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R/C HELICOPTER SAFETY

A radio-controlled model helicopier is a technically complex device that must be built and operated with care.
It is adso a Tascinating and challenging purt of the R/C Sport, the mastery ol which is very rewarding.

A modcl helicopter must be buill exactly in accordance with the building instructions. The kit manufacturer has
spent much time and cffort refining his product to make it reliable in operation and casy to build. The essentially
holt-together construction can proceed guile rapidly, giving the builder a strong sense of accomplishment thaf
cneourages too-rapid progress fram one construction phase to the next, so that the completed model can be more
quickly seen and enjoyed.

It is cssential (o recognize and guard against (his tendeney, Follow building instructions cxactly, Use only original
-parts - even single serews - and consider no allerations. Vibration and stress levels are high and all fasteners and
altachments must be sceure Tor safety in operation.

Note thal this is the lirst use of the word SAFETY in these comments. Previously the kit manufacturer’s efforts
to cnsure RELIABLE operation were mentioned. That is ALL that he can do. Sale operation is the responsibility
of the builder/Oyer and starts with carcful construction and confinues with selection and installation of reliable
radio cquipment, engine, and fuct system, and the proper use of starlers and other support equipment.

The need for safety is nowhere greater than at the flying ficld. A number of guidelines Tor sale {light have been
developed hy expericnced flyers and are set down here. [Uis urged that they be read, understood and lollowed.

GUIDELINES I'OR SAFE R/C HELICOPTER FLIGHT

I Fly only at approved flying ficlds and obey ficld regulaions,

2 Follow frequency contral procedures. Interference can be dangerous to all,

3. Know your radio, Cheek all transmitter functions helore cach flight.

4 e aware that rotating blades are very dangerous and can cavse serions injury,  Always hold the rotor
head while starting the engine and do not release until al the lake off point.

5. Never Iy near or above spoctators or other modelers.

0. If a beginner, get help trimming the model, and {light training later.

7. Dot “track" the main blades while holding the tail boom. This is a templation Lo binlders who cannot
hover yet and is very dangerous.

8. Follow all recommended maintenanee procedures Tor model, radio, and engine.

X-CELL
WARRANTY REGISTRATION
Please print or type, filling in the information listed below

and mail immedimc_l}ro 4 35

Modcel No: Scrial No: _ Price Paid:
Owners Nawe: Age:
Address:

City: State: Zip:

Furchased From:
Dealer’s Address:

Comments:
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WARNING

This helicopter is not a Loy, bul a complex (lying maching that must be assembled with care by a responsible
individual.

Fuilure to exert care in assembly, or rdio or accessory installation, may result in a model incapable of safe fight
or ground operation.  Rotating components are an ever-present danger and source of injury (o operators and

spectators,

Since the manufacturer and his agents have no control over the proper assembly and operation of his products,
no responsibility or liability can be assumed lor their use.

X-CELL LIMITED WARRANTY

The warrantly covers defeets in material or workmanship or missing components (o the original purchaser lot 3
days Irom the date of purchase, Miniature Aircraft, USA will replace or repair, at our digeretion, the defective
or missing component. Delective components must be relyrned Lo us prior to replaccment.

Any part, which has been improperly installed, abused, crash damaged or altered by unanthorized agencies is
not covered. Under no civcumstances will the_buyer be entitled to conseguentiat gr incidental damages. The
components used in_this kit are made from_speciai materials designed for special applications and design
strengths. We recommend that all replacement parts be original parts manufactured by Miniature Aircraft,
USA, only to_ensure preper and safe operation of your model. Any part used which were manufactured by any
firm_other than Miniature Aircraft, USA VOIDS all warranties of this product by Miniature Aircraft, USA,

PROCEDURES

Mail all warranty information within 15 days ol original purchase date. If service is required, send the component
in qguestion (if not missing) together with a photocopy of your bill of sale and an accurate description of the
problem and part. Ship components Tully insurcd and prepaid. Miniature Aircraft, USA is not responsible [or
any shipping damages. We will, at our discretion, notify you ol any costs involved, or ship it COD. You are
required to pay all postage, shipping and insurance charges.

MINIATURE AIRCRAFT, USA

3743 Silver Star Road

Orlando, F1. 32808 .
Phone (407) 292-4267
I'AX (407) 292-4296
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X-CELL GRAPHITE 60 SE SERIES HELICOPTER

INTRODUCTION

Congratulations! You have just purchased the highest guality Hclicopter kit avatlable and one which will haild
up in a short time into the finest Mying helicopter on the macket 1oday!

There -- the conventional introduction has been Laken care of!

I you just skimmed through it, that’s finc, 1t was there just (o gel you up to speed anyway. Be warned,
however, that is one ol very Tew paragraphs that you dare skim through in this Constroction Mangal!!

We wor'l st all of the features of the hiclicopier here cither. You probably read our brochure before buying
the kit and it lists over forty impressive features. Il you gave your copy to a [riend, there is another in the kil
Aller you refresh your memaory, give (his ane to another fricnd.

Briclly, this is a light weight, beauntifully performing chopper that ts ruggedly built of guality materials
embadying state-of-the-art design and engineering,  This Construction Manual will atempt (o do justice (o it
Read on....

SYSTEM REQUIREMENTS

In addition 1o the kit, vou will require:
1. A Helicopter Radio with 5 Servos

Typically, such a radio provides 5 or more channels o control Fore and Aft Pitch (Elevator); Roll
{Atteron}; Yaw (Rudder); Throttle; and Collective Pitch (changes piteh of both main blades together to vary lift).
Throttle and Collective Pitch servos are confrolled together by the normal throltle stick movement. This
arrangement not only provides adequate serva power for all functions, but also allows important chaninel mixing
functions (o he provided by the (ransmilier,

In any cvent, it is reconumended thad any system used incorporate powerlul, precise centering, ball boaring
servos in order o realize optimum performance from this very responsive helicopler.

2. An Ingine and Matching Mufflcr

Since the Graphite is offered in .60 (10cc) verston, a wide choice of engines are available. i light
weight allows good performance with viclually any modern two-stroke engine in good condition; this characteristic,
coupled with outstandingly "tight" and balanced control response, provides unegualled performance with the higher
POWCT Cngines.

A matching mulfler is required in a configuration that directs the exhaust down and away from the engine
when mounted in the helicopter position. Mintature Aircral(, USA provides a wide sclection of mufflers and tuned
pipes ideal Tor helicopter use, as well as oflering several engines especially selected (o provide iop performance.

3. A Rate Gyro

Prohably the one advance in model hiclicopter technology that contributes most Lo casy and enjoyable flight
is Lhe insertion of an "angolar rale sensitive” gyroscope in the yaw (rudder) servo lead from the receiver, Thig
device senses even mimne swings of the helicopter nose (yaw) left or right and makes immediatle corrective inpuls
fo the tail rotor servo 1o counteract these movenents. This action is nol Lo be confused with that of an "autopilot”
i that it does not keep the helicopter pointed inone direction. The amount of ity carrections depends on how
sharply the nese begins to swing - a small correetion for a small amount, or a larger correction for a larger
amaunt. T other words, the gyro response varies with the angular rate of change, which is why this particular type
of pyrois called o "rate” gyro as distinguished Trom a "position” gyro.

The important cllect is to make the helicopter much easier 1o control, and it is highly recommended that
aoyro be used in the X-CELLL. Minimure Aireraft, USA has offered rate gyros to modelers sinee their ineeption
and currently stocks unils ideal for 2l helicopter use,

It is cssential 1o have your Radio and Engine on hand before beginning kit construction becavse they will
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e needed lairly carly in the building sequence. The Mulfler and Gyro are not such immediate nceds exeept thal
the gyro control switch box is easicer to imstall carly.

CONSTRUCTION

The Graphite .00 SE has heen designed for casy and straight-lorward assembly but, like any precision
device, considerable care should be taken and waork should progress in a methodical and orderly fashion.

Please read these instructions thoroughly, prepare your work place, and get all required tools together
belore you begin,

THE KIT PACKAGE

The kit includes detailed drawings showing all parts - with sumbers - i proper relation to cach other in casy
{0 understand subassemilics. Also included is a detailed pictorial Tastener list, radio and servo installation, and
sct-up data such as cxact push rod lengths where possible. Metric hardware is used hecause its design and quality
arc superior for use in precise mechanisms,

By taking out just the major parts and the bag of small parts called for in any assembly step, conlusion
hetween similar parts and fasteners can be minkmized.

Also in the box will be a small hag of spare parts such as nuts and holts. A package containing Allen wrenches
and certain other special tools needed Tor construction is alse included.

TOOLS REQUIRED

In addition (o the toals listed helow, it is guite important (o have a good place to work. An actual workbench
is not nceded because no metalworking (filing, cle) is required and just the blades and fiberglass canopy require
material remaoval and sanding operation, Your work fable should, however, be protected from marring by the
varinus metal parts used. ‘

Screwdrivers - both slotted and cross-recess (Phillips Head) #00, #1
Long-Nosed Plicrs

Tweezers

Fland Drill with appropriate Dits

Dremel Power Tool or equivalent

Small Fine File

5.5mm Open End Wreanch (can be 7/327)

Tmm Gpen Eod Wrench (can be 9/32%)

Allen Wrenches (supplied in kit)

Appropriate Socket Wrench for your engine shalt nu

Vinyl Two-Sided Scrvo Tape 178" (#3869)

Glowplug Wrenceh (Part #4048)

Scissors

Slow Zap (#4917)

Thin Cyanoacrylate Glue (#4881)

Loctite {MA/USA) thread lock Tiguid (supplied in kit)

(NOTE: Usc anly the material supplied or its EXACT cquivalent)
Masking tape, Paint for finishing Cinopy, 80 and 220 Grit Sandpaper
iTeat Gun (Monokote (ype)

Grease, Teflon Filled (Order #4709 - 2 oz tube, or #4707 - | oz syringe)
Tri-Flow Tellon (] (Part #4801)

1B, Weld Epoxy (#4853)
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In addition, the Tollowing will make assembly casier and prove uscful later, in your model toolbox:

Ball Link Appheation Tool (part #0529)
S5.0mm Nut Driver (#4669)

S5.5mm Nut Driver (Socket on o Tandle) (#4670)
Tmvm Nut Driver (#4671)

Fan Drive Collet OS5, SX (#0262)

Fan Drive Collet 7mm Enya 60 (#0203)
Fly-Bar Alignment Kit (#0510)

Universal Swashplate Lock (#0512)

L.Smm Allen Wrench on a Handle (#4651)
2.0mm Allen Wrench on o Handle (#46353)
2.5mm Allen Wrench on a Handle (#4655)
3mm Allen Wrench on a Handic (#4657)
Ball Link Pliers (Parl #0545)

Pitch Gauge (Part #0520)

Tail Rotor Blade Balancer (Part #375(0)

These tools can he abtained [rom your local hobby shop, or ordered direetly from Miniature Aircraft, USA,

ASSEMBLY INSTRUCTIONS

The instructions to follow will build up subasscmblics and incorporate them in the helicopter in a logical
sequence. The subassemblics will be clearly recognizable on the maio drawing as will the parts and fasteners vsed.
Tiuke a few minutes (o carcfully study the entire drawings belore beginning assembly. Note that the drawings
inchade o series of "exploded” views which show the various subassemblics with the individual parts shown
unassembled but inorelative positions which make obvious the manoer in which the parts [t together to create the
subassembly.

Liach assembly step will begin with an exact lst of parts required including locations in the kit box where
appropriale. There is essentially no difference in assembly operations. 10 will be helpful to have a small dish, or
hox available in which to place the small parts, bolts and nuts Tor cach step for easy aceess. Any special tools
required will be called vul in fhe text.

NOTE: Beginning the assembly scquence with the Rotor Head rather the basic Main Frame Structure may
seem unusual bot allows the use of the engine start/clutch shalt as a very effective alignment tool Lo facilitate
Rotor Head assembly belore the shalt itsell is asscmbled.

ASSEMBLY SEQUENCE

i ROTOR HEAD ASSEMBLY
STEP 1. Install The Fly-Bar Suppoct Tube Assembly
2. Building and Installing the Bell Mixers
3. Assemble Main Blade Mounts and Axle
4, Add the Fly-Bar, and Control Arms
5. Assembly of Flybar Paddles
. BUILDING TOPF MAIN FRAME SECTHONS
STEP L Assemble Aileron (Roll) Belleranks to Main Frames
2. Assemble Elevator Servo Graphite Mount
3. Assemble Elevator Bellerank and Mount to Main Frames

4. Install Main Shalt Bearing Blocks and Swashplate Antirotation Brackel
Assemble Lower Main Shalt Bearing Block and Front Tail Drive Transmission

N
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Install Front Tailboom Support Halves and Rear Rudder Scrvo Mount
Asscmble and Install Start Shaft Bearing Block, and Install Front Frame Corner
Blocks

Assemble Elevator Push-Pull Bellerank

ASSEMBLY OF MAIN SHAFT COMPONENTS

R

Alignment and Tightening of Bearing Block Assemblies

Installing the Mainshalt, Autorotation Unit with Maingear

Asscmble the Stipper Autorotation Unit and Adjustment of the Main Shaft Unit
Asscmbling Swashplile

Assembling Wash-Oul Unit

BUILDING LOWER MAIN FRAME SECTION

o=

Assemble Lower Main Frame Scetion and Atlach Graphite Front Frame Plate
Assemy of the Top Main Frame Scction 16 the Lower Main Frame Scction
Maount Cryro Plate

Mount Upper Canopy Stand-Ofls

INSTALLING ENGINE AND FAN SHROUD ASSEMBLIES

bl ol s N

Mounting Flywhceel

Installation of Cluteh Assembly and Align Engine
Installing (he Engine and Fan Shroud Braces
Installing the Fan Shroud Assembly

RADIO TRAY ASSEMBLE AND SERVO INSTALLATION

.
2.
3,
4,
5.

Installation ol Radio Tray Frame Supports

Mount Scrva’s inlo Plastic Tray Components and Assemble Plastic Tray
Mount Servo Tray (o Mechanics

Mount Elevator Servo and the Gyro Motor Assembly

Assemble Collective Push-Pull Arm

INSTALLATION OF LANDING GEAR ASSEMBLY

Assemble Landing Gear and Install

INSTALLING FUEL TANK SYSTEM

I
2.

