano or Epory glue, secure the round skid caps #0153-l into each end of the skids.
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so the following will outline each servo installation.

Mount §ervo's as Follows:

1.Rolt (Aileron) §ero: Note that the aileron (roll) servo is mounted on pivots to allow it to rook fore and aft under

control ofüre oollective pitch servo ahead ofit §olectüe servo to be used for Roll contol and install all four rubber

grommets. Select a #0351 Roll Servo Pivot from the parts bag and, holding it in place under one end, use a small

drill to mark it for proper hole drilling to accept two of the servo mounting screws from your radio hardware.

(NOTE: Reoognize that screwing this servo to the Pivot is just like screwing the servo down to a wood or plastio

servo Eay in that a small enough drill must be selected to allow your particular screws to thread into the plastic.)

Drill the holes and screw the Pivot to the servo. In identical fashion, mount the remaining #0351 Pivot to ttre otho
end ofthe servo. Press two #0357 plastic pivot bushings into the holes in the two #0353 Roll Servo Pivots. Hold

the servo in approximate position centered in its clearance hole in the tay and press the bushings of the Pivot

Supports into the servo Pivot ends (lightly grease). NOTE: The servo should pivot freely. Slightly enlarge pivot

bushing holes ifneeded.

Rotate eaoh #0353 servo pivot into their respective position on the underside of the upper fray #0575-4. Hold the

entire sewo assembly and the upper tay together. Allow no side play in the servo and center the output spline with

thetue center ofthe tay(the rear hole ofthe screw to the vertical support #0575-6 is true center). Light§ Clano
glue the pivot supports #0353. Re-check the servo alignmen! good retention end-wise and freedom to pivot. Glue

securely. From the top side of the upper tay drill two small holes thlough the slots provided into the sirvo pivots

#0353. Secure using four #0027 (M2.2x9.5) self-tapping screws and four M2 washers #0001.

2. Rudder §ervo: Selecttwo plastic spacer bocks #0575-3. Using the original servo hardware, mount the blocks

to the servo allowing at least 1.0mm of servo case clearance. Set the assembly into position in the üay. The f,
position ofthe servo is to the rear of the tray. Align the center hole on eaoh blook #0575-4 install a #0027

M2.2x9.5 Phillips Screw into each center hole. Center the servo within the opening and tighten all four servo

screws previously installed. Apply a thin coat of Cyano around each block #0 57 5-3 .

3. Collective Servo: Same procedure as the rudder servo installation.

4. Throttle Servo: Seleot tlre vertical tay support #0575-6. Mount the throttle servo with the splined output shaft

towards the rear. Secure sewo using four #0035 (lvl2.2xl6) Phillips tapping screws, four #0001 (M2) washers,

and two #0575-l doublers. Cyano doublers from the back side.

C. Overall Assembly: Refer to Vlew for overall positioning of all plastic parts. lt is best if a thin line of
Cyano is put on the mating surfaces prior to installation of the scrows. Using tvto #0027 (1v12.2x9.5)

Phillips self-tapping soews, fasten the vertical tray #0575-6 to the underside of the upper tay #0575-4.

Secure the secondary vertical brace #0575-7 (uH' shaped) to the front side ofthe vertical tay #0575-6
using one #0027 1v12.2x9.5) screw. Mount the vertical brace with the screw eyelets pointing rearward

(towards the helicopter's tail). Position the main lower plate #0575-5 and secure using two #0029
(N42.2x13) Phillips tapping screws through the fiont two holes in the uppor servo plate #05754. Use two
#0027 (l{2.2x9.5) in the center two holes on the bottom side.

Step 3. Mount Plastlc Tray to Main Frames rnd add Front Brace.

Parts Required: Bag #

#0560-8 Flat Washers M2.5

#0061 M3x8 Socket Head Cap Screws

#0009 Flat Washers M3 small

#0003 Flat Washers M3 large

#0019 3mm Hex Locknuts

#0065 M3x12 Socket Head Cap §crews

WMO

2

4

2

4

8

4

7D

7D

7D

7D

7D

7D
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1 #0003 M3 Washer - Large

2 #0636 Flanged Ball Bearings

I #0862-l MachinedPush-Pull Stand.Off

| #0862-2 Push-Pull Bell Crank

I #0862.4 Brass §leeve

Referto Drarttng#7.

A, Install one #0862-1 machined push-pull stand-off into the upper tray mounting stud using one #0003 M3

Washer - Large and one #0077 M3x30 socket bolt. Tighten securely using Loctite.

B. Press one #0636 flanged ball bearing into ttre center bearing cavity of the #0862-2 push-pull Bell Crank,

from the opposite side of the Bell Crank insert one #0862-4 brass sleeve followed by another #0636 ball

bearing. Study tlre drawings - to determine the correct orientation of the thnee #01071#0109 threaded balls

and the push-pull Bol[ Crank, using slow C[ano glue install the threaded balls into position. Tighten

securely. Press the assembled Bell Crank onto the special stud #0862-1, secure in place with one #0061

M3x8 socket bolt and one #0009 washer, and Loctite.

IN§TALLING FTIEL TANK SYSTEM

Step 1. Assembling Fuel Tank System.

Parts Required:

I #0395 FuelTank

I #0397 Fuel Line

I #0401 Fuel Clunk

2 #0011 Fuel Fitting Washers

2 #0013 FuelFittingNuts Smm

I #0403 FuelPick-up

1 #0405 Fuel Vent

Relerto Druwing#8.