Assemble Fuel Tank System
Maounting the Fuel Tank

ASSEMBLE THE TAIL ROTOR TRANSMISSTON

Assemble Tailrotor Hub and Blade Holders
Assemide Piteh Slider and Bellerank
Assemible Gear Box and Tail Rotar Tlah

BUILDING THE TAILBOOM

Installing Tubwe Phive
Installing the Fail Rotor Pushrod Guides, Fin Mounts and Rudder Servo



Xl INSTALLATION OF REMAINING RADIO EQUIPMENT, ASSEMBLING AND
INSTALLING PUSHRODS

STEP 1. Install the Switch for the Receiver, Gyro, Radio Recciver, Battery and the Antenna
2 Install Rudder Serve and Pushrod
3 Ingtall Elevator Poshrod
4, Install Aileron and Collective Pushrods
5 Install Collective Push-Pull Pushrods
0. Install Lower Swashplate Control Rods
7. Install Throttle Pushrod
bl Insiall Rotor Tlead, Fly-Bar and Hiller Control Rods

X CANOPY PREPARATION

STEP 1. Mounting the Clear Lexan Window
2 Mounting Canapy
3 Instatlation of Thumly Sercw Mlastic Caps

XHL BUILDING TIE ROTOR BLADES

STEP L Assembling Blade Reinlorcements
2. Acding Lead Strips
3. Initial Balancing
4. Cover Blades
AR Fial Bulance of Blades and Rotorhicad

X1V, FINAL MECHANICAL AND ELECTRICAL SET-UP
STEP Sctting Up the Collective Servo

Final Swashplate and Fly-Bar Alignment
Adjusting Piteh Curves

Adjusting Swashplate Throw

Adjusting Rudder

. Ciyro

7. Elevator and Aileroa Dual Rates and ATVs

il adi e

XV, FINAL ASSEMBELY AND BALANCE

XV FINAL ASSEMBLY INSIPECTION

XVIL. NECESSARY FLIGHT ITEMS

XVHL STARTING AND STO'PING OF THE ENGINE

XIX.  FIRST IFLIGHT ADJUSTMENTS

Tl
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ROTOR HEAD ASSEMBLY

NOTE: At the builders discretion the bearings and shalt in (his scetion may be glued together nsing
loctite (red, green, or blue). 1 you choose to do this the disassemble process will beeome very
difficult and will require the application of heat to break down the glue,

Step 1. Install the Fly-Bar Support Tube Assembly

Parts Reguired: Bag#
I #0844-1  C.N.C. Head Block 1A
I #0840-25  Flybar Support Tubc tA
2 #ORA0-26 Pivol Bearing Adapters tA
2 #0840-33  M4x12 Bulton Head Allen Bolts 1A
2 #0113 M3x10.5 Double Threaded Balls 1A
2 #05%7-1 DBrass Spacers 1A
2 #0299 Mdx10 Ball Bearings 1A
2 #0067 M3x14 Sockel Head Bolts 1A

D,

Refer to Drawings # 1.

. Carelully press o cach end of the fybar support tube #0840-25 one of the M4x10 hall

hearings #0299 seading: cach completely.

. Press into cach ball Bearing #0283 (pre-assembled i the head Block) one of the pivot

bearing adopters #0840-26. 1nsert and center the flybar support tube #0840-25 into the
large hole in the center side of the head block. Apply Loctite Lo cach M4x12 button head
Allen bolts #0840-33, inserl cach into both pivol hearing adoplers #0840-26 and then in
the threaded hole in the center of (he flybar support tube, (NOTE: The flat side on cach
end of the supporl tube musl be oriented as per the drawing.)

. Slide one hrass spacer #05%7-1 onto cach M3x 1.5 double threaded hall. Apply Loctide o

the remaning exposed threads and screw each into the threaded holes on cach eod of the
flybar support tube #0840-25, Tighten sceurcly,

Tempaorarily thread two M3x14 socket head bolts #0067 into the lower stde of the head
block. Start cach into the opposite un-threaded sides, first, Do oot fully Gghten at this
time. Final tighteniag will be done later in section 11, step 8.

Step 2, Building and Installing the Bell Mixers

Parts Required: Bap#
4 #106-02 MIx7 Flanged Bearings 1B
2 #0562-1 Shim Washers 1B
2 #0840-21  Brass Sleeves 1B
2 #0848-6 Machined Pitch Arms B
2 #0R40-20 Machined Bell Mixers 13
4 #AOHOY M3xR Threaded Sieel Balls B
2 #0093 M3x 8 Philtips Scrows 1B
2 #o0l7 M3 1 Texnuts . 1B

Refer to Drawings I 1.



A. Clean the entire bell mixer #0840-20 in thinner to remove any oil. Clean the (LD, of the
M3x7 [langed bearing # 106-02. At the builders diseretion use red or green Loctite (o
install the hearings indo cach mixer. Press one bearing into one side of the bell mixer, then
insert the brass sleeve #0340-21 into the bell mixers bearing cavity, and press the sceond
bearing in the opposite side of the bell mixer. This will captivate the sleeve in between
bath bearings. Repeat this process with the other bell mixer. NOTE: Il more pressure is
required than thumb pressure 1o install the bearing, find a small socket that fits the flanged
portion of the bearing and gently press the bearing into place.

B, Install two M3x8 threaded steel halls #0109 into cach bell mixer with Loctite. View

drawing 1o ensure that they go in from the correet side. For most general purposes (the

outer threaded holes i the bell mixer will be used.

C. Insert through the bearings in cach bell mixer from the {lat side one M3x18 Phillips screw
#0093, Slide one shim washer #0562-1 onto the exposed threads, Using Loctite, thread
these bell mixer assemblies into cach piteh arm #0848-6. Tighten sccurely ensuring that
there is no hearing drag or knotchiness. Thread one M3 Hex not #0817 onto the exposed
threads on the inside piteh arm. Use Loctile and tighten sceurcly.

Step 3. Assemble Main Blade Mounts and Head Axle

Parts Required: Bag#
2 #0848-5 Machined Blade Mounts 1C
2 40021 M4 Locknuts . 1C
2 #0840-8 Main Blade Pivot Bolis M4 (12.9gr) 1C
4 #0319 Main Blde Mount Ball Bearing MY 1
2 #0840- 12 Thrust Bearings (3 picce) [
2 #0840-30 Iiber Blade Spacers 1
240329 MAEx13.25 Thin Spacers 1!
I #0848-1 Stainless Steel Axle e
2 08482 MY Retainer Rings ("C" vings) e
2 #084%-3 M8 Thick Spacers 1C
2 #0086 M5Sx12 Flanged Socket Head Bolts e
2 #0H48-4 Aluminum Retainer Sleeves 1C
2 #0840- 10 Small Thrust Bearing Spacers 1<
4 #0844-2 Rubber O-ring Dampencers 1C
4 #0061 M3x8 Socket Head Bolts 1C
2 #0060 M3x5 Socket Head Bolls 1
I #0848-9 Tool (Aluminum Tube) 1
I #0500 Large Flead Buiton I

SPTECIAL TOOL REOUIRED - “External ‘Type” retaining pliers for small externad type "C" rings,

Dy 98
Ve st e

A, Scleet ane head axle #0848-1 and one M retaining ring #0848-2.  Using the proper tool,
vpen the ring only cnough to allow it 1o slide over the axle and into position within one of
the prooves provided. "IMPORTANT" Be sure # s Tully scated within the grove all the
way around. Rotate it il necessary 1o confirm i’s position,

B. Tiximine the drawing (o see the correet orientation of the hearing and spacers. First, slide
one ball bearing #0319 oato the axle wup against the retaining ring #0848-2. Follow with
one aluminum retaining sleeve #O848-4. NOTE: The side of the retaining sleeve with the
counterhore relicl s to face the previvusly installed ball bearing #0319
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SPECIAL NOTE: Each thrust bearing assembly will contain one outer ring (hat has a
smaller [.D, hole than the other outside ring. Identify this [eature before proceeding,
Scleet one thrust bearing #0840-12. Test each outer race on the axie to determine which
has the larger 1.D. Inslall the larger LD, hearing race with the grooved side away from
the ret; linin!_, sleeve #U84S-4. Apply grease to the groove. Next, slide the ball/eage into
posilion, using more grease, Slide the runmnm!, small 1.D, bearing race into position with
the groove facing the ball/cage.

scleet one small thrust bearing spacer #0840-10 and slide it up (o the thrust bearing outer
race, followed by one hall bearing #0319, Sparingly apply Blue Loctile (o the threads of
onc M3x12 [langed socket head bolt #0086 and install it into the axle, tightening only
finger tight at this time,

Gaoing 1o the opposite side of the axle, shde one thin spacer #0329 up against the
previously installed "C ring on the opposite side of the assembled bearings. Follow with
one M8 thick spacer #0848-3, Be sure the sharp cdge Taces the #0329 washer and not
the dampening O-ring within the head block #0844-1.

Press inlo cach side of the main rolor head block two cach of the rubber O-ring
dampencrs #0844-2, Slide the partially assembled axle unit into the O-rings within the
hcad block and through the other side. Push it {ully against the O-rings. From the
opposite side, slide onc M8 thick spacer #0848-3 onto the axle (again making surc the
smooth side faces the O-ring). Follow this with onc thin spacer #0329, Slide cach up
against the O-rings. Securc in place, with onc M8 relaining ring #0848-2 ("C" ring), again
using the proper "C" ring plicrs, Expand it as little as possible and slide it onto the axle
fully into position within the groove provided. Sclect the special tool #0848-9 and slide it
over the axle up against the “C" ring. Tighten down using one M5x12 axle boll #0086
un(il the "C* is pushed into position within the groove in the axle. Usually a “snap” sound
will confirm proper (it Remove the #0086 holt and special tool, Double check by rotating

the "C" ring il necessary. 10 is most important that the "C* elip is correctly installed within

the groove.

Following the same order in step "B" through "D", install all necessary bearings and
componemts on the remaining side of the axle,

Using the appropriatc M3 allen wrenches, maderately-simaltancously tighten cach M5x12
Manged socket head bolt #0080,

Shide one machined blade mount #0848-5 into position on the bearing and align the holes
with those of the aluminum retainer sleeve #0848-4 on the axle. On the side of the blade
mount with only once hole install one M3x5 socket head bolt only finger tightened at this
time. As per the nlmwmg.,, position the prcvmuqiy assembled pitch arm into the grooved
milled side of the blade mount #0848-5 using two M3x8 sockel head bolts #0001 (NOTE:
The pitch arm is a firm press i) Start to thread one or both #0061 bolts a few turns
with a small amouni of Loctite. Using a plastic tool handle or a wooden block, tap the
pitch arm inlo place. Moderately tighten both #K61 bolts. Remove the previously
installed M3x5 sacket bolt #0060, Loctite, and moderately tighten. Repeat this process on
the vpposite blade mount. A small amount of ond play will exist in cach blade gap,
condirm by pulling hard on cach grip.

Temporarily install the two main blade bolis #0086, two M4 locknuts #0021, and two
fiber blade spacers # 0840-36.
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K. Apply a small portion of Slow Zap to the bottom stud of the head button #0039, Do nol
allow any zap Lo run down into the head block, Press the hiead button into the top side of

the head block #0844-1 and scat fully,
Step 4. Add The Flylar and Control Arms
Parils Required:
#0506-1 Flybar

#0572-7 Atuminum Stand-OfTs
#0840-7 M4 Flat Washers

bR N N R

#OULLS  Threaded Steel Balls
#0058 M4dxS Sockel Sel Screws
#0065 M3Ix12 Socket Head Bolts

Refer to Drawings # 1.

#0848-8 Machincd Fly-Bar Control Arms

Bag+#

oA
1D
1D
1D
1D
1>
LD

A. NOTE: The fiybar control arms have been designed for maximum clearance offering a
choice of two ratio’s. This choice should be based on your particular (lying style. The
outer hole is considercd the "Normal™ position. The inner hole will result in a slightly

quicker responsce time with less stability.

B, As per the drawing, asscmble cach flybar control arm #0848-8 using Loctite as lollows:
Altach cach stand-olf #0572-6 (The larger ¢nd) to the inside of the machined flybar arms
#0848-8 using one M3x12 socket head bolt #0065 on cach. Thread one threaded steel
ball #0115 into the smaller end of each aluminum stand-ofT #0572-6. Tighten sceurely,

C. Insert the flybar #0566-1 into the bearings in the flybar support (ube #0840-25. Follow
with onc M4 flat washer #0840-7 and one asscmbled flybar control arm on each end of
the flybar. Apply Loctite Lo two M4x5 sacket sel screws #0058 and start each into the
flybar arms #0848-8 until they just touch the flybar, Center the fybar in the rotor head.
As per the drawing, align the lybar control arms with each other and tighten (he set
serews securcly, NOTE: A pair of straight edges are useful to align the arms as shown.

Step 5. Assembly of Flybar Paddles

Parts Required: Bag#
4 #0051 M3x3 Set Screws 1E
2 #0561-6 Flybar Paddles Main Scction LE
2 #0501-7 Flybar Paddle End Caps 1=
2 #0561-8 Flybar Paddic Plastic Inscris 1E
2 #0501-9 Flybar Paddle Aleminum Safetly Locks 1E
2 #0561-10 Flybar Paddic Lead Weight Thick, 44mm (5.8 grams) IE
2 #0561-11 Flybar Paddle Lead Weight Thick, 65mm (8.6 grams) IE
2 #0561-12 Flybar Paddle Lead Weight Thin, 65mm (5.7 grams) IE

AL

Refer 1o Drawings # 1.

NOTE; Before assembling the paddies it will be necessary o choose the over-all paddic
weight desired by the number ol lead strips used to achiceve a desired flying characteristics.
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The following characteristic may be expected with the installation of the lead sirips:

- With no lead (total weight approximately 24.0 grams) - Crisp control with Tast cyclic
authority.

- With single_strip of large lead mounted in insert  (Lotal weight approximatcly 32.0
grims) - Crisp control will remain with increascd stability.

- With two strips ol large lead , one mounted in the insert and the other mounted on the
leading edge of the insert. (lotad weight approximately 40.0 grams) - Excellent hovering
control with increased forward flight stability. Enhancing smooth and precise FAIT type
acrobatics. ‘

- Wilh (hree lcad strips  (total weight approximately 450 grams) - Extreme hovering
stability. Slow and precise acrobatic mancuvers, ‘

: Assemble hoth paddles simuftaneously.

Remove all the sections of lead #0561-10, 0561-11, 0561-12 from scetion [F. Roll the
lead under a sanding block using 80 grit sandpaper until they are flat and thoroughly
roughencd, Scleet the shortest picee of Tead #0561-10 (4dmm) and press it completely
inlo the slot in the plastic insert #0561-8, thin cyano in place.

Using 80 grit sand paper roughen the entire surfaces of the plastic inner inscrt 0561-8.
Slow cyano glue the desired amount of lead #0561-11 and #03561-12 onto the leading edge
of the plastic insert. 1F both picees of the lead are used glue the thick section of lead
#0561-11 on first. Carclully line up the lead picees with the plastic insert and allow Lo
dry. Slightly shape sand the leading cdge ol lead and any excess glue until the assembled
plastic paddic insert will slide inside the paddic main section, #0561-6.

With 80 grit roughen up the internal surfaces (as best you can) of the paddle main section
#0561-0 and the paddle end cap #05601-7. Slide the assembled insert #0561-8 into the
main paddle section until the hole in the insert and the paddle for the aluminum safety
lock aligns. If this docs not align, sand the lead until alignment is achicved. Re-mstall the
plastic inscrt. Align the wn-threaded hole in the aluminum salcly lock #0561-9 in-linc with
the Fly-Bar insertion hole in the plastic paddle. Press and cenier the safety lock into the
paddie.

Wick thin zap around the protruding cad of the plastic inner sleeve #0361-8. Wipe away
any cxcess glue,

NOTIE: i a gram scale s available weigh both paddles including the end caps #0561-7, to
determine il they arc matching in weight. To correct, drill small holes in the end of the
plastic inscrt or add weight to the inside of the end caps. (Glue the end caps in place,
only il a4 gram scalc was used, I a gram scale is not available, proceed with the next
step).

From cach end of the Nybar measored in 37mm and place a mark (masking {ape works
well), Thread cach paddle up (o the marks. Each paddie must be cqual distance out on
the (Iybar, Study drawings (or carsect paddle oricntation,

NOTE: If & gram scale is nol available, the flybar system will need (o be checked for
balance. Femporarily snap the end caps in place. Un-snap any ball links connected to the
flybar system and check the flybar for a level balance. H oincorreet alter paddies as
deseribed in section ("D-NOTE"). Alter all corrections above have been made the end
caps may be glued in place, Final balance ol completed paddle may he achicved by using
a small piece of black tape on the paddles leading cdge.
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F. Temporarily thread two #0051 M3x3 set serews into cach aluminum safety lock, The set
serews will be seeurely tightened after the flybar alignment process has been completed in
Section XIV Step 2.

1. BUILDING TOI' MAIN FRAME SECTIONS

Step 1. Assemlly Aileron Belleranks to Main Frame

Parts Required: Bag#
2 #0580-24 Graphite Top Main Frame Sides A
2 #0109 Alleron Belicrank Pivot Studs 2B
2 #0009 Flat Steel Washers 3mm (small) 2B
2 #0019 1Hex Locknuts 3mm 2B
2 #0167  Aileron Belleranks 2B
4 #0159 Ball Bearings M3x7 2B
2 #0105 M3x4.5 Threaded Balls 2B
2 #0107 M3x6 Threaded Balls 2B
2 #0051 M3x3 Socket Set Screws 2B
2 #106-25 Aileron Bellerank Retainer Collars(gold) 2B

Refer to Drawings # 2.

A, Build a left and a right {op main frame #0586-24 by installing on the ouler side a
bellerank pivol stud #0169 in cach frame with a flat stecl washer 3mm small #0009 and a
m3 locknut #0019 on the inside of cach frame. Tighten sceurcly.

B. Using slow cyano thread a #0107 M3x6 threaded ball and a #0105 M3x4.5 threaded bail
infer the flat side of the belleranks #0167, Do the same thing on the other bellerank only
reversing the position of the halls so that the belleranks are opposite cach other.

C. Press all Tour bearings #0159 into the two belleranks ensuring that they are square and
lully seated.

D, Partially thread (he M3s3 sl serews #0051 into the (wo retaining colkars # 106-25.

E. Hold the left main frame with its stud facing you, and select the bellerank which will slide
on the stud with one arm vertically down containing a short ball, and the other arm
pivoling forward cosdaining a long ball #0107, Place a small amount of Loctite on the scl
scerew Lhreacds, partially threaded into the collar, and retain the bellerank by sliding the
collar on the stud and tighten the set serew. Check o be sure that the bellerank operates
smoothly; it nol, slightly back ofl retaning collur.

F. Mount the other bellerank and collar (o the right main frame in a similar way. Holding
the framces fogether in normal orientation will show that each has a hellerank that can be

held with an arm pointing forward with a long ball on it

Step 2. Assemble Flevator Servo Graphite Monnt

Parts Required: Bag#
3 #H6-22 Rubber Grommet Isolators 2C
3 #100-24 Dampening Sleeves Pl
O #UU03  Flal Washers M3 (Large) 20

Tk 08
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3 #0019  3mm Locknuts 2C

I #0580-5 Graphile Elcvator Plate 2C
3 #0840-31 M3X16 Bulton Head Allen Bolts 2C

Refer to Drawings # 2.

Install the three rubber grommets #106-22 into Lhe graphile clevator plate. Squeeze
gromamcls together and push in as far as possible. Usc a small straight screw driver and
work around the grommets, poshing one side all the way through. Center the three
dampening sleeves # 106-24 in the grommets.

Reler to the drawing for proper oricntation. Bolt the clevator plate o the outside of the
right graphite upper frame plate #0586-24 using the following hardware: three #0840-31
M3x 16 butlon head screws, six #0003 M3 washers (large), and three #0019 M3 locknuts.
Tightcn snugly.

Step 3. Assemble Elevator Bellerank Assembly and Mount to Main Frames.

Parts Required: Bag#.

1 #0826-1 C.N.C. Elevator Swing-Arm with Bearings

2 #0051 M3x3 Sockel Set Scrows 2D
2 #0161 Pivol Pins M3x12 2D
1 #0826-3 DBrass Spacer Tube 2D
1 #0079 M3x35 Socket Head Boll 2D
1 #0009 M3 Small Washer 2D
1 #106-28 Bellerank Stand-OI7 2D
1 #1825-1 C.N.C. Main Bellerank 2D
1 #0825-2 C.N.C. Bellerank Control Arm 2D
2 #0050 M2.5xR Tapered Socket Flead Bolis 2D
3 #0105 M3x4.5 Threaded Steel Balls 2D
2 #100-02 M3x7 Flanged Ball Bearing 2D

Refer to Drawings # 2.

NOTE: Before assembling the clevalor swing arm assembly, study the drawings for correct
oricntation of all nccessary parts,

A, Scleet two M3x7 flanged ball bearings #106-02, press them completely into Lhe bearing

B.

cavilics on cither side of the C.N.C. main bellerank #0825-1. In the two threaded holes
on cach end of the CN.C. main bellerank install t(wo M3x4.5 (hreaded steel balls #0105,
use Loctite. Using two M2.5x8 tapered socket head bolts #0059 with Loctite, assemble
the CONLCL belicrank control arm #0825-2 (o the top side of the C.N.C. main bellcrank
#0825-1, Tighten sceurcly, Using Loctite, install the remaining M3x4.5 threaded steel ball
#0105 into the upper threaded hole on the bellerank control arm #0825-2.

As per the drawing, oricntale the assembled main bellerank from step "A" belween the
forked end of the CN.C. clevator swing-arm #0826-1. Press the two pivol pins #0161
through the swing-arm and into the pre-assembled bearings #106-02 in the main bell
crank #0825, I a pin resist sliding into place with hand pressure, use pliers positioned
inside the main bellerank #0825 and owside the pivol pin #0161, Genlly press the pin
ilo pusition. The inside of the pin should be flush with the inside of the ball bearing.
Sceure in place using two M3x3 sockel set serews #0051 with Loclile,
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C.

On the opposite end of the clevalor swing arm #0826, Insert unc brass spacer tube
#0826-3 into the pre-pressed ball bearings.

. Scded the left hand graphite upper frame plate #0586-24. As per the drawing insert onc

M3x35 socket bead bolt #0079 and one M3 small washer #0000, On the instde of the
frame install the assembled clevator swing arm unit with the bellerank control arm #0825-
2 lacing away [rom the inside of the left hand frame #0586-24. Follow (his asscmbly with
the right hand graphite upper frame plate #0586-24 (From sicp 2) making sure that the
bellerank arm #0825-2 projects through the aperture in the right side frame with the ball
cnd up. Using Loctite secure in place on the outside of the right [ramc with onc
bellerank stand-ofl # 106-28.

Step 4. Installing Muain Shaft Upper Bearing Block and Swashplate Antirotation Bracket.

Parts Required: Bag#
I #0227  Control Rod M2x38 pas)
2 #0133 Plastic Ball Links - Long 2B
5 #0016 M3 Star Lockwashers (inner) 2B
5 #0001 M3xB Socket Head Bolts 28
I #0823-1 CN.C. Thrust Bearing Block 2B
I #0823-2 C.N.C. Anti-Rotation Guide 2E
I #0535-1 Special Ball 3mm Hole 2B

Refer to Drawings # 2.

Thread a plastic ball link #0133 on cach end of a control rod #0227 until the length of
the metal rod between the inner plastic link face is 3Imm with cach ball turned 90
degrees to cach other. Press into one ball link one special ball (3mm hole) #0555-1.
Snap the opposite ball link onte the outside rear hall #0105 mouented on the CN.C. main
bellerank #0825-1. The rod should project upwards.

Install the C.NLCL antirotation guide #0823-2 10 the rear side of the C.N.C. thrust bearing
block #0823-1 using one M3x8 socket head boll #0061 and one M3 washer star
lockwasher #0016, Tighten sceurcly using Loctite.

Tnstall the upper assemhled bearing block unit between the two top frame plates using
four M3x8 socket head bolts and Tour M3 star lockwashers #0016, Do not [ully tighten.

Step 5. Assemble Lower Main Shaft Bearing Block and Front Tail Drive Transmission.

Parts Required: Bag#
2 #0019 M3 Locknuts 2F
6 #0009 M3 Washers (small) 2F
1 #0832-1 Bearing Block with #0183 Bearing 2F
1 #0832-2 Verlical Bearing Block with #0425 Bearing 2r
2 #0077 M3x30 Sock Flead Bolls 2F
4 #0002 M3 Lockwashers 2F
3 #0051 M3x3 Socket Set Scrows 2F
2 #0233 Fromt Drive Housing Halves 2F
2 #0235  Front Drive Ball Bearings 2r
i #0237  Front Drive Retainer Collar 2F
I #0231 16 Tooth front Drive Pinion 2F

16
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1 #0832-3 Front Transmission OQutput Shaft 2F

2 #0003 Flat Washers M3 (Large) 2F
4 #0063  M3x10 Socket Head Bolts 2F
2 #0240 Threaded Inserts 2F
{ #0507 Front Transmission Alignment Tool 2F

Refer to Drawings # 2.

Clean the LI of the two bearings #0235 and the front input shaft #0832-3 with thinner
1o remove any vl

NOTE: At the huilders diseretion the hearings and shaft in this scetion may be glued
together using, loctite (red, green or blue). I you choose Lo do this the disassemble
process will become very difficult and will require the application of heat to break down
the glue.

Slide one of the bearings #0235 onto the shaft #0832-3 about hall way then apply a small
amount of Loctitc 1o your finger and rub it around the shaft up next (o the shoulder.
Slide the bearing up next o the shoulder. Rub a small amount of Loctite where the other
bearing is 1o be located then slide this bearing into position,

Lay one of (he front drive housing halves #0233 on (he table and press the knorled cod of
cach threaded insert #0240 [ully into the drive housing half. Next press the output shaft
asscinbly into the bearing cavitics in this hall. Pul the remaining drive housing hall #0233
in place and press the two halves together.

Apply blue Loctite (0 one of the M3x3 sel serews #0051 and start it in the retainer collay
#0237, Slide the collar all the way up againgt the bearing and tighten the set screw.
Ensure that the inpi shall is slid completely up against the bearing. Check Tor binding,

Start the remaining two M3x3 sl serews #0051 into the ront drive pinion #0231 and
pasition the pinian on (he shafl and lighten down one set serew in the flat spot nearest the
cnd just cnough 1o keep the gear on the shaft but at the same time allowing # 1o slide on
the shaft. Final adjustment and tightening will come later.

Examinc the drawing (o sce the position of the bearing blocks #0832-1 and #0832-2 in
the upper frames. Install both blocks using {wo M35x30 socket head bolis, four M3
washers #0009, and two M3 locknuts #0019, Do nol fully tighten at this time. NOTE:
The main bearing hlock #0832-1 mounts with the bearing lacing upwards.

. Slide the bevel gear/front transmission assembly in between the upper main [rames,

inserting the front side of the front (ransmission oulpul shaft #0832-3 into the vertical
heartng block #0832-2.

1. Boll the lelt top mainframe side plate assembly Lo the front (ransmission for the tailrotor

using two M3xI socket head holts #0063, two M3 lock washers #0002 and two M3 Aat
washers #0003, Check the drawings Tor proper aricntalion.

Balt the 1op right side plate assembly (o the ront transmission Mock vsing the following
segquence: Two M3xt0 socket head bolls #0063, twe M3 lockwashers #0002, iwo M3 flal
washers (smail) #0009, and one front (ransmission alignment tool #0507, facing forward.
NOTE: The #0507 alignment tao! will be a soug (il on (he #0063 bolts, this is designed
that way {o cnsure (he accuracy of the alignment tool. Do not fully tighten.
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Step 6. Instail Front Failboom Support Halves and Rear Rudder Serve Mount.

Parts Required: Bag#
2 #0185 Froot Tail Boom Support Halves 26
4 #0079 M3x35 Sockel Head Cap Scerews 20
8 #0009 Flat Steel Washers M3 (small) 20
4 #0019 Hex Locknuts M3 26
I #O8I¥-1 Graphite Servo Mount 2¢
I #0818-3 Rudder Scrvo Block 2G
1 #0818-2 Rudder Servo Boom Mount 2G
4 #0500-8 M2.5 Flat Washer 2G
4 #0037 M2.5425 Phillips Machine Screws 26

B.

Refer to Drawings # 2.

Using the rudder scrvo as a guide, mount the rudder servo block #0818-3 and the rudder
servo boom mount #0818-2 to the graphile servo mount #0818-1 using, four M2.5x25
Fhillips machine serews #0037 and four M2.5 flat washer #0560-8. Remove the servo at
this time.

Install the assembled graphite servo mount #0818-1 and the tailboom support halves
#N85 vsing lour M3:35 socket head bolts #0079, eight M3 smali washers #0004, and
four M3 locknuts #0019, The graphite scrvo mount #0818-1 mounts on the right side of
the upper main frames. Da not fully tighten,

Step 7. Assemble and Install Start Shaft Bearing Block, and Install Front Frame Corner

Blocks.
Parts Required: Bag#
4 #0063  M3x10 Socket Head Bolts 2H
4 #0009 M3 Flat Washers (Small) 2H
I #0558 Start Shalt Bearing Block w/Bearing (assembled) 2H
2 #0077 M3x30 Sockel Head Cap Scerews 2H
4 #0003 Flat Washers 3mm (large) 211
2 #0019 Hex Lockonuts M3 2H
2 #106-72 Frame Corner Blocks 2H

B.