A. As per the drawing mark where the fuel fittings are to be installed.

B. Usea#l3ora.lS5drillbittodrilltheholesforthefuelfittings. Ifthedrillbitdoesn'tmal«eacleanhole,
use a sharp X-acto knife to clean up the holes.

C. Install the firel pressure fiuing #0405 from inside the tank followed by a fuel fitting washer #001I then a

hex nut #0013. Tighten the nut securely to prevent leakage.

D. Installthe ftel line fitting #0403 in the tank from the inside. The threaded portion ofthe fitting should be

on the outside on the tank. Place a washer and a hex nut on the fitting and tighten securely.

E. Cut a piece of fuel line (#0397) 86mm long. Push the firel line up onto the firel line clunk #0401 then

using a long pair of hemostats slide the firel line onto the fuel line fitting. Next hold the tank and rotate it
and watch what the clunk does. It should rotate or flop freely about the tank and not be allowed to go all
the way into a corner. This may cause it to suck up against a side while the engine is running and cause

firel starvation and possible frilure.

F. Use double sided servo tape to secure the fuel tank to the top side of the tank support tray #0189. Center

the tank in between the lower canopy stand-offs #0245.

G. At this time tighten all remaining bolts not tighten on the servo tay assembly from section VII, step 3-D.

7F

7F

7F

7F

7F

Bag#

I
8

I
8

I
8

I
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G. To balance tlre ontire Ail rotor assembly the #0429 tail rotor output shaft found in section 9C may be used

as a balance bar. Lightly grease üe output shaft and slide the #0449 rubber dampener found in section 9D

half way over the shaft. Clean the exposed shaft of grease. Slide the assembled tail rotor hub onto the

rubber dampener.

NOTE: To accurately balance the tail rotor, the Tail Rotor blades must extend staight out from the hub

and parallel to each other.

§et this entire unit in between two '§ass" glasses on a fld surface. If there is an imbalance the heavy blade

will hang lower. Add weight in the form of a narrow sfiip of colored tape or proferable use a small 3mm

washer onthe blade pivot bolt of the lighter blade, to balance. (Ifthe washer is used tim the washer with

a pair of cutters to achieve the proper weight needed.) The tail should remain in an}, oosition if balance is

conect. Proper blade balanoe is essential. Remove the output shaft #0429 and rubber dampener #0449.

Step 2. Assemble Pltch §lider and Bell Crank.

Parts Required:

2 #0041 M2x8 Slotted Cheese Head Machine Screws

I #0101 M2x5 Tlread §teel Ball(Short Thread)

2 #0133 Long Ball Links .. Long

I #0435 Brass Tail Rotor Contol Slider

I #0437 Plastic Control Slider Ring

2 #0768 M6xl0BallBearings
I #044I Plastic Pitch Plate - Tail Rotor

I #0443 Snap on Retainer Pitoh Plate

Refer to Druwlng #9.

A. Begin by threading the M2x5 short threaded ball #0 1 0 1 into the side hole of the control ring #043 7 . Use

Cyano and thread the ball squarely in plaoe.

B. Place the two #0768 ball bearings (M6x10) on a clean paper with the balls visible. Lightly grease each.

C. Slide one bearing on the #0435 brass control slider. Lightly slide the control ring over the slider, followed

by the other bearing, and finally the #0441pitch plate small end first. Press together until the bearings

squarely and completely enter the recesses in the oontrol ring. Do not force.

D. Examine the #0443 pitch plate retainer, noting its four inside spring fingers and cupped shape. It will be

pressed on the end of the brass slider to retain this subassembly, but this must be done with great care to

ensure that the control ring is neither to tight nor to loose. The conhol ring bearings are precise and

delicate but necessary for a tight play free tail rotor control.

Cut a hole just large enough to go over the end of the brass slider in a small piece of very thin plastic such

as the flap from a plastic sandwich bag (Saran Wrap, etQ and place it over the slider against the pitch plate

face. Restüe slider vertical against a wood or cardboard surface, pitch plate up, and press the retainer in
place, oupped face [JP. A piece of scrap wood with an appropriate drilled hole in it will be very helpfirl
for this operation. Continue pressing the retainer in place until it seats against the thin plastio shim.

Carefullytear and pullthe plastic out. This should provide a subassembly in which the conüol ring is fieo
to rotate smoothly but with negligible end play. Apply slow Cyano to retainer clip where it touches the

pitch control plate.

E. Screw f0133 baü links to tlrc pitch plate using M2xB machine screws #0041. Just s6at the screws, so that
the links can rotate with firm pressure.

Step 3. Assemble the Gearbox.

NOTE: At the builders discretion the bearings and shaft in this section may be glued together using Loctite (red,
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remove any break-in dobris).

A. At ttris time clean the input shaft #0800-7 (metal part) and the output shaft #0429,the inner race on the

four ball bearings #0766 and the two bevel gears.

B. At builders discretion apply a small amount of blue Loctite to input shaft #0800-7 next to tho Delrin

coupler. Slide one ofthe bearings #0766 all the way up against the Delrin. Lay the lower half of the T/R

gear box #042L-L on the table and hold the input shaft over the T/R gear box half and apply a small

amount of Loctite where the second bearing goes and slide the bearing into position. Apply blue Loctite

to the two M3x3 set screws #005 1 and start each in to the bevel gear #0427 . Place the gear on the shaft

and run one of the set screws down and make sure that it is on the flat. Push this assembly down into ttre

lower T/R gearbox halfand adjust the gear so that no end play exist but without binding the two bearings.

Tighten the two set screws thoroughly and set aside this assembly to cure for a few minutes.

C. §nap the E-clip #0431 into the grcovo on the T/R output shaft #0429. Apply a small amount of Loctito

to the small portion ofthe shaft beside the E-clip. Slido one ofthe two remaining bearings #0766 onto the

shaft and up against the E-olip.

D. Apply blue Loclite to the two remaining M3x3 set screws and start them onto the bevel gear #0427. Slide

this gear onto the shaft teeth first and run one of the set screws down into the flat spot on the shaft. Slide

the plastic spacer #0433 on next followed by the remaining ball bearing #0766. Apply Loctite where the

bearing will sit. Lay the other T/R gear box half #042L-B on the table and place the output shaft into its

perspective position. Once again adjust the gear and tighten so that there is no end play and no binding in

the bearings. Caution: This is a small gear, do not over tighten.

E. Select the upper gear box housing #0421-8, noting that there is amolded ring in the center of the outside.

This is a grease application hole. There may be some plastic flashing at the base ofttre hole, clean with an

x-acto knife or appropriate drill.Insert one M4x4 set screw #0057 until flush with the inner surface of the

gear-box housing.

F. Apply aliberal amomtofgrease to both gears. With the two shafts in there respective positions bring the

two T/R gearbox halves together and install the four M2.2x6.5 Phillips screws #0025. s[ Be sure to
install the screws from the correct side. Check for binding, if any - Recheck bearing and gear spacing.

G. Slide the T/R pitch slider onto the shaft. (Pre-Assembled in step 2)

H. Press two #0750 bafl bearings into the holes in the tail rotor Bell Crank #0445, using the special Bell Crank

bolt #0095 to keep the bearings aligned and in place.

I. Engage the contol ring ball in the clip end of the Bell Crank assembly #0445 and squarely thnead the

special bolt #0095 into the gear housing #0421 from the bottom. Tighten the bolt until there is no play or
bearing drag.

J. Stack onüo an M2xl0 machine screw #0043 one M2 steel ball #0361 , followed by one M2 washer #0001 .

Tkeadthis assembly into the bottom side of the tail rotor Bell Crank #0445 in the center hole. Secure in
place with one #0015 M2 nut. Use Loctite.

Step 4. Install Assembled Tail Rotor Hub.

Parts Required:

3 #0447-1 Locking Clips (Circlips)

L #0447-2 Groove Pivot Pin

1 #0449 Rubber Dampener
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B.

c.

D.

E.

F.

rrLqTE:

A.

G.

The notched end of the tail boom is the rear (Tail Transmission) side.

Slide the two #0800-5 rubber O-rings into the grooves on the outside ofthe molded inner tail boom guide

#0867-13 which is pre-assembled on the center ofthe torque tube #0867-9. Apply a light oil to the O-rings

and slide the torque tube into ttre tail boom, center into position.

Slide ürc #0870-1 horizontal fin clamp onto the Tail boom 8.5' from the rear. Loosely mount the five Tail

Rotor control rod guides #0477 by wrapping them around the boom and securing each with an M2x10

machine screw #0043 and a lv{2 hex nut #0015. Mount one between the horizontal fin clamp #0870-l and

the 'rear' end of the Tail boom and mount the other four in tont ofthe horizontal fin clamp.(The screws

are long enough to allow the control rod to be snapped in from the sides when needed). Measuring from

the notched end of the Tail boom, the Iirst contol rod guide should be 100mm from the end. The next

guide should be 130 millimeters from the first one. The next 3 guides should be 145 millimeters apart.

Slide the Tailbox clamp #0683 onto &e boom and install the M3x10 bolt #0063 and M3 Lock nuts #0019

which squeezes üe clamp togettrer. Do not firlly tigbten. §(!TE:, Notice that the boom is notched and that

fie tail box has a key on one side which when inserted into the boom notch will prevent any rotation of the

tailbox.

Lightly grease üre Delrin white end ofthe T/R out put shaft and slide it into the Tail boom from the fin end

until the tail rotor drive housing enters the boom and engages the tube drive end. Press the housing halves

together and orient so that the ridge ofthe housing enters the notch. Push it on until transmission butts up

against the tail boom.

Slide the clamp #0683 up against the tailbox and align the three holes. Screw the tailbox to the clamp

using the three M2.9x9.5 Phillips screws #0032 and slow Cyano. Ensure that the tailbox is fully seated

then tighten the M3xt0 bolt in the clamp.

There is a small hole pre-drilled in the top of the clamp #0683. Using a #55 or a (.052) drill bit, drill
through the boom and üre top half of the tailbox. The bit will stop when it hits the input shaft. Install one

tv12.2x6.5 Phillips screws #0025 into this hole. This screw will act as a safety to ensure that the tailbox

cannot be ejected.

Slide the Tail boom into üre mechanics holding the tailbox with your right hand and holding the Main shaft

with your left. Spin the main shaft back and forth until the tail drive engages, then push the boom in as far

asitwillgo. MarktheboomnexttotheTailboomsupporthalves#0l35withapieceofapeorputasmall
scaüch on it with an X-acto knife. Slide the boom back about 1.Omm. Stand behind the model, sight the

tailbox to the Main shaft. Make sure that the T/R shaft is perpendicular to main shaft. Tighten the four

M3x30 bolts #0077 in the Tail boom support halves, ttren recheok alignment. OPTION: Due to the size

of some workshops and the aggravation of spinning a model around on the table wondering whatyou are

going to knock over next with the Tail boom, you may want üo wait until you've finished setting up the main

mechanics before installing the Tail boom.