Install the cluteh shalt hearing Mock #0558 using two M3x30 bolts #0077, four M3 large
washers #0003 and two M3 locknuis #0019, The bearing block adapter #0559-1 will be
positioned on (he top side,

Using Loctile, lns!nll {he two front [rame corner blocks #106-72 to the inside of cach
main frame #10586-24, using two M3x10 socket head bolts #0063 and two M3 flat washers
(Small) #0000V, Tighten snugly at this time.

Step 8. Assemble Elevator Push-Poll Bellerank.

Parts Required: Bag#
[ #0019 M3 Locknul 21
#0009 M3 Small Washer 21
2 #01T M2x5 Threaded Steel Ball 21
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i #0107 M3xe Threaded ball 21
2 #0553-2 Speciad Flanged Bearings 21
1 #0819-1 Machined Push/Pull Arin 21

Refer to Drawings # 2.

NOTE: Three positions for the outer control balls are available {A,B,C) which will result in
various ATV scliings.

AL Instalt the two speaal Manged bearings #0553-2 inlo each side of the center hearing cavity
in the machined push/pull arm #0819-1. It may be nccessary Lo tap them in using a small
block of hard wood and a hammer. Tap lightly.

B. Stndy the drawings (o determine which side the steel balls are inserted on the machined
push/pull arm #0819-1, Bolt two threaded steel balls #0105 and one (hreaded siecl ball
#0107 in their respedive positions. Use Loctite.

. Slide the machined push/pull arm onto the bellcrank stand-ofl # 106-28. 1L may be
necessary 1o tap in place. Sccure using onc M3 locknut #0019, and one M3 small washer

#0049,

. ASSEMBLE OF THE MAIN SHAFT COMPONENTS

Step L. Alignment and tightening of the bearing block assemblies,

Parts Reguired: Bag#
1 #0014 Man Shaft A
Refer to Drawings # 3.

A. Temporarily slide the maim shaft #0614 mto both main shafl bearing blocks. Lay the
bottom cdges of the upper graphite main side [rames on a [lat surface and tighten the
lower main shalt bearing hlock front bolt only #0077, Apply Loctite to cach of the four
upper bearing block bolts #0061 and tighten sceurely.

B. Tighten the elevaior swing arm bolt #0079 going into the bellerank stand-off # 106-28.

. Lightly tighten the tail boom support habves.

1. Remove the main shaft,

Step 2. Installing the Mainshalt, Antorotation Unit with Mainpear,

Parls Required: Bag#
I #0014 Main Shadl (I'reviousty used in step 1) 3A
L #0200 Autoratation Huly with Bearing Assembled 3A
I #0557 Main Gear 9:0 (o | (Machined) 3A
2 #0205 Main Shalt Retainer Collars 3B
4 #0051 Sockel Set Screws M3x3 3B
I #0540-1 Custom Thrust Bearing B
I #0540-2 Custom Spacer B
6 #0840-31 M3x16 Button Head Socket Flead Bolts 3B
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6 #0019 Hex Locknuts 3mm 3B

Refer to Drawings # 3.

Examine the mainshall thrust bearing #0540-1. 10 one of (he outer halves of the bearing
has a (0) stamped on i, this hall of the bearing must be installed on the bottom. Some
hearings arc unmarked and may be installed cither way.

Fill the ball retainer in the thrust bearing full of grease, teflon based #4709 and apply
grease to both halves of the thrust bearing.

Place the thrust bearing spacer #0540-2 on top of the thrust bearing. NOTE: 1f you
smear a little grease on the spacer it will sit stitl.

Place the thrust bearing unit between the frames and up inta the hottom of the upper
hearing block #0823-1 and hold in place with one finger.

Slide the mainshall #0614 down through the Lop hearing block and through the thrust
hearing. (NOTE: The bored end of the main shaft is the top side.)

Next place one of the retainer collars #0205 under the thrust hearing and slide the
mainshafl through this.

 Next hold the elevator bellerank #0825 up and alide the mainshaft through this.

C Place another mainshaft retainer collar #0205 under the clevator bellerank and slide the

mainshalt through this and the fower hearing block #0832-1.
Slart two M3x3 socket sel screws #0051 into cach #0205 retainer collars.

Noting that the maingear #0557 is two-sided and can be mounted cither way, press the
gear onto the shorter boss of the autorotation hub, being careful Lo align the mounting
bolt holes. Insert the six M3xi6 button head socket head bolts #0840-31 from the gear
side and secure from the hub side with the six M3 locknuts #0019. Tighten sccurcly.
Lightly oil (DO NOT GREASE) (e autorotation bearings. (NOTE: Tri-Flow Teflon Ol
is recommended, order #4801).

Step 3. Assemble the Slipper Autorotation Unit and Adjustment of Main Shaft Unit.

Part Required: Bag#
I #0211 Plastic Autoratation Hub Spacer (Upper) icC
1 #0551-3 Large LI, (3937 Externally Threaded Collar 3C
2 #0551-5 Mdxd Pointed Socket Sct Serews 3C
1 #0552-1 Rubber O-Ring 3C
I #0552-2 Adjusting Ring 3C
I #0552-4 Triction Disc 3C
1 #1552-5 Socket Head Bolt (M2.5x12) acC

Refer to Drawing # 3.

Special tool required: Rough sandpaper and an X-acto knite,

20



D.

(.

.

Tty 68
XOOOSE DO

Optional Requirements: LB, Weld Epoxy #4853

Using 80)-grit sandpaper, rough up the angled edge or corner of the bottom ol the
autorotation hub where the friction dise #0552-4 will be bonded. Also use an X-aclo
knile to serateh the inside of the friction dise, NOTE: Do not apply to much pressure to
the Triction dise as it ts thin and will hend casily, Also clean both parts with a paper towel
and some thinner.

Apply blue Loclite to the two M4x4 pointed socket set serews #0551-5 and start them in
the externally thecaded collar #0551-3.

Place the plastic auto hub spacer # 0211 on top of the main gear and auto hub and then
slide the vnit up onto the mainghaft.

$lip the threaded collar on the mainshalt next and run the pointed sct serews #0551-5 into
the hole going through the mainshafi. Tighten sceurcely nsing Loctite.

NOTE: The sct serews when tightened should be inside the threads of the threaded collar
#0551-3.

Apply blue Loctiie to two M3x3 sct screws #0051 in the lower mainshall retainer collar.

Place your middle finger on cither hand on (he bottom of the mainshafl. Place your
thumd on the same band on top of the bottom mainshali retainer coilar and squecve
together. This will pull (the mainshaft all the way up and take the vertical play out of the
maingcar, Tighten up one of (he sct serews in the collar and then do two things; Spin the
main gear while holding the mainshall lo cnsure that it spins freely. Next cheek for
vertical play in the main gear by holding it on both sides with both hands and try to move
the gear up and down. The ideal situation is whore (here is virtually no vertical play but at
the same time the gear spins frecly. Onee you are satisfied tighten both set screws in the
retainer eollar scenrely.

Clean the inside of the adjusting ring #0352-2 and cyano the rubber O-ring #0552-1 in
place. Start the socket head boll #0352-5 in the adjusting ring, :

Mix ).B.Weld #4853 and usc a small siraight screwdriver and apply a thin cven coat to
the roughed up portion of the auto hub. Apply a thin even coat to the [riction disc. Place
the Triction disc in place on (he bottom of the auto hub and scat as squarcly as possibie,
Put some grease on your finger and rub it all over the O-ring, then thread the adjusting
ring up on the threaded coflar and up against the friction dise. Once the O-ring makes
contact, tighten # anc-half turn more then tighten the socket head bolt. Spin the
maingear while holding the mainshalt about two turns, This will scat the friction disc
squarely to the auto hub.

Apply some blue Loctiie (o two M3x3 sct screws in the upper mainshaft rctainer collar
#0205, Pull this collar all the way up making surc that the mainshaft thrust bearing is
fully scated in the hottom of the bearing block #0823-1. Pull down on the top ol the
mainshaft with your thumb while pulling up on the upper retainer collar with your middie
{inger. Tighten both sot serews securcly.

Before procecding to the following steps, the LB, Weld must be allowed to completely

dry. Once dry back-oll the #0552-1 and #0552-2 autorotation parts completely out of
contacl with the bottom of the autorotation hub.
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K. Remove the M3x3 set serews (tom the front tailrotor pinion gear #0231 and apply Loctite.
Re-install screws but do not tighten.

L. Push the transmission down into the main gear so that it is seated. Slide the pinion gear
Tk on the shaft Gll it rubs the step on the maingear then slide the pinion Torward abow
a hatf of a millimeter then lightly tighten the set serew against the flal. View the gear
ntesh from underncath (he top mainframe. Rotate the maingear 360 degrees and make
sure that the pinion gear does oot get up against the back cdge of the maingear. There
should be some clearance all the way around.  Onee satisficd tighten both set screws
seeurely.

M. Next adjust the gear mesh between the [ront transmission and the maingear, You do nol
want any play between the gears but no binding or tight spots. If cither cxists, loosen the
mush slightly. To cnsure that the front (ransmission is level with the main gear. Line up
the front transmission alignment tool #0507 paralicl with the lower edge of the support
main lrame side. Re-cheek gear mesh before final tightening.,  Omee satisfied, tighten all
four M3x10 socket head bolts #0063 holding the front transmission housing. Recheck the
gear mesh again, I the mesh is ok, tighten the rear bolt going through the lower bearing
blocks #0832-1 and #0832-2. Recheck mesh onee more.

Step 4. AssembBling Swashplate.

Parts Required: Bag#
1 #0217 Aluminum Swashplate (10mm) an
4 #0051 M3x3 Sct Screws E1D
5 #0107 M3x6 Threaded Steel Balls an
5 #ui09 M3x8 Threaded Steel Batls in
1 #0159 M3x7 Ball Bearing i
3 #0687 Bearing Spacers k1D)
1 #1073 Socket Head Bolt M3x20 3D
1 #0597-1  M3x3.2 Bruss Spacer 3D

Refer to Drawing # 3.

SPECIAL NOTE: I a 3-12 sct-up with extreme cyclic travel is desired il is suggested Lo usc
the two cxtra M3xo threaded balls #0107 on the inner ring position that conneets to the
special links #0232,

AL Apply a small amount of Loctite to the four M3x«3 scl serews #0051 and install them into
{he onter ring of the swashplale, These sel serews are Tor adjusting the play out of the
radial bearing,  Lightly tighten up two scl serews oppasite each olher and then check to
make sure that the bearing docsn’t getl notchy, Onee these (wo set screws are sel the
other {wo can be set in the same manncr.

B. Examine the swashplate #0217 for control ball positioning. Using a small amount of
Loctite on cach, thread four M3x8 threaded halls #0109 on the inner ring of the
swashplate at 90 degrees apart, Thread two M3x6 (hreaded balls #0107 in to (two
apposite holes in the outer ring of the swashplate.

C. NOTE; The drawing shows two variations of the lower swashplate elevator ball controls.
The shorter ball controls will result in lower ATVs. The longer ball contrels will allow
increased ATV's in you radio. As per your choice of ratios’s Assemble cither one #0107
ar #0109 threaded steel ball into one of the remaining lower swashplate holes. Use
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Loctite .

D. Slide the swashplate down the main shalt #0614 rom the top side. Align the remaining
threaded holes in the lower swashplaie ring with the slotted C.N.C. antirofation guide
#(123-2 on the back of the upper main shaft hearing block.

—
L4

. Again as per your choice ol ratio’s stack the following parts on the M3x20 socket head
holi #0073, one M3x3.2 brass spacer #(597-1, one M3x7 ball bearing #0159, three
hearing spacers #0687, and through the upper control ball #0555-1/ball link
#0133 /control rod #0227 asscmbly previously installed. Sec drawings.  Apply a small
amount of Loclite to the cxposcd threads on the M3x18 socket head bolt #0071 and
install it in the remaining hole in the lower ring of the swashplate. The M3x7 ball bearing
#0159 should be between the slot in the CNLC. antirotation guide #0823-2.

Step 5. Assembling Wash-Out Unit.

Parts Required: Bag#
L #0571-1  Machined Wash-Out Center Hub 3E
2 H#O3 Special Bolts M3x15 3E
2 #OWW M3x8 Threaded Steel Balls 3E
2 #0223 Wash-Out Spectal Links 3B
2 #0221 Wash-Out Arms 3E
4 #0159 M3x7 Ball Bearings 3E
2 #106-07  Pivol Pins 3E
5 #106-08  Circlips 3E
2 #0562-1  Spacer Washer 3.2x5.0x.13 3E
2 #0009 M3 Washers 3L

Refer to Drawing # 3.
NOTE: One extra # H6-08 circlip is included.

A. Take the two washoul control arms #0221 and the two M3x8 Balls #0109 (longer shank)
and thread a ball into the hole in the Tong end of cach Arm from the fTat side. Use Slow
Cyane, Make sure the balls are threaded squarcly in place and lightly scated against their
Manges.

B3, Press Ball Bearings #0159 into both sides of the center holes in both Control Arms
#0221,

C. Using two M3x15 spectal bolts #0093, two M3 washers #0009 and (wo spacer washers
#0562-1, screw the arm onto the wash-out ub #0571-1, use Loclite. The control ball
shauld face inward, Tighicn cotire assembly until there is no lateral play and no bearing
drag,

2. Using two pivot pins # 106-07 asscmble the wash-out special link #0223 to cach control
arm #0220, Their orientation is shown on (he drawing, Notc that they mount on the
short end of the arms, projecting inward. The pins press in place centered in the links.
Sceure cach end of the pins using circlips #106-08. The special links #0223 should have
no end play and pivot freely. If they do not pivot freely, carcfully apply heat with a heat
gun untit they aperate smoothly.

E. Shide assembled wash-out unit down onto the mainshalt, snap the two #0223 wash-out
links onto any two opposite #0109 steel balls on the inner ring of (he swashplate,

FELO
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V. BUILDING LOWER MAIN FRAME SECTION

Step 1. Assemble Lower Mainframe Section and Attach Graphite Front Frame Plate,

Parts Required: Bag#
1 #nul Motor Mount 4A
2 #05806-20  Graphite Lower Main Frame Sides 4A
I #0586-21  Aluminum Lower Frame Channel (right) 4A
1 #0586-22  Aluminum Lower Frame Channel (Left) 4A
1 #0586-23  Graphite Vertical Front Plate 4A
2 #106-72  Frame Plate Corner Blocks 4B
18 #0003 M3x10 Socket Head Cap Screws 4B
4 #0019 3mm Hex Locknuis 4B
12 #0009 Flat Washers 3mm (small) 4B
O #0003 Flat Washers 3mm (large) 4B

Refer to Drawingy # 4.