Ifyou are electing not to paint the fins you may install the horizontal fin #0481 and the vertical fin #0486
at this time. Install the two remaining I0l,{2.2x9.5 Phillips screws #0027 in the two holes in the top of the

horizontal fin #0481 and into the fin mount #0870-1. A small amount of Goop or silicone glue under the

horizontal fin #0481 will help extend the life oftlre fin. Use two M2.9x9.5 Phillips screws #0032 to mount
the vertical fin into the tail rotor transmission mount #0683.

Examine the central rod coupler #0385, noting that it will accept the control rods beyond their threaded
portion. The intent is to better support the rods against bending. Use the coupler to join the tail rotor
control rod #0375, and the tail rotor control rod extension #0556-3. @rotect the rods with tape or oloth
when olamping them to allow the coupler to be screwed on.) Be sure both rods enter the coupler

approximately 6mm in depth. Start a long plastic ball link #0133 on each end of the push rod. Exact

H.
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Step l. Install the Switch for the Receiver, Gyro , Radio Receiver, Battery and the Antenna

Parts Required:

1 GyroUnit
3 #0390 Electical Wire Retainers - Large

1 #0043 M2xl0 Slotted Machine Screw
I #0361 M2 SteelBall
2 #0015 M2 HexNut

Bag #

11A

Refer to Drwing #1 I and #7.

A. Provisions have been made in plastic tray switch plate #0575-8 for the receiver switch and the gain box
for the gyro. If you elect to use these positions. Mount the two devices at this time.

B. Mounttlre ryro motor assembly onto the gyro plate #0586-25 using two layers of double-side servo tape

to help isolate it from vibration. (Order #3869)

C. Plug all your servo leads into ttre receiver. Do not allow any wires to rub any moving part. Three wire lead

retainer #0390 are provided for holding the gyro wires next to M3 bolt heads. Route all wires as neatly as

possible.

D. Mount the gno amplifier on the bottom side of the plastic servo tray just ahead of the servo tray stiffeners
#0578-1. Use double sided servo tape to secure in place.

E. Wrap the receiver and battery in foam and mount on the front of the plastic servo hay. the battery mounts
best on the underside. Secure with either Velcro or tie wraps loosely pulled.

F. If a whip antenna will be used, tests have proven that the best place to mount the antenna base is on the
radio plastic tray #0575 sticking straight forward.

G. If you are electing to use a fill length antenna, route it out of the canopy then down to the landing gear strut
next to the skid and then back up to the Tail boom. Again ensure that the wire doesn't rub any corners and

is tee from moving parts.

SPECIAL NOTE: If using a computer radio, clear all ATV's to 100%. Clear normal throttle and normal
pitch curves so that they are symmetical and throwing to there limits. Clear sub trims, trim memory, stunt
trims, or anything that would change servo centering. Cheok direction of the servos.

In the following steps, be sure to use Loctite on all steel threaded balls nuts and screws.
All measurements given for PUSH RODS are from the inside of the ball links at the connection point with
the push-rods. Unless otherwise specified.

Step 2. Install Rudder Push Rod.

Parts Required: Bag #

114
11A
114

Refer to Druwing#ll.

A. NOTE: If usins a headins lock svro follow tEe instructions with vour syro unit garefullv. Activate
electonic tail rotor compensation (ATV) for URIGHTU (Clockwise) rotor rotation. Check direction of tail
rotor compensation and gyro. Put collective stick at the mid-position. Position a servo wheel on the tail
rotor servo wheel on the tail rotor servo that it is square to the servo. As per the drawing, install one
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2 #0361 M2 SteelBalls

9 #0015 HexNuts 2mm

I #0101 Threaded §teel Ball M2x5

2 #0045 M2x14 TtreadedMachine Screws

3 #0135 Ball Links-Short

3 #0313 ConfiolRodsM2xl0
2 #0105 ThreadedBalls M3x4.5

4 #0040 M2x6 Slotted screws

I #0862-3 Servo Wheel Adaptor

1lC
1lC
tlc
11C

lrc
11C

11C

11C

11C

Refer to Drmting #I I and #7.

A. Study the drawing showing the special control arm assembly on the aileron pivoting servo. §Qf$ that

the three confrol rods running to it have their ball links trapped by the arm assembly and therefore, must

be fabricated fust.

B. Thread one #0135 ball link onto each end ofthe collective push rod #0313 until the two ball links meet.

C. Select the two thead PUSH RODS M2x90 (curved) #0371 and ttuead one #0133 ball link(long) onto each

end of both confol rods. Thread the links on the curved ends of the rods until the base of the ball link

#0133 is l lmm from the center of the bend in the rod #0371. Thread the remaining ball link on until a

distance of 72mm is achieved between the base ofthe links.

D. Snap one M2 steel ball #0361 (drilled version) in the ball links on the bent ends ofthe two aileron rods

#0371,

E. Insert one M2x5 threaded ball #0101 in the center hole of the roll servo link retainer bar #0359 from the

bottom and secure it with one hex nut M2 #0015. Use Loctite.

F. Select a double ended servo arm from the radio system hardware, long enough to match the 24mm hole

separation on the retainer bar. Ifnecessary, obtain an un-drilled arrn or wheel and drill and shape it to suit.

Center the aileron servo electronically and mount it exactly parallel with the servo lengthwise.

G. Insert an M2xl4 screw #0045 in each end hole of the retainer bar, slide eaoh aileron confiol rod ball end

on each screw and secure with an M2 hex nut. Snap the collective rod ball link on the center ball and

mount the assembly of the three rod to the servo arm. Secure with two M2 hex nuts from underneath the

arm. Tighten securely using a small wrench or long-nosed pliers. Use Loctite. Check the configuration

against the drawing. (collective rod forward).