A, Building a right and a left main frame #0586-20 by bolting the aluminum lower [ramc
channel #0580-21 (right) and #0586-22 (Icft) 1o the outside of [rame using [our M3x10
socket head bolts #0063, [our 3mm locknuis #0019, and four 3mm small washers #0009,
mounting in the rearward two holes on cach side plate. The washers go on the inside of
the frames. Do not Tully tighiea at this fime,

B. Bolt the [rames together using the motor mount #0191, six M3x10 socket head bolts
#0063, and six- M3 barge washer #0003, This is only a temporary instatlation on the motor
mount for frame alignment, Four of the #0063 helts will be replaced with #0063 holts in
Section V. Do not fully tighten w this time.

. Alter examining drawings, boll two vertical frame corner blocks #106-72 1o the front
insides of the lower graphile main side frames 0586-20. With four M3x10 socket head
bolts #0063 and Tour M3 washers (small) #0009. Usc blue Loctite. Do not fully tighten.

D. Balt the graphite vertical front plate #0586-23 1o the vertical frame corner blocks # 106-72
on the frout of the graphite lower main frame sides #0586-20),  Using four M3x10 socket
head bolts #0063 and four M3 Tal washers small #0009, Usc blue Loctite. Do not fully
tighien.

Step 2. Assembly of the Top Main frame Section to the Lower Main Frame Section.

Parts Required: Bag#
2 #106-76  Threaded Spuacers 4C
4 #106-78  Un-threaded Spacers 40
4 #0077 M3 Socket Head Bolis 4
0 F000Y  Flat Washers 3mm small 4"
2 #0063 M3xI10 Sacket Head Bolis 4C

Refer to Drawings # 4.

A, Slide the top main lrame assembly down into position, Place two M3 small washers
AON9 on two M3x10 socket bolts #0063 and then start the bolts in the lower (wo hotes
on the top of the graphite vertical front plate #0386-23 and o the lower holes in the
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upper corner blocks # 106-72 mounted in the upper main frame assembly. (use Loctile)

B. Placc four M3 small washers #0009 on four M3x30 bolts #0077, Hold an un-threaded
spacer #106-78 between the lower mainframe and the upper mainframe on cither side
and pass a M3x30 bolt through the lower frame and spacer. Slide a threaded spacer
#106-76 between e top mainframe and in line with 1he un-threaded spacer then thread
the M3x30 holt into the spacer. Do not Tully Gghten any bolts at this time.

(. With the mechanics sitting on a flal surface snug up the six bolts holding the motor mount
between the frames, Tighten the four bolts that hold the lower aluminum {frame channels
#0586-21, 0586-22 with the machine sitting on the table.

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

. Tighten the fonr M3x30 #0077 holts holding the lower main frame section Lo the top main
Itamue scetion together at the rear of the maching, These holts arce going through the un-

threaded spacers # 106-78 and into the threaded spacers #106-76. Use Loctite.

Step 3. Monnt Gyro Plate.

Parts Required: Bag#
I #0586-25  Graphite Gyro Plate 41>
I #0595-1  Lelt Rear Gyro Mounting Plate 4D
I #0595-2  Right Rear Gyro Mounting Plate 4D
2 #O00m Flat Washers 3mm small 4D
2 #0063 M3x10 Sockel Head Bolts 4D
2 #0019 Hex Locknuts M3 4D

Refer to Drawingy # 4 and #06.
Note-Optional Gyro Location:

As per drawing #6, the gyro may be mounted under the servo tray il desired. 1 this is your
choice, the gyro mounting plates are not installed until the fower tray supporls and plastic tray
are assembled in Step #06.

A, Mount one left and right gyro mounting plate #0595-1 and 0595-2 on the insides of the
lower main side frames #0586-20 using two M2x10 socket head bolts #0063, two flat
washers M3 small #0000 and two hex locknuts 3mm #0019, Align plates in an horizontal
position and tighten securely.

B. Attach the graphite gyro plate #0586-25 1o the tlop sides of the mounting, plates using
silicone or Goop adhesive.

Step 4. Mount Upper Canopy Stand-OIE

Parls Required: Bag#
L #106-62  Upper Canopy Stand-OIt 4E
b #0179 Canopy Latch Plute 4E
2 #0065 M3x12 Sockel Head Bolts 4E
b #0063 M3x10 Socket Head Boli 4E
3 #0003 Flat Washer M3 (large) 4E
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Refer to Drawings # 4.

A, Mount one upper canopy stand-off #106-62 (o the canopy latch plate #0179 as per
drawing, using onc M3x10 socket head bolt #0063 and one [lat washer large #0003,
Tighten sceurely using blue Loclite.

B. Using two M3x12 sacket head bolts #0065 and (wo M3 [lat washers large #0003, bolt the
upper canopy fatch assembly to the front top side of the graphite vertical front plaic.
Tighten sceurcly using Loclite.

INSTALLING ENGINE AND FAN SHROUD ASSEMBLIES

Step 1. Mounting Flywheel.

Parts Reguired: Bag#
1 #0579-4  C.N.C. Aluminum Cooling Fan SA
I #0540-21 Fan Asscembling Tool SA
2 #0546-16 Urcethane Dampencers (molded) 5B
1 #05406-5  Upper Fan Drive Collet (0.5, §X) 5B
I #0331 M13x.5 Flat Stect Washer 5B
I #0007 Mo.ox12.3 Flat Steel Washer 5B
I #0540-6  Lowcer Fan Drive Collet 5B
1 #0546-8  Upper Fan Drive Collet (.5, SFN) 5B
2 #0078 M4x12 Socket Head Bolls B

NOTE: - This kit includes only (O.8. 61) collet pack. You must purchase scparatcly the appropriate “Collet
Pack” containing, adl hardware for any vther specific engine.

Collet Pack

Engine Application

0540-4 - lacluded in kil - 0.8, 6ISX-11, RX-I
0546-7 - Included in kit - 0.8, 01ISFN-H, RFN-H

0546-94 - (OpL)
0546-14 - (Opt)
0546-15 - (Opt.)

0546-22 - (OpL.)
0546-24 - (OpL.)

ENYA (XF, XLIF
Wehra 61H (X-Cell/Schluter type with 9.5mm OQ.D. solid crankshaft) and 50 H.
Wehea 61, Pico, Rossi and (LP.S. with special "Heim" type
S0mm O.D. solid erankshait.
Super Tigre G61-H (with 1/4" crankshalt threads)
New Style V.5, .01 8T & Y.5. .91 AC-M (Short Stroke)

Webra Note: Most Webra Heli engines [all into one of three cravkshall calegorics:
- Those with 9.5mm ().D. crankshall previously having a factory Tan/hub asscmbly.

Serdy 2%
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Those with 8.0mm 0.D. crankshalt designed for use in Graupner/Heim or Robbe

Magic/Fulura Helts. Use Collet Pack #0546-15.
- Those with 1/4" (3.D. Stepped crankshaft similar to 0.8, 61 SFN-H. This configuration

will usc Collet Pack #0546-7 wilth minor modification.

Refer to Drawings #5.

Alhough not essential, 1t is suggested that the engine (o be used receive a soitable break-

i run prior to installation. Set the throtte barrel stop o allow Tall carburctor shut off al
the Tow end and retain (or record) the idle and high speed mixture needle scttings, These
are more casily done on a test heneh,
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B. The precise centering of the fan assembly is achicved by the use of special collets provided
in the Custom kits, This will fit the majority of engines commonly sclected for helicopter
use. Measure the shalt diamcter of your engine and if it differs, contact your dealer or
Miniature Airerall USA dircet 10 obtain the correct collet pack. This is essential fur a
true running engine/shalt assembly and a vibration-free helicopter! {Radio and servos live
short, unhappy lives in high vibration applications!)

C. For all engines factory equipped with thrust drive washers, collet and/or keys, remove
them. Webra engines previously cquipped with cooling lans should have them removed
along with the drive keys. .5, 61 X and SFN-H scrics engines ulilize a 1.0mm thick
spacer washer between the thrust washer and front bearing which must be left in place for
our use. Some Super Tigre (61-11 cngine may have a similar washer beacath the thrast
drive washer, Be sure you have only (1) washer in place between the front bearing and
base collet.

D. A few types ol engines will require stight shortening of the crankshall threads. Use the
following guidelines:

IMPORTANT: When tightening crankshaft nuts, coliet and fan hub do not usc the fan blades as a device Lo
hold the unit. This wilt damage the fan and the bond between the fan and the hub. Use only the proper factory
recommended fan hub tool or remove the carburetor and insert as large a wooden dowel as will fit into (he
crankshaft. Do not use any deviee designed to lock the piston from the glow plug hole as these will damage
the piston, crunk or connecting rod.

Engings nol requiring shortening:
05,01 SX/RX, 0.8, 61 SFN-H/RFN-H, Y.5. 61 FSH/RSH, Webra 50 helt,
Super Tigre .61 H (1/4" crank type)

Engincs requiring shortening:

Enya o0 T o e e Cul 4.0mm - Approx.
Webra 61 H (9.5mm crank X-Cell/Schluter Type)--------—-——--- Cut 2.0mm - Approx.
Webra 61 H (Pico, O.P.S, Rossi, (Smm crank Heim type)------ Cut 4.0mm - Approx.

The best procedure for culting the crank threads without damage is (o install the crank nut
below the cut area, mike the cut with a Dremel tool and carbide dise. Chamber the edge
with a file, and "chase” the threads by un-threading the nut. Be sure 1o thoroughly shicld the
cngine against metal particles.

NOTE: Some engines such as O.8, 618X and Y.5. 61 will require a “thin-wall” type socket 1o
tightcn the crank nut,

E. To ensore concentricity, only use the proper Collets for your engine. Similarly, do not
make any substitution for any special spacers or hardware,
Iuportant: - In any installation, be certain that the crankshaft does not extend above the
top surface of the fan hob. Scleet the corred ingtruction steps for your particular engine,

F. Usc the following guides {or installing the fan and the collel packs.

1. 0.8. 61 SX-N/RX-IE (Collet Pack #0546-4).

- knstall the large LD, (9.5mm) basc collet #0546-6(with the tapered side upward away [rom the engine) into
position against the Tactory 1.0mm thick front bearing spacer washer.

- Shide [an hub asscmbly #0579-4 onto the hasc collet.

- Insert the upper collet #0546-5 (8.0mm 1.1D.) with the tapered side Tacing down in the fan hub. NOTE; This
collet has a 9.52mm LD, step Tor crankshall clearance.

- Follow with the #0331{M 13.0x8.0x.5) flat washer. Apply a little Loctite (o the factory nut and install and
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tighten firmly,

2. 0.5, 61 SEN-H/RFN-H (Collet Pack #0546-7).

- Install the large 1.D. (9.5mm) base collet #0546-7(with the tapered side upward away from the (ront

bearing)  into position against the laclory bearing spacer washer,

- Shide [an hub asscmbly #0579-4 onto the basc collet.

- Insert the upper collet #0546-8 (6.23mm 1.D.) with the tapered side and internal siep [acing downward into
the hub.

- Follow with flat washer #0007 (M11.75x6.5x1.7). Apply a litle Loctite Lo the [actory nut and install and
tighten firmly. ‘

3. Enya 60 XF/XLF (Collet Pack #0546-9).

- Install onc #0325 flat washer (M16.0x10.0x1.0) onto the crankshafl up against the front engine bearing.

- Install the large 1.D. (9.5mm) basc collet #0546-6(with the tapered side upward away from the front

bearing) o position against the #0325 washer.

- Shide fan hub assembly #0579-4 onto the basc collet,

- Insert the upper cotlet #0546-10 (7.0mm 1.D.) with the tapered side facing down in the hub.

- Follow wilh the #0005(M11.75%6.5x1.7) flat washer. Apply a Jittle Loctite Lo the factory nut and install and
tighten firmly.

4. Y.8. 6f Heli (Collet Pack #0546-24).

- Install space adapter #0546-13 onto the crankshall with (he "Double Stepped" side facing and contacling the
[ront engine bearing.

- Install the large 1.D. (9.5mm) base collet #0546-6(with the tapered side upward away {rom thc_engine)
mto position against the #0546-13 spacer/adapter.

- Slide fan hub assembly #0579-4 onto:the base collet.

- Insert upper collet #0546-12 (with the tapered side downward into the hub).

- Follow with #0331 {lat wzlshcr(M]3.():x8.{)x.5). Apply a little Loctite o the factory nut and install and tighien
firmly.

5. Webra 61 Heli (X-Cell/Schluter type? with 9.5mm solid crankshafty - (Collet Pack #(546-14).

- Install #0325 flat washer (M16.0x10.0x1.0) onto the crankshaft up against the front engine bearing,

- lustall spacer/adapter #0546-13 onto the crankshalt with the "Double Stepped” side (acing and conlacting

the previously installed #0325 flat washer.

- Both collets in this application arc the same #0546-6. Install onc(lapered side away from the engine) up
against the spacer/adapler #0546-13.

- Slide Fan hub asscmbly #0579-4 onto;the base collet,

- Insert the remaining #0546-6 collel (Lapered side downward) intoe the fan hub.

- Follow with #0003 {lat washer (M11.75x6.5x1.7). Apply a littlc Loctite to the faclory nut and install and
tighten firmly.

6. Webra 50 Heli (X-Cell/Schluter type with 9.5mm solid ¢crankshaft) - (Collet Pack #0546-14),
- Follow same steps as in webra (61 above except that the #0325 (M16x10x1.0) flat washer next to the (ront
bearing is climinated.

7. Webra 6t H, Pico, O.P.8. and Rossi, special 0.8, .61 HG (Heim type with 8.0mm solid crankshatt) -

(Collet Pack #0546-15).

- Install #0331 (MI3.0x8.0x.5) washer onto the crankshaft up against the front engine bearing.

- Install #0546-20 spaccr on top of the 0331 washer, Follow with (1} #0546-5 collet with the tapered side

away from (he engine,

- Slide fan hub assembly #0579-4 onto the first collct.

- Insert the remaining #0546-6 collet (Lapered side downward) into the fan hub.

- Follow with (2) #0007 Oat washers (M11.75x6.5x1.7). Apply a little Loctite to the factory nut and install and
tighten firmly.
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8, Super Tigre .61-H (with 1/4" crankshaft)
Pack #0546-22,

- Instalt one #0325 flat washer (M16.0x10.0x1.0) onto the crankshaft. Disregard il your enginc was previously
cyuipped with a similar washer next to the bearing.