H. Snap the remaining ball link on the collective rod onto the lower control ball on the colleotive push-pull

alm#0862-2.

Mount the #0862-3 servo wheel adaptor on to a round standard servo wheel provided with your radio

equipment using four #0040 lvl2x6 slotted screws and four #0015 M2 hex nuts. Again refer to drawing #1 I
for wheel and hole selections. Use Loctite. You will notice two embossed rings on the servo wheel

adaptor, the outer ring fits a JR servo wheel and the inner ring fits a F utaba servo wheel. Install two #0 105

threaded balls into the outside ofthe #0862-3 servo wheel adaptor, use Slow Cyano.

Mechanically aligtt the aileron servo until it is sitting vertical. Next electonically center the collective servo

using your tansmitter stick positioned in the center. Position the assembled servo wheel from "Step I",
onto the servo spline as per ihe drawing. Line up the two #0040 screws parallel with the center of the push-

pull pivot. Secure using your servo wheel screw.

Assemble two #0313 control rod M2xl0 using one #0135 ball links (short) and three #0133 ball link

I.

J.

K.
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other until dre washout block slides up and down the pins with a minimum of drag. The use of a hoat gun

may also aid in fieeing up the moving plastic components.

C. Starr a long ball link #0133 on each of the two Flybar contol rods #0337 and adjust to 9mm. Snap both

contol rods to the Flybar control arms and washout arms.

D. Shrt a long ball link on each end of the Hiller contol rods #0335 and adjust to a length of 58mm. These

rods go from the bell mixers onthe blade holders to the Swashplate. Snap both into position.

E. Start a short ball link #0135 on each end ofrod #0313 and adjust to a length of lmm between the ball links.

These rods go from the bell mixer to the delta plate on the rotor head.

XII. CANOPY PREPARATION

§tep 1. Assemble Canopy and Palnt

Parts Required: Bag #

Box
11F

Box

ltF

#0497 Canopy (2 PCs)

#0499 Canopy Latch

#3777 TimDecal Sheet

#0498 Rubber Band

#0502 Special Canopy Bonding Adhesive (opttonal)

§

Refer to Drawing#L2.

A. Examine the two Canopy halves. Note that they have been die cut to minimize outting and trimming

operations before bondingtogether. It is still necessary to cut out the back, top and bottom portions along

the molded-in guide lines. Use scissors and/or a Dremel tool or a hot knife (a small soldering iron fitted

with a collet to hold an "x-acto" blade). The bottom section must be cut out to allow for easy installation

and removal ofthe canopy.

B. Clean the bonding surfaces ofthe Canopy parß carefu§ and moderately sand using 80-100 grit sandpaper.

Apply glue (#0502) to one side only. Align the surfaces to be bonded and secure in place using masking

tape or paper clamps. Re-check parts alignment.

C. Cut small reinforcement stips and bond one at the end ofthe glue bead on the bottom of the canopy and

ttre otherjust inside ttre upper end of the seam leaving room for the canopy latch. Refer to the drawing for
placement. Allow 3-4 hours partial cure time, 24 hours full cure time.

D. Trim the canopy edge to 3mm (1/8") all arourrd and sand all plastic edges smooth. (Protect the canopy

surfaces with masking tape.)

E. Using glue #0502, mount the #0499 Canopy Latch in place.

F. Carefully wash the canopy with detergent. Mask the window are4 sand the area to be painted with a

scotch brite pad or 320 grit sand paper. Paint as desired.

G. The decorative Trim Decal Sheet can be used to finish the Canopy as desired.

H. The rubber band provided is used on the underside ofthe canopy to secure it to the model.

xII. BUILDING THE ROTORBLADE§.
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Step 2. Adding Lead Strips.

Parts Required:

2 3674-8 3/16'x362mmRoundlead

3 3712 BalsaBlade Caps

Refer to Drarting # 13,

A. Sand each rotor blade with 220 or 320 grit sandpaper until very smooth. (Use of a sanding block and

proper attention to thin fiailing edges will ensure retention of the corect airfoil. Be certain the fiailing
edge remains straight during this operation.

B. Cut the lead stips #3674-8 into four lengths, the same length as ttre long slots along the leading edge of
the blades. Cut two shorter pieces of lead for the two shorter slots. Be sure that all like lead strips

remain equal in length.

NOTE: Using a sanding block, sand each lead stip on a flat surface by rolling under sanding block. If
an exaot gram weight is desired, the use of a gram scale will be necessary.

C. Place all the lead strips in their respective slots and weighthe blades on a gram scale or our blade

balanoing system #0514. The total weight should be the same. Ifnot, trim the lead in one of the slots

until equal weight is achieved.

NOTE: If a gram scale is not available the following guide may be used:

Bag#

tzB
tzB

+_44_ grams

+_12_ grams

+-15_ grams

=_ grams(

Net blade weight

(weight is written or root of blade)

Approximate weight of lead and wood strips installed

Approx. tslade covering installed

Approximate weight of blade mounts installed

Total Flying Weight

D. If less weight is desired, trim one of the lead pieces in each blade until desired weight is achieved.

E. Ifmore weight is desired, you may also add bronze powder #3709 to the blades.

F. Starting at the outer end ofthe slot, apply a coat of thin Cyano around the lead in the slots. Allow to sit
for about 30 seconds, then apply Cyano accelerator. Repeat this process until near the top. A small
gap must be left as to allow room for the balsa su:ip #3712.

Step 3. Inltial Balance.

Refer to Draving # 13.

A. As an initial step in balancing, we will now establish the center of balance point. Using a BIC type pen,
dowel, or tube of any type, position thö blade lengthwise in front of you on a level surface. Using thi
pen as a fulcrum at 45 degrees to the leading edge, determine the balancing poinl mark the blade
accordingly, and repeat at 90 degrees to the previous line. (Hint Gently rotate the pen right or left
until the balance is established, and mark well for future reference, even after sanding). Both blades
should balance within 1-2 millimeters of each other. Since they were factory matched and all material
added accurately measured, you should have no difficulty. However, if there is an imbalance, the
blades may be matched by two possible methods. First, determine which blade you wish to shift and in
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A. EquipmentRequired: NOTE: The performance potential ofmodernR/C helicopters is so geatthat

the use of specialized equipment for proper assembly and set-up is firlly justified by the results

, achieved. This is particularly true of balancing prooedures for all rotating parts. Nothing so clearly

distinguishes one helicopter fiom the rest as perfect blade tacking and fieedom from vibration. This

manual describes only the procedure usable without special equipmont whioh inoludes balancing the fly

bar on its own bearing in the pivot block, and then suspending the head with main blades from the

Flybu across two staight edges, such as two rectangular blocks ofwood. This procedwe has been

proven very effective and produces a vibration freo head. The ultimate in head balance oan be achieved

by using a good statio balancer such as the balancer #0514 sold by Miniature Aircraft USA or its

equivalent. Its value lies in its ability to include main blade balanoe. If you have suoh a unit, use it
following the instructions with it.

B. As described in Section 1, Step 6-G. Recheck balance of rotor head paddles.

C. Remove the rotor head from the main shaft. Mount the main rotor blades to the head using the M4x35

socket head bolts #0082 and the M4 lock nuts #0021, temporarily installed in section I. Position the

blades sEaight out from the head and tighten the screws just enough to hold the blades in position.

D. Obtain two wood blocks at least 75mm (3 inches) high with parallel surfaces (2 short sections of good

quality 2x4 serve very well) and two single side razor blades. Then, suspend the head and blade

assembly between them supported on the fly bar. One main blade will invariably tilt downward.

§91§. As described, before rotation of main blade on rotor head may result in a better balance. Cut a

partial strip ofthe red tape provided (the degree of unbalance will give an indication of the width

necessary) and apply near the end ofthe light opposite blade. Just stick a oorner ofthe tape to the blade

until the exact amount is determined. When exact balance is achieved (when the blade tips are equal

distance from the bench top) apply the tape to the blade starting underneath, as with the regular

covering.

E. Re-install the entire balanced rotor head assembly onto the main rotor shaft.

Step 6. Adjustment of Static Tracking.

A. Screw the two M3x8 socket set screws #0563-2 at the base of the main rotor head block until they just

contact the Main shaft. Stand your üansmitter antenna (or something else to use as a measure) under the' 
tip of the one blade and rotate the head carefrrlly to make a oomparison ofthe tip height of each blade.

Adjust each set screw until moderate pressure exists on the main shaft and each blade tip is at the same

height.

First Flight Tip
. After hovering the model, land and let blades stop by themselves. Recheck tip height and readjust, if necessary.

IMPORTANT: Always be sure that the blade pivot bolts are ouite snug--offering signifioant resistance to the
lead/lag ofthe blades. AIso, after this procedure, it may be necessary to readjust the tacking slightly. Be necessary

to re-adjust the tracking slightly.

. FINALMECHAMCALANDELECTRONIC§ET.UP

Step 1. Setting up the Collective Servo and Collective Arm.

Reler to Drowings #11 & #11.

A. Move the oollective stick slowly all the way to the top and check that the collective arm is going as far as

possible without putting the elevator Bell Crank #0157 in a bind where it sticks through the mainframe
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using +6 degrces on the pitch gauge. Repeat process for the elevator set up. This is the recommended ma"ximum

amount of Swashplate travel that should be used.

Step 5. AdjustingRudder.

Refer to Drarting #11.

First check servo for proper directional tavel. Right tail stick command pulls the Push Rod forwmd. Reverse if
necessary. Turn on the ATS mixing function (for right hand rotation) on your tansmitter. The 0 point should be at

7z throttle stick position. Adjust the low and high point to approximately 25Yo each. This will provide a good

starting point for your fust flight. Check for proper compensation direction by increasing the throttle stick. This

should result in pulling forward like a right hand command. Re-Check thatar% tluottle stick the rudder servo arm

has remained in neutral.

With the throttle and rudder stick in their center position adjust the tail rotor contol rod until the outer hole in the

tail rotor Bell Crank #0445 is approximately 1-2mm rearward fiom the back edge of the tail rotor transmission

housing #0421. This should result in approximately 20mm distance between the tail rotor blades when folded

together. Check both left and right tail rotor commands at low and high throttle positions for no binds. Adjust

transmitter ATV's if necessary.

Step 6. Gyro.

A. Carefully read the gyro instructions provided. Set gyro sensitivity to approximately 40-50%. Turn gyro and radio

switches on and check for proper g5no/rudder direction operation. Helicopter nose pulled to the left should result in
a right tail rotor command. Reverse gyro if incorrect. When using a gyro, a battery pack with at least 1000matr

minimum is recommended. When switching gyro on and off, observe that rudder servo retains its same centering

position. Ifneeded, adjust gyro centeringper gyro instructions.

Step 7. Elevator and Aileron DuaI Rates and AIV's.

Depending on the characteristics of which you desire dual rates should be set for your flying style. A starting point

of about 70% on aileron and elevator work well. ATV's should be set for no binding.