- Install the large 1.D. (9.5mm) base collet #0546-6({wilh the tapered side upward away [rom (he engine) into
position against the factory LOmm thick front bearing spacer washer,
- Slide fan hub asscmbly #0579-4 antoe the hasc collet.

- Insert the upper collet #0546-5 (8.0mm [D.) with the tapered side facing down in the (an hub NOTE: This
collet has a 9.52mm LD, step for crankshall clearance.

- Follow with the #0331(M13.0x8.0%.5) flat washer. Apply a Illllb Loctite Lo the factory nut and install and
tighten Grmly.

Following your appropriate collet pack and prior 1o inserting the urcthane dampener, usc the fan ool #0546-
21 provided to held the fan hub sccurcly for crank nut tightening. Bolt the fan tool (o the top side ol the {an
hub using two #0078 M4x12 socket head bolts, tighten the crankshaft nut securely. Remove the fan tool.

G. Sclect the (2 molded) dampencrs #0546-16. Examine the drawing for the correct orientation
ol cach dampener within the fan hub. In cach case, the side with the small 1.0mm diamcter
"Dimple” (adjacent to the large through hole) is to be upward facing away from the engine.
Apply taleum powder or a little soapy water (do no us oil, grease or silicone) 1o the dampencr
and push it fully into the slot provided until even with the top surface, Repeat with the sceond
dampener. When mmpl(,lul add a little taleum powder to the bole in cach dampencer Lo
make cluteh insertion casicr.

Step 2. Installation of Cluteh Assembly and Align Engine.

Parts Required: Bag#
1 #0285 Adominum Start Cone 5C
1 #0273 Cluleh Spacer Washer 5C
1 #106-87  Pro-ciuich Bell (Gold) inc. Gear, Lincr and Bearings 5C
1 #0546-1  Clutch Assembly 5C
2 #0053 M3x3 Socket Head Sct Screws 5C
1 #0558 (Previously installed in frames from Section 2, step 7)

Refer to Drawing #5.
IMPORTANT: For this system to lunction propérly it is essential that:

A The clutch /bell assembly “hang” [rom the start shaft bearing block with a minimum of .10mm
(004) to a maximum of 2mm (010") vertical end play prior to engine installation, This is
accomplished by adjusting the height of the start, cone or uni-lock adapler on the start shaft
against the upper bearing. 11 additional height is desired for Tusclage or similar application, a
spacer must be added between the start adapler and the upper bearing,

B. Remove the previously installed double bearing block #0558 in the main frames.

C. Stack the spacer washer #0273, the cluteh bell #106-87, and the double bearing block #0558
(circular side facing upward), onto the pre-assembled centrifugal clutch #0546-1. Slide the
asscmbly up into position with in the main frames and install the aluminum start cone #0285
using two #0053 M3xS socket set serews. Adjust the assembly until the proper end play is
achicved, Sccurce the two #0053 set screws with Loctite, Once this is done, install the bearing
bluck bolts #0077, washers #0003, and locknuts #0019 and make a preliminary gear mesh
sotting,
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When aligning the pinion to the main gear #0557, two things must linc up. First the two
gears should have a little play between them throughout the entire rotation of the maingear
and the pinion gear must be at 90 degrees o the main gear. The Jater can best be achicved
by using a small bubible level that is casily obtainable at most hardware stores. Place the level
on the outer ring of the maingear and level the mechanics, then place the bubble on the
clutch bell. Once these two requirements are mel, seeurcly tighten the two M3x30 bolts.

NOTE: It is helpful (o position the block as low as the bolt holes will allow, as in long term usc, il any shifting
oceurs (from cngine wear or loosening bolts) that there will still be some slight adjustment available to you

without moving the motor mount,

Step 3. Installing the Engine and Fan Shroud Braces,

Purts Reguired: : Bag#
4 #0080 M4x14 Socket Head Boity 5D
4 #0005 M3x12 Socket Head Bolts 5D
I #0549-0  Fan Shroud Brace (Right) 5D
| #0549-7  Fan Shroud Brace (Lcfi) 5D
I #0546-19  Alignment Tool 5D

Refer to Drawing #35.

A. Remaove the previously installed motor mount #0191 from within the main frames, Only two
of the #0063 bolts and all of the washer #0003 will be used,

B. The motor monnt can be flipped over if necessary to vary its height in the mainframes. 11 you

are using an Q.8 engine the two holes next.to cach other will be on the top side of the motor
mount,
C. Install the four Max14 socket head bolts #0080, Tighten the bolts enough o hold the engine

against the motor mount, yet still allowing you to slightly move the engine from side to side.

D. Stide the engine up into the frames and engage the Delrin ball and the drive pins on the
bottom of the cluteh into the Delrin isolatars in the wp of the fywheel. Do not fully seat.

E. Take the alignment tool #0546-19 and slide it between the top of the flywheel and the hottom
of the cluteh. Notice that it has a notch in the cutout arca near the handle portion. This is
for elearance lor one of the drive pins.

F. Once the tool is in position temporarily sceure the motor mount with one socket bolt M3x10 -
#0063 and (lat washer M3 #0003 in the further most rear hole of the motar mount on cach
side. Seclect both picees of the fan shroud brace #0549-6 (right) and #0549-7 (left). The feft
hand version mounts via the uppermost and lowermost motor mount bolts through the
4.75mm and 3.0mm holcs in the braces. When installed, the left hand version sweeps forward
and inward at the top. The 4.75mm hole at the bottom allows fore and aft adjustment, while
the slot at the top allows up/down fan shroud adjustment. The right hand version is the
opposile. Use two M3x12 socket head bolts #0065 with the M3 large flat washers #0003 at
the Tower end of the brace (into the motor mount). Tt is best to use the rearmost motor
mouni bolt on cach side to hold the motor and alignment while adjusting the fan shroud
braces for proper Tan clearance, Use Loctite on all motor mount holts,
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Push upward on the cogine assembly while firmly holding the start shaflt with downward
pressure so (that all components are snug against the alignment tool. Once in place, check Lo
seo that the starl shall still loaded downward ensuring that the clutch bell end-play is still
cvident, ‘

Visually inspect the installation, (Tip: 1t is most helpful in alignment of this and other aspects
of helicopter assembly to ohtain very small bubblc level to aid in alignment. U you cannot
locate such ilems contact Miniature Aircralt USA for a source). The enginc/clutch should be
level and evenly contacting the alignment ool as viewed from all angles. Alternately tighten
all motor mount /engine bolts and remove the alignment tool. Re-check {or proper gear mesh
and clutch bell cnd play.

Install the carburctor al this Lime.

Step 4. Installing The Fan Shromd Assembly.

Parts Requircd: Bag#
I #0348-5  Fan Shroud (left and right) 5A
5 #(KR2Y M2.2x13 Phillips Screws 512
4 #0ol M3x8 Socket Head Cap Serews 5E
2 #0009 Flat Washers M3 small SE

Refer to Drawing #35.

NOTE: Generally, the rear fan shroud mounting boss will tolerale any re-positioning of the
fan shroud to accommodalte the various gear ratios. If, for some reason, you would
like (o0 move the rear of the shroud also, there is extra plastic molded behind the bolt
holes on cach side to allow Tor the drilling of new holes. However, this is usually not
necessary.

A, Install both halves of the fan shroud #0548-5 into position and then serew the halves
together using five, M2.2x13 Phillips screws #0029 from the right side.

B. Place iwo M3 small washer #0009 on two M3x10 socket head bolt #0061 and thread them
into the fromt lan shroud moonting holes through cach upper hole in the fan shroud
braces. Usc a small amount of slow cyano on cach hwolt, Do not tighten completely.

C. Screw an M3x8 bolts #0061 into the Tan shroud lower mounts on each side. Use slow
cyana,

D. Align the final shroud so that it is square 1o the fan and then tighten all previously
installed hardware. Check [or no binding when eagine is rotated. I may be necessary Lo
foosen the four bolls #0005 holding the front Tan shroud braces and re-adjust {or proper
fan clearance,

NOTE: It is possible Lo R & R the engine/motor mount assembly without disturbing the clutch/bell assembly
or the gear mesh if your carclul. You will lind service, in this regard, Lo be far simpler than with the
convenlional system.

Tty 0%
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"Fan Removal for R & R"

Removal of the fan hub from the eogine is quite simple. Support the fan/hub assembly from
beneatl as near 1o the engine as possible. Un-thread the crank nut oatl it is even wilh or
slightly above the ends of the crankshaft. Tap the nut/crank with a wooden dowel and
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hammer or the plastic handle of a tool. The upper collet should releasc casily, unless you
have used excessive amounts of Loctite, If this is the case apply a little solvent such as
acclone or thinner to the upper collet to help loosen the Loctite.

VI RADIO TRAY ASSEMBLE AND SERVQ INSTALLATION

Step 1 Installation of Radio Tray Frame Supports,

Parts Required: Bag#
1 #0535-1  Lower Radio Tray Support (Lell) 6A
1 #0535-2  Lower Radio Tray Support (Right) 0A
1 #0347 Upper Tray Frame Supporl oB
4 #0003 M3x 10 Sockel Head Bolis 6B
4 #0065 M3x12 Socket Head Bolis 6B
6 #UHHO 3mm Locknuts oB
2 #106-00)  Lower Canopy Stand-Offs OB
6 #0Y M3 Washers (Small) 6B

Refer to Drawing # 7.

A. Mount the upper tray [rame support #0347 (o (he graphite vertical [ront plate #0586-23
using two M3x10 socket head cap screws #0063, two lal washers M3 small #0009, and
two hex focknuts M3 #0019, Only assemble Joosely al this time.

B. Mount the lower tray supports #0535-1 and #0535-2 to the lower frame rails 0586-21 and
#0580-22 using lour M3x12 bolts #0065, four 3mm small washers #0009 and [our 3mm
locknuts #0019, Do not fully tighten.

. Mount the Jower canopy stand-ofls #106-60 to the lower radio tray supports with two
Mx 10 bolis #0063,

Step 2. Mount Serve’s into Plastic Tray Components and Assemble Plastic Tray.

Parts Required: _ Bag#
1 #0575-4  Upper Servo Tray A
I #0575-5  Lower Servo Tray HA
1 #0575-6  Main Vertical Support and Throttle Mount H6A
I #0575-7  Sccondary Vertical Brace "H" OA
1 #0575-8  Swilch Plate 6A
2 #0029 M2.2x13 Phillips Tapping Screws 6C
15 #4027 M2.2x2.5 Phillips Tapping Screws 6C
8 #0001 Flat Washers 2mm (small) 6C
2 #0575-3  Scrvo Spacer Blocks w/Three Holes oC
2 #0575-1  Scrvo Screw Doubler Blocks w/Two Holes 6C
4 #0035 M2.2x16 Phillips Tapping Screws oC
2 #0351 Roll Scrvo Pivols (malc) 6C
2 #0353 Roll Servo Pivots (female) 6oC
2 #0508-1  Custom Tilt Bearings 60

Refer to Drawing # 7.
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A, Servo Installation: The order of assembly of (he various plastic paris is not critical;
however, cxpericnee has shown that il is more convenient to initially fit the scrvos prior to
overall assembly.  The reason for this is due to the adjustable naturc of servo openings.
Obviously (his tray must accept all popular servo sizes, so the Tollowing will outline cach
servo inslallation.

Mount Servo's as Follows:

. Roll (Aileron) Servo: Note that the aileron (roll) servo is mounted on pivats to allow it Lo
rack fore and aft under control of (he collective pitch servo ahead of it. Sclect the servo to be
uscd for Roll control and install all four rubber grommets. Sclect a #0351 Roll Servo Pivol
from the parts bag and, holding it in place under one end, use a small dreill to mark it lor
proper hole drilling o aceept two of the servo mounting screws from your radio hardware.
{NOTE: Recognive that serewing this servo (o the Pivot is just like screwing the servo down to
a wood or plastic scrvo (ray in that a small enough drill must be selected 1o allow your
particular serews to thread into (he plastic) Drill the holes and screw the Pivot to the servo.
In identical fashion, mount the remaining #0351 Pivot Lo the other end of the servo. Press
two #0508-1 custom Lill hearings into the holes in the two #0353 Roll Servo Pivotls. Hold the
servo i approximalte position centered in its clearance hole in the tray and press the bushings
of the  Pivol Supports into the servo Pivot ends (lightly greasc).

Rotate cach #0353 scrve pivol inlo their respective position on the underside  of the upper
tray #0575-4. Hold the entire servo asscmbly and the upper tray together. Allow no side
play in the serve and center the output spline with the true center of the tray(the rear hole of
the screw to the vertical support #0575-6 is true center). Lightly cyano glue the pivot
supports #0353, Re-check the servo alignment, good retention end-wise and frecdom (o
pivol. Glue sceurcly. From the top side of the upper tray drill two small holes (hrough the
slots provided into cach of the servo pivots #0353, Sccure using four #0027 (M2.2x9.5) scll-
{apping screws and Tour #0001 M2 washers,

2. Collective Servo: Scledt two plastic spacer blocks #0575-3. Using the original servo
hardware, mount the blacks to the servo allowing at least 1.0mm of scrvo casc clearance.
Set the assembly into position in the tray, The output position of the servo is 1o the rear
ol the tray. Align the conter hole on cach block #0575-4 install a #(H27 M2.2x9.5 Phillips
Serew into cach cenler hole, Center the scrvo within the apening and tighten all four
servo screws previously installed. Apply a (hin coat of cyano around cach block #0575-3.

3. Throttle Servo: Scleet the vertical tray support #31575-6. Mount the throttle servo with
the splined output shaft towards the rear. Sccure servo using four #0035 (M2.2x16)
Phillips tapping screws, four #0001 (M2} washers, and (wo #0575-1 doublers. Cyano
doublers from the back side.

C. Overall Assembly: Refer to View #7 for overall positioning of all plastic parts. Tt is best
i a thin line of cyano is put on the mating surfaces prior Lo installation of the screws.
Using two #0027 (M2.2x9.5) Phillips scli-tapping screws, lasten the vertical tray #0575-6
to the underside of the upper tray #0575-4. Sceure the sceondary vertical brace #0575-7
("H" shaped) to the front side of the vertical tray #0575-0 using one #0027 M2.2x9.5)
screw. Mount the vertical brace with the serew cyelets pointing rearward {towards the
helicopter’s tail). Position the main lower plate #0575-5 and securc using (wo #0029
(M2.2x13) Phillips tapping screws through the {ront two holes in the upper servo plate
#0575-4. Usc four #0027 (M2.2x9.5) in the center (wo holes on the bottom side and the
lower two holes holding the seeondary vertical brace #0575-7.
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Step 3. Monuting Servo Tray to Mechanics.