FINAL ASSEMBLY AND BALANCE

Parts and Equipment Required:

1 Helicopter Muffler or Tuned Pipe with Mounting Hardware

Install the Muffler or Tuned Pipe per its instructions. Connect a section of fuel line from the Tank clunk fitting to
the carburetor, incorporating a firel filter (not supplied) is recommended. Add a (muffler to tank line), with filter, if
tank pressurization is desired.

Balance: Check the completed helicopter by suspending it from the Flybar (with the Flybar crosswise) just above a

level surfaoe. With an empty fuel tank, it should remain level or tilt forward no more than 6 or 7mm (1/4") as

measured over the length of a skid. Adjust battery pack position (or similar system element) to achieve this.

FINAL ASSEMBLY INSPECTION

Recheck entire machine for any loose nuts, bolts, or screws.

Re-check plans for proper installation.

Inspect radio installation. Check to see that there is no mistake in the operational direction of each servo with no
binds.

04270547.W
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slightly rich. The motor should fiansition smoothly from high rpm's to low rpm's during the flight ofthe helicopter.

Short duration vertical climbs to test the top end are the safest method to get the high speed needle valve setting

close.

Throttle and Pltch Curve: After the needle valves are adjusted the model can be timmed for hover. The throttle

curve should be adjusted so that the model is atnost to the hover head speed just above quarter stick. This helps

the model lift offsmoothly and also allows you to do slow vertical descents withoutthe engine dropping out. The

throttle curve above half stick should also be adjusted so that slow vertical ascents can be made without the engine

speeding up or slowing down. Simultaneously adjust the hover pitch and hover throttle for the head speed you want

to hover at, also ensure thatthe model is hovering at half stick. Next adjust the high and low side of the normal

pitch curve until the model has the collective response you want in a hoover.

NOTE: Try to maintain original hovering recommended pitch settings. Flight trim for fine tuning onoe engine settings have

been achieved. Fine tune low pitch settings for aerobatic maneuvers desired. Fine tune high pitch settings to match

performance level of engine used.

C. Tail Rotor Trimming: Adjust tail rotor trimming as needed by moving transmitter until a stabilized tail is achieved.

Re-center trimmer and adjust tail rotor control rod clevises until tail stabilizes with timmer in neutral.

D. Tail Rotor Compensation: With the model in a trimmed stationary hover adjust the top Tail Rotor compensation so

that the nose of the model stays straight. Starting at a height of fifteen to twenty feet, descend and watch for the

nose of model to change direction or drift to one side or the other. Adjust lower tail comps to correot this. NOTE:
The speed that you ascend and descend should be as slow as a FAI pilot might ascend and descend his Heli while
performing a top hat maneuver.

E. Swashplate Trimming: When the helicopter drifts to the left or the right, adjust aileron tansmitter timmer until
stabilized. Re-center trimmer and adjust lower Swashplate aileron rods until stabilized again. Repeat same process

for fore and aft (elevator) conhol.

Gyro:

If you are using a dual rate gyro adjust the high rate for hovering as high as it will go without oscillation ofthe tail
once you get the model flying in forward flight. Adjust the gyro on the low rate as high as it will go without the Tail
Rotor oscillating.

Main Rotor Blade Traoking: The tracking of the main rotor blades may be checked just prior to lift-off. Be sure to
maintain a safe distance from your machine. The adjustments can be made by changing the length of the Hiller
Rods, #0335, on each side ofthe head. A piece ofcolored tape must be applied to one blade during balancing in
order to determine which blade is high or low. Tracking procedure:

- Blade speed is low, lower the higher blade

- Blade speed is high, raise the higher blade

- Ifblades are out an inch or better, re-check original bench pitch settings

Top Pitch: Adjust the top end pitch on your idle up functions so that the model will fly at full throttle without losing

head speed. A model with to much top end pitch tends to be "pitchy" and unstable,

Wewßh you good luck and many happy houn offlyingl
Ifyou have anyfurther questians,feelfree to call us.

Complied and Edited By: Cyndi Gorskey and Tim Schoonard.

MINIATURE AIRCRAFT USA

G.

a

!

u270547.DOC

AWst 23, 2000

51

F.

H.



0@Z'6ZmEnY
co(ILW0LZiO

'äuDIC34

a

t

Z9

- o§nBc OlqBqoJil

'Ä1osoo1 ool reg dn sFIl las sJelapou 0I Jo lno 6 
.luaue oru

ol ropd ,,2 $?el l? peBap ppom' .ruq,!g ow ep8lq oql tu40 rd ptre '.req{1g eq} pus opBlq oql Bqploq fq tzqt
pFo,r sJrll'Äpouruoc - qunou oql qq{/l{ Enus Ä.lea erB sop?lq oql lpun r{oq lonld rprlq or{EIL - uopnlos

'uopBlllcso spqq peleJoöäBxe

- a§nBc elqBqoJd -

'spor e4oÄ ruqfld uoqs eql lou pu? spor.repg Euol eqt ol lceuuoc vbm,p Nnru 60Io# iluq Io4uo3 uorls oql
Jeploq eP?Iq eq1lo uo1l.tod ure qc11d eql scBJ *(eltrp ppoqs ,de1s,, s.n11 'Euuzeq euo Suprmorrns B6JB ,,psddEs,, e

Jexlu qc?g 'peeq JoloU eq1 uo.srsxltu eIflJo acuureeddu eW pu? Fnrnur uopcn4sq eql fpnls {FUoJBC - uounlos
'pBoq eql]o ep