Parts Requircd: ‘ Bag#

Special Tool: One 3mm or /8" drill bit,

12 #0003 Imm Large Washers oD
6 #0005 M3x12 Sockel Head Bolts oD
6 #0019 3mm Locknuis oD
2 #O9 M3 Flat Washers (Small) oD

Refer to Drawing # 7.

Mount the radio (ray to the upper tray mount #0347 using (wo  M3x12 bolls #0063, two
3mm small washers #0009 and two 3mm locknuts #0019, Before tightening the bolls that
hold the tray to the bracket or the bolts that hold the bracket to the {rond frame platc #-
586-23, make sure the tray is held up against the brackel tight and that the tray is level
and not leaning feft or right,

Using a 3mm or /8" drill bit and using the holes in the lower servo tray supports #03535-
I and #0535-2 as o guide through the servo tray and install the M3x12 boll with the 3mm
washers #0003 and 3mm locknuts #0019, Oncee these four bolts arc in, tighten these
along with the four bolts that hold the tray braces to the lower frames. Sccurely tighten
all radio tray mounting holis. ‘

Step 4. Mount Elevator Serve and the Gyro Motor Assembly.

Parts Required: Bag #
4 #0560-2  Phillips Machine Screws (M2.5x14) e
& #0560-8  Flal Washers M2.5 6E
3 #0389 Fleetrical Wire Lead Refainers niz
4 #0020 M2.5 Locknuts OE

B.

Refer to Drawing # 7.

Check servo clearance in (he cutoul #0586-5 graphile clevator plate and increasc il
necessary. Install all four rubber grommets and brass eyelets into the elevator servo
provided in your radio system. Mount the servo with the out put position towards the
rear in the following order using four M2.5x14 Phillips machine screws #0560-2, (our
M2.5 #0560-8 flat washers, the graphite clevator plate #0386-5, the main elevator servo
unit, four more M2.5 flat washers #0560-8, and four M2.5 locknuts #0020, Snugly tighten.

Route the servo wire Llowards the front radio tray using the three elecirical wire icad
retainers #0389 provided. The retainers are uscd by pressing them onto the head on a
3mm boll. A sugpested wire route is 1o use the forward top bolt holding the tail boom
support halves #0185, to the upper main shaft bearing block, o the back bolt holding the
start shalt bearing bock #0558 Lo the lower bolt holding the frame plate corner block

# 106-72.

Maunt the gyvo motor to the gyro plate #0586-25, using (wo strips ol servo tape, on cach
side on the bottom of the gyro mator. NOTE: Most present day gyro unit will un-plug
from the gyro amplificr and switch box. 17 yours does this, unplog now and re-assemble in
section X1, step L :
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Step 5. Assemble Collective Push-Pull Arm.

Parts Required: Bag#
1 #0500-0  Special Control Arm w/Bcearings 6F
I #0560-7  Special Pivot Stud oF
I #106-25  Stud Retainer Collar (gold) orF
I #0019 Hex Locknut M3 oF
1 #0051 Sockel Scel Screw OF
2 #0103 Threaded Steel Balls OF
2 #0015 Hex Nuts M2 (2.5 long threads) 6F
1 #0107 Threaded Steel Ball M3x16 GF

Refer to Drawing # 7.

A, Inserl one #0500-7 pivol stud down Lhrough the reinforcement hole provided on the upper
scrvo tray between the collective and roll servo positions. Sceure below with one M3
locknut #0019,

3. Study the drawings (o determine which side the steel threaded balls are inserted on the
special control arm #0560-6 on the collective push-pull unit. Bolt the two M2x5 threaded
balls #0103 to the special cantrol arm using Loclite and two 2mm hex nuls #0015, Apply
Loctite to the M3x6 threaded ball #0107 and insert it into the special control arm and
tighten.

C. Slide the special control arm #0560-6 onto the pivot stud #0560-7 foliowed by the retainer
collar #106-25. Apply Loclite 1o the M3x3 set serew #0051, Thread it into the retainer
collar and tighten,

VIL INSTALLATION OF LANDING GEAR ASSEMBLY

Step 1. Assemble Landing Gear and Install.

Parts Required: Bag#
2 #0153 Skids TA
2 #0151 Struts A
4 #0119 M3 Laocknuls 7B
4 #0073 M3x20 Socket Head Bolls 7B
2 #100-66  Main Frame Strat Plates (Graphile) 7B

Refer to Drawing #6.
Special Tool Required: Heat gun (Monokote type) or a source of heat such as boiling water.

A. Examinc view on the drawing to determine orientation of the struts #0151 and skids
#1153, Note that the struts sweep forward.

B. Wearing a glove or using a cloth for protection from heat, pick up onc flexible strul and,
with a skid conveniently at hand, heat one end of the strut until the skid can be pushed
into the hole from the front without unduc pressure. Do not overheat! Push the skid
through until its end projects rearward (hrough the strut exactly 227mm.
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Pick up the sceond strut, heat it the same way and press it on the skid until the skid
projects rearward {rom it exactly 62mm. Again check drawings lor oricatation. The
distance between the bolt holes from the front to the rear strut should be 165mm.

. Grasp the forward strut again, heat its opposite cad and, in a similar fashion, press the

sceond skid through this hole. Continue until it is aboul to engage the second strut. Now
heat the rear strut and, before the front one cools, slide the skid through both into its
final position.

Install the Janding gear with two landing gear braces #106-66 between (he landing gear
and the lower aluminum frame #0163 and #0163, Usc the four M3x20 bolts #0073 and
M3 locknuts #0019,

INSTALLING FUEL TANK SYSTEM

Step 1. Assembling Foel Tank System.

Parts Required: Bag#

Special Tool: 3/16" Drill Bit

1 #104-10  Fucel Tank BA
1 #0397 Fuel Line (16 inches) 2A
2 #0682 8 inch Tic Wraps BA
1 #0405 Fuel Vent 5B
I #04H Fuel Clunk 8B
1 #0403 Fuel Pick-up 8B
2 #0011 Fuel Fitting Washers M35x10) 8B
2 #0013 Fuel Titling Nuts Smm 8B
I #104-12  Fued Cap w/Plug 8B

B.

D.

Refer to Drawing # 8.

Study the drawings and drill the holes for the fuct tank filtings #0405 and #0403,
Carclully elean all debris from the tank.

Mount the gas vent fitting #0405 using one M5x10 washer #0011 and onc Smm hex nut
#0013,

Cut a picee of luel line #0397 10mm long. Put the fucl clunk #0401 on once end the fucl
fitting #0403 on the other. Install the assembly into the tank using one M35x10 washer
#0111 and one Smm hex nut #0013, Before completely tighlening rodate the tank and
check how the clunk works, 1t must fall down and touch each side as that side is {acing
downward. Rotating the clunk line will change this, cither helping or hurting the clunking
cllfeet. Tighten the fittings, securcly.

NOTE: The fuel Clunk must not touch the end of the tank when held on end, so as not to
cause an obstruction in the fucl draw.

Belore installing the Tuel cap # 104-12, rotate both plastic ends of cach side of the rubber

plug uatil none of the holes in the rubber are visible to ensure proper scal. Install rubber
cap plug in the Tuel tank # 104-10 and tighten the conter screw securcly.
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Step 2. Mounting the Fuel Tank,
A. Using two strips of servo lape on top of the fuel tank and position the tank under the
servo Lray and stick in place {Center the tank in between the lower canopy stand-Offs

#106-00). Usc the two 8 inch tic wraps #0682 to sceure the tank.

ASSEMBEBLE THE TAILROTOR TRANSMISSION

Step 1. Assemble Tailrotor Hub and Blade Holders.

Parls Required: Bag#
2 #3694 Graphite Tail Rotor Blades 9A
4 #3694-1  Nylon Washers 9B
2 #0019 Hex Locknuts 3mm 98
2 #0073 M3x20 Socket Head Bolts oB
2 #0103 M2x3 Threaded Sieel Balls (Long Thread) 9B
2 #0299 M4x10 Ball Bearings 9B
2 #0439 Mox10 Ball Bearings 9B
2 #0453 Tail Rator Blade Mounts 9B
2 #0457 T/R Thrust Bearings 9B
2 #0446-2 Special Machined Nuls 9B
4 #0446-3  Special Shims 001 93
4 #0446-4 Special Shims 003 uB
1 #0541-7 One-Picce Machined 4mm Stud Steel Tail Rotor Hub 9B
2 #3694-2 Knurled Spacers 9B

Refer to Drawing # 9.
NOTE: Remember (o clean all steel components hefore applying Loctite.

A. Take the two tailrotor blade mounts #0453 and thread the M2x5 threaded balls #0103
into the outboard holes, using slow cyano.

B. Press the MdxI10 ball bearing #0299 into the blade mounts, on the rool end, scaling thom
squarcly and fully. .

€. Pack the #0439 ball bearings full of grease and the wipe off any excess, Press the bearing
onto the special nuls #0446-2 and scat them fully. NOTE: 1f more than thumb pressurc
is required, apply pressure ta the inner race of the bearing only.

0. Lay out the (wa thrust bearing assembles #0457, Use two spare 4mm bolts for greasing
and assembling the thrust bearings. Each bearing has one race that has a smaller LD.
Place the small 1.1, halves on the two bolis with the ball grove facing up. Apply grease
all the way around the groove. Next place the ball retainers with the cup sides vp onto
the balls, Apply grease Lo the top sides of the bearing race that has a larger 1L.D. Place
the other halves of the hearings on the holts completing the assemblies, wipe ofl any
CXCCSS Zreasc.

E. Slide the Dade holders onte the one picee machined steel T/R hub #0541-7 followed by
the thrust bearings. NOTE: The large LD, hall of the thrust bearings has' to go on the
steel hub fiesty leaving the small 1D, hall acxt to the shims #0446-3 or #0446-4 and the
spectal nut #0446-2.
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Thread the special nuts up onto the steel hub and lightly tighten, Check for end play in
the blade holders. NOQTE; If there is end play in the blade holders it will have NO
adverse ellect on the operation of the tailrotor duc to centrifugal force loading the thrust
bearing as it was designed o do. However two dilferent sizes of shims are provided if you
would like to remove some of the end play. NOTE: A small amount of end play must
exist s as nol Lo pul the bearing in a bind. If shims are used, place an cqual amount on
cach side beeause it is important to keep the distance equal between the center of the hub
and cach blade pivot hole. Remove the special nut #0446-2, apply Loclite and securely
tighten.

Scleet the graphite tailrotor blades #3644, four plastic spacers #3694-1 and two knurled
pivat bushings #3694-2. Press indo cach blade pivol hole one cach #3694-2 pivot
bushings. Inserl one #0073 M3x2( socket head bolt (previously installed in step 1.)
partiatly threw the blade pivot hole in the tail rotor blade mount #0453, From the inside
ol the blade mount slide one #3694-1 plastic bushing followed by a graphite (ail blade and
another #3094-1 plastic bushing., Press the sockel head bolt entirely through the blade
mount. Secure vsing one #0019 3mm locknut. Tighten only encugh that the tail blade
can rolate with slight pressure, NOTE: 1 the tail blade and mount are held horizontally
the (ail blade will not Talk,

NOTE: Re-check drawing [or correct tail blade dircetional oricntation for a
clockwise rotation. The tail rotor pivot bolts #0073 should be Tacing inward.

Repeat entire procedure for the other tail blade.

To balance the entire ail rotor assembly the #0429 tail rotor ontput shalt found in scetion
10D may be uscd as a balance bar. Slide the asscmbled tail rotor hub half way onto the
shall. ‘

NOTE: To accuralely halance Lhe tail rotor, the tailrotor blades must extend straight out
from the hub and parallel to cach other.

Sct this entire unit in between (wo "glass” glasscs on a flat surlace. 1f there is an
imbalance (he heavy blade will hang lower. Add weight in the form of a narrow strip of
colored tape or prelerable use a small 3mm washer on the blade pivotl holt of the lighier
blade, to balance. (If the washer is used trim the washer with a pair of cutters to achicve
the proper weight needed.) The tail should remain o any position il balance is correct.
Proper blade balance is essential. Remaove the output shalt #0429,

Step 20 Assemble Piteh Slider and Bell Crank.

Parts Required: Bag#
I #0018 M2 Locknul 9C
2 #0041 M2x8 Slofted Cheese Head Machine Screws 9 C
i #0043 M2x10 Slotted Cheese Head Machine Screw 9C
1 #0095 Special Boll Tail Rotor Bellerank e
1 #4101 M2x5 Thread Steel Batl{Short Thread) 9
2 #0133 Long Ball Links - Long 9C
2 #1159 M3x7 Ball Bearings 9C
1 #0301 M2 Steel Ball ¢
1 #0435 Brass Tatl Rotor Control Slider 9C
1 #0437 Plastic Control Slider Ring 9C
2 #0439 Mox10 Ball Bearings : 9
1 #1441 Plastic Pitch Plate - Tail Rotor aC
1 #0443 Snap on Relainer Pitch Plate 9C

38



Jeiv U8
XOpSELL0e

1 #0445 T/R Bellerank T
Refer 1o Drawing # 9.

Begin by threading the M2x5 short threaded ball #0101 into the side hole of the control
ring #9437, Use cyano and thread the ball squarely in place.

Place the two #0439 ball hearings (M6xHY) on a clean paper wilh the balls visible,  Ligltly
grease cach.

Slide one bearing on the #0435 brass control slider.  Lightly slide the control ring over the
slider, followed by the other hearing, and lnally the #0441 pitch plate small eod first.
Press together until the bearings squarcly and completely enter the recesses in the control
ring. Do not foree,

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 greal care to ensure (hat the control ring is ncither to tight nor (o
loose. The control ring bearings are precise and delicate bul necessary for a tight play
[rce tail rotor conlrol, ‘

Cutl a hole just large cnough te go over the end of the brass slider in a small picce of very
thin plastic such as the flap [rom a plastic sandwich bag (Saran Wrap, ete) and place it
over the slider against the pitch plate [ace. Rest the slider vertical against a woaod or
cardboard surface, pitch plate up, and press the retainer in place, cupped face UP. A
picce of scrap wood with an appropriafe drilled hole in it will be very helplul for this
operation. Conlinue pressing the relainer in place until it seals against the thin plastic
shim. Carclully tear and pull the plastic out. This should provide a subasscmbly in which
the control ring is free (o rotate smaooathly bad with negligible end play. Apply cyano Lo
retainer clip where it touches the pilch control plate.