- e§nBcelqsqord

'epre eceldeg - uogqos
äcolq pBoII eql qq[,l'lAt|

- e§n8SalqBqord -

'peculder aq pporls opru oql
der o1rou4 'olxg orllso apgs ,fi1sue lou u!,r.\ tq.rueq lsnql eql uerl { elqeqcgou q sHr 'Bq.reeq pnrql eqt

t Ätlqälts ,,llo1,, tro ,lleasu ol elxu oql Jo spue oql esnuc IIy't slrlJ .slloq oF? uelqEu-rc,ro lou oO - uognlos

- e§nBcelqBqoJd -

'uope1ueJJo peJJoc q elquess?eJ fgryare3 äcolq psäq eql lsereeu seoE
'g'1 reEq eql 'spron reqto uI loq 8u1.reeq äql När?ou oq epl§ EuFeeq pgol eql lew ern§ eq s,ft,rqy - uopqos

@- osnBcelq8qord -

'pnu?u red su spun ecqdea - uopnlos

- e§n8celqBqord -

'ssn o1 .ror.rd
rnoq I §?el }3 Äaolp pus lunourB 11urus &err esfl rloq uo uoql reql€r eloq eFs aplsq e1po1{ddy - uognlos

- esnBJ elqBqoJd -

sreldocHeH selros 09 '0§ IIoJ-X uo
suelqord Euplcu.l; ol uopnlos uoIIIruoJ

uroc'§Jeldocgeqc.r[ec-x'^lrata : e]ls qea\
e6zt-z6z0or) xvg

LgZt-Z6Z(mr) ANOUa

'Y'S'n
80828 VOIUOIJ'OONVTUO
cvoutrvJ,sus^Irs €ülg a

a

a



I

a

!

§olution - Replace blades and study the assembly procedures carefirlly prior to assembly.

Probable Cause -

Blade soanwise C.G. not matched.

Solution - It is most important that the spanwise C.G. be exactly matched prior to covering and that ttre blades have

the same total weight.

I Collective Set-Up for X-Cell Kits #1001§T, 1003CT, 1004SE, 1005, and 1008.

#1006 differs slightly but follows similar principles.

set-up may apply for normal to 3-D type conditions depending on pitch range utilized. Long or short Main shaft makes no

in the procedure. Exact rod dimensions are not the best way to achieve the correct set-up. Please follow the following steps

order.

) Determine the pitch range desired. For example for 3-D use +9 degrees to -9 degrees with throttle hold at +10 degxees (This

would applyto symmetrical blades only). [n each case select the ma:rimum desired pitch and adjust a pitch gauge to about 1/4

degree more than that amount.

Disconnect the following rods:

Washout to Flybar

Elevator yoke to Swashplate

Roll Bell Crank to Swashplate

Roll servo to roll Bell Cranks

Colleotive to roll servo

Putthe pre-set pitch gauge and Flybar lock on the blades and head. Manually raise the Swashplate (in a level attitude) fully up

until the washout hub will not allow more tavel. At this time adjust the #0335 Hiller rods until the correct top pitch is shown
(+l/4 degree of coarse).

) Manually raise the #0157 elevator yoke and swing arm #0155 until the yoke stops under the top collar under the upper bearing

block assembly. Adjust each#0227 fore and aft Push Rod until the above elevator yoke is firlly up at the same time that the

Swashplate is fully up. Match this adjustment to the (2) #0227 rods connecting the roll Bell Cranks to the Swashplate.

) Now, make a small reference mark on the side frame level with the swing arm pivot pin #0161 and/or the M3 lock nut you see

outside of it (1003, 1004 kits). Next lower the swing arm/Swashplate assembly fully down to the bottom of its havel or until
approximately5.0-l0.0mmexistbetweentheSwashplaüeandtheupperfiames. Makeasecondsmallreferencemarkinasmall
manner at the lower end of the swing arm tavel. Use as ruler to measure the center point of these two marks and add a third
mark.Thisthirdmarkwillconespondtothecenterofthetotalpitchrange, Forexample,hadyouchosen+gdegreeswith+10
degrees as top at throttle hold, your actual total mechanical pitch range chosen is to be +10 degrees to -9 degrees. This meant

that in this example, the true mechanical center is +lD degree. Therefore this is the pitch to be had at the center mark we just
made. Aotual pitch values will change based on your seleotion but the idea remains the same.

;) Adjust the two #0371 roll rods until the following condition is satisfied. The swing arm and elevator yoke are aligrred on the
center reference mark and the roll servo is exactly vertical (as viewed fiom the side) and the roll BellCranki are neutral.

Attlris time tlre collective to roll servo Push Rod can be adjusted so that the collective is at neutral (center of given havel range)
and the roll servo is vertical.

Now the exact position of the collective servo well upon the servo spline/arm the adjustment of a push/pull mechanism if one

is used is to determined. This is a bit difficult at first since you must take into consideration the following:
A) Where you'd like zero pitch to be on your tansmitter.
B) The amount ofcollective ATV to be used. Obviously you want ATV to be maximized through your selection of servo

wheel output and pitch curves. Most all modern radios offer easy adjustment in these areas.

C) Each component, servo wheel pustr/pull arm, Etc are all neutral at the same time. These are basic consideration in all
Heli set up.
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- Flybar paddle sizo and weight

- Rotor blade length and center of $avity
- Mechanical ratios suoh as bell mixers and Flybar control arms

These variables can make sigrificant changes in cyclio response without creating conditions that will cause failure. The only
consideration here is to keep rotor blade span and chord C.G.'s within acceptable limits.
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