Screw #0133 ball links to the pitch plate using M2x8 machine serews #0041 Just scal the
serews, so that the links can rotate with firm pressure.

Press the M3x7 ball bearings #0159 info the holes in the tail rotor bellerank #0445, wsing
the special bellerank bolt #0095 to keep the bearings aligned during the process.

. The control bellerank #0445 has three 2mm holes in the control arm.  In most cases the

center hole provides the most efficient (ail rotor cantrol. From the top side of the tail
rotor hellerank #0445 (hread in a control ball assembly as follows: ane M2x i) slotted
machine screw #0043, one M2 steel ball #0301, securc in place with one M2 locknut

#0018, Use Loctite.

Step 3. Assemble the Gearbox and Tail Rotor Hub.

Parts Required: Bag#
I #0800-7 T/R Input Shaft 5.0 x 37.3mm 9D
4 #0025 I'hillips Pan Head Sclf Tapping Screws M2.2x6.5 oD
4 #0511 M33 Socket Scl Serews oD
[ #0421-A T/R Gear Box Housing aM
1 #0421-B T/R Gear Box Housing 9P
4 #0425 M5xIE3 Tail Gear Box Ball Bearings o
1 #0429 T/R Ouiput Shait 9D
I #0431 E-Chp - Outpul Shafi 9D
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I #0433 Plastic Gear Spacer - Quipul Shaft oD
2 #0427  Bevel Gears 9D
2 #0056 M3x5 Dog-Point Socked Sel Screws 9D
4 #0426 005" ((12Zmm) shims 9D

Refer to Drawing # 9.

SPECIAL NOTE FOR INSTALLING #0427 OR #0547 TAIL ROTOR GEARS IN ALL X-CELL OR XL-PRO
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HELICOPTERS.

Four #0426 - (05" (.12mm) shims are provided lor adjusting 1he gear mesh. Tnmost cases none
will be required, however in some cases 1 or 2 per gear may be nccessary (o achieve optimal gear
moesh.

The sct-up procedure is as Tollows:

1.) Trial fit all components (without shims) and asscmble gear box with a couple of the #0025
serews, To be aceurate, it is neeessary Lo insert the transmission into the tailboom cach time you
wish to check gear mesh. This is becanse the boom will slightly compress the transmission casc.

Each shall assembly should be individually test fitted with each transmission case in place o
check for end-play and excessive bearing loads. The former is caused by the gear being set Loo
far from the bearing or spacer and the later is from too much spacing causing the asscmbly to
"stap” into place in the transmission,

2) Ifitis determined that shims are required, trial fit onc-at-a-time {never exceeding two in any
one tocation) to optimive gear backlash. The above procedures must be adhered 1o cach time
a shim is tested (Lo avoid end play or earing pre-load).

By cxamining the drawing you will sce that only two positions arc acceptalde {or shimming,
Position (A) is behind the bearing nearest the gear on the input shaft and next to the stepped
arca ol the transmission.  Position (B) is outside the bearing on the output shaft but inside the
flange of the transmission casc.

The most desired gear mesh will be that of minimum backlash, even the point of having slight
interference during rotation. This condition will " Break-in® during the first few flights. As with
any similar system, we always recommend a through cheek over after the first 20 - 30 Nights 10
ensure good mesh and change to new grease (1o remove any break-in debris).

NOTLE: At the builders diseretion the bearings and shaft in this section may be glucd
together using loctite (red, green or blue), If you choose (o do this the disassembice process
will become very difficult and will require the application of heat to break down the glue.

A. At this time clean the input shaft #0800-7 and the output shall #0429, the inner race on the
four ball bearings #0425 and the two hevel gears.

B. Al builders discretion apply a small amount of blue Loctite to input shaft #0800-7 next to the
delrin coupler, Slide one of the bearings #0425 all the way up against the delrin. Lay the
lower half of the T/R gear box #0421-A on the table and hold (he input shalt over the T/R
gear box half and apply a small amount of Loctite where the sceond bearing goes and slide
the bearing into position. Apply blue Loctite to the two M3x3 sct screws #0051 and start
cach in to the one bevel gear #0427, Place the gear on the shaft and run onc of the set
screws down and make sure that it is on the fat.  Push this asscmbly down into the lower
T/R gearbox hall and adjust the gear so that no end play exist but without binding the two
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bearings. Tighten the two sct screws thoroughly and set aside this asscmbly to cure for a few
minulcs, 3

. Snap the E-clip #0431 into the groove on the T/R outpul shalt #0429, Apply a small

amount of Loctite to the small portion of the shaft heside the E-clip, Slide one of the (wo
remaining bearings #0425 onto the shaft and up against the E-clip.

. Apply blue Loctite (o the two remaining M3x3 set screws and start them onto the other bevel

gear #0427, Slide this gear onto the shaft teeth first and run one of the set serews down into
the flat spot on the shaft, Slide the plastic spacer #0433 on next followed by the remaining
ball bearing #0425, Apply Loctite where the bearing will sit. Lay the other T/R gear box
hall #0421-B an the table and place the output shaft into its perspective position. Oncee again
adjust the gear and tighten so that there is no end play and no hinding in the bearings.
Caution: This is a small gear, do not over tighten,

Apply a liberal amount of grease (o both gears. With the two shafls in there respective
positions bring (he two T/R gearbox halves together and install the four M2.2x0.5 phillips
serews #0025, NOTE: Be surce (o install the screws from the correct side. Checek Tor binding,
il any - recheck bearing and gear spacing.

Slide the T/R pitch slider unto the shaft. (Pre-Assembled in siep 2)

Engage the control ring ball in the clip end of the bellerank assembly #0445 from step 2 and
squarcly thread the special bolt #0095 into the gear housing #0421 from the bottom.
Tighten (he bolt until there is no play or bearing drag.

Check the oricntation of the tail rotor hub asscmbly on the drawings. Shide the tail rotor hub
#1541-7 onlo the tail rator output shadt #0424, Line up the threaded holes in the tail rotor
hub with the crass hole in the output shafl, sceure in place using two M35 dog point socket
set serews #1056, Use Loctite,

Snap the two ball links #0133 onlo the threaded balls #0103 on cach Lail rotor blade mount.
Again check the drawing for proper orientation.

BUILDING THE TAIL BOOM

Step 1, Installing Tube Drive.

Parls Required: . Bag#
1 #0587-2  Carbon Graphite Taithboom 6-Ply-Coated 31.5" 10A
1 #08309-1  Tuohe Drive Shall 10A
4 #0057 Mdxd Sct Scerews 0B
2 #0800-2  Delrin Shaft/Bearing Adaplers 108
2 #0800-3  Torque Tube Ball Bearings 08
2 #0800-4  Dclrin Bearing Supports 10B
4 #0800-5  X-Ccl O-Rings 108
2 #0800-11 Male Universals 108

Refer to Drawing # 10.
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Snap onc inner bearing adapter #0300-2 inside the ball bearing #0800-3. Support the
bearing below the inner race and press the delrin adapter in place until it snaps. Place (he
assembly over an upright outer delrin bearing support #0800-4 (cupped cnd) with the
adapter Mange upward, Press until i also snaps in place. Repeat with the other parts,
Slide one O-ring #0800-5 into the first outside groove of cither end of the compleled
bearing asscmbly,  Pass a sccond O-ring in the same manner into the second groove.
Repeat this process on the remaining bearing assembly. Using a wooden dowel or similar
deviee which will slide inside the tailboom. Press each boom bearing assemblics info the
tail boom 105" from cach cnd. (NOTE: A small amount of dish washing soap and water
inside the boom and on the rubber O-Rings will make the assembly slide casicr,)

B. Note the design of the steel insert in the graphite shaft #0809-1. The alignment of the malc

universal #0800-11 is dictated primarily by its fit over the exposed portion of the steck insert.
When slid in place, it will automatically stop at the end of the graphite tube. As a secondary
point of alignment, the large 1.D. bore of the male universal will snugly it over the O.D. of
the graphite shaft. This provides additional support for the ends of the graphite tube which
are the most vulnerable to damage. There may be a little fitting necessary o install the male
universal. Ideally, the [ should be a light press fit{never foree it in any way). 1T the male
part will not fit in this nanncr, simply lightly sand the last §5.0mm ol the graphite (ube with
a litlle sandpaper such as 400-601) grit, using a rotating motion between fingers. When the
malc universal is properly positioned, you will see the eenter point of each milled [Tat diccetly
in the center of the set serew holes. Apply Loctite and sceurcly tighten the M4x4 set screws
#O057.

NOTE: i is not reconunended Lo apply adhesive (o any part of the male vniversal installation
since fulure service will be impossible. ‘

Aller one male universad is in place, insert the graphite tube into the tail boom through each
bearing assembly, sliding in far cnough to allow installation of the remaining universal joint,
Instadl the other universal #OR00-11 in the same way.

Step 20 Installing Tail Rotor Push Rod Guides and Fino Mounts.

Parls Required: Bag#
1 #106-36  Control Rod M2x29 10¢
8 #0009 M3 Small Washers 10C
2 #0585-6 Carbon Boom Suppuoris 10A
I #0375 T/R Push Rod (700mm) 10A
I #0588-8  Horivontal Fin - Graphite HA
I #0583-0  Vertical Fin - Graphite A
4 #0477 T/R Control Rod Guides 10
I #0385 T/R Control Rod Coupler 10C
T #0479 Horizontal Fin Mount 10
1 #0683 Tailbox Clamp{with pre-dnlled hole) 10C

Assembled Tail Rotor Gear Box (From Scetion X)
4 #0015 M2 Hex Nuts 16C¢
4 #0043 M2x10 Slotted Machine Screws nc
4 #0019 M3 Locknuls 10
1 #0025 M2.2x0.5 Phillips Screws 1
5 #0032 M2.0x0.5 Phillips Screws 10C
I #H63 M3xt0 Socket Head Boli 10C
I #0073 M3x20 Socket Head Boll e
PR AURY Plastic Ball Links{Long) HC
2 #6S M3xi2 Sacket Head Bolis HYC
4 #0585-7  Threaded Male Inserts 10C
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4 #0585-8  Foemale Mounts 10C
2 #0027 M2.2x9.5 Phillips Screws 10¢

Refer to Drawing # 100 and 11.

NOTE: The notched end of the tail hoom is the rear (Tail Transmission) side.

A,

b.

&

LN

Slide the #0479 horizontal fin clamp omto the tailboom 9-3/8" from the rear. Looscly mount
the [vur tailrotor control rod guides #0477 by wrapping them around the boom and sceuring
cach with an M2x10 machine screw #0043 and 1 M2 hex nut #0015, Mount one between
the horizontai fin clamp #0479 and the “rear” end of the tailboom and mount the other three
in front of the horizontal fin clamp.(The screws are long enough to allow the control rod to
be snapped in from (he sides when needed).  Measuring from the notehed end of the
tailboam, the first control rod guide should be 122Zmm from the end. The next guide should
be 165 millimeters fromy (he first one, The next 2 guides should be 165 millimeters apart,

Sticke the Tailbox clamp #0683 onto the boom and install the M3x10 bolt #0063 and M3
locknut #0019 which squceres the clamp together. Do not fully tighten. NOTE; Notice that
the hoom is notched and that the tail box has a key on one side which when inscrted into the
boum notch will prevent any rotation of the tailbox.

Shide the assembled tailrator gear box into the boom as far as it will go, slide the clamp up
against the taillox and align the three holes. Screw the tailbox Lo the clamp using the three
M2.9x9.5 Phillips screws #0032 and slow cyanoe.  Ensure that the tailbox is [ully scated then
tighten the M3x10 bolt in the clamp. .

There is a small hole pre-deilled in the top of the clamp #0683, Using a #55 or a (052) dvill
bit, drill through the room and the top halfl of the taitbox. The bit will stop when it hits the
input shaft. Install onc of the three M2.2x6.5 Phillips screws #0025 into this hole. This scrow
will act as a safety to ensure that the lailbox cannot be ejocted.

If you arc clecting not ta paint the flins you may install the horizontal fin #0588-8 and the
vertical fin #0588-9 ad this time. Install (he two remaining M2.2x9.5 Phillips screws #0027 in
the 1wo holes in the top of the horizontal fin #0588-8 and indo the fin mount #0479 A small
amount of Goop or silicone glic under the horizontal fin #0481 will help extend the Tife of
the fin. Use two M2.9x0.5 Phillips scrows #0032 to mount the vertical [in inte the tail rotor
(ransmission mount #0683,

Examinc the central rod coupler #0385, noting that it will aceept the control rods beyond
their threaded portion. The intent is (o hetter support the rods against bending. Use the
coupler o join the tail rotor control rod #0375, and the tail rotor control rod extension # 106-
30, (Protect the rods with tape or coth when clamping them to allow the coupler to be
serewed on) Be sure both rods enter the coupler approximately 7mm in depth. Start a long
plastic ball link #0133 on cach end of the push rod. Adjust (o the lengths shown in drawing
#11.

Slide the ailboom through the rudder support block #0818-2 and into the front tail boom
support. #0185, the boom will not slide through the rudder support Mock with a slight
twisting motion, then use a heal gun to expand the rudder support block #0818-2 prior to
inserting the boam. Spin the main shaft back and lforth until the (ail drive engages, then push
the boom in as far as it will go. Mark the boom next Lo the tailboom support halves #0185
with a picee of tape or put a small scratch on it with an X-acto knife. Slide the boom back
about 2.0mm. Standing hehind the model, sight the taithox to the mainshall. Make sure that
the T/R shafll is perpendicular (o main shaft. Tightea the four M3x35 bolts ia the tailboom
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support halves, then recheck alignment. Option: Due to the size of some workshops and the
ageravation of spinning a model around on the table wondering what you arc going to knock
over next with the taithoom, you may want to wait until you've linished sctting up the main
mechanics before installing the tailboom.

. Assemble cach graphite boom support #0585-6 using four #0585-7 threaded male inserls and

four #0585-8 female mounts as follows: Using 80 grit sand paper {or similar) roughen the
smooth raised arcas next Lo the threads on cach #0585-7 threaded male insert. Clean both
the #0585-7 and #0585-8 parts with alcohol or thinner.,

Gluing the ends in place is a simple matier and can be done in a number of ways.

METHOD (A) - Apply 1.B. Weld cpoxy liberally to the threaded male insert #0585-7
(avoiding the threads) and the inside of cach tube end. Push cach insert in place until only
the threads are exposed. Allow to dry overnight. The following day, apply RED Loctite, slow
CA, or epoxy (o the threads and screw cach female mount #0585-8 in place. Note that each
mount has a 2-1/4 degree angle milled into it to allow for the width variation [rom lrames
to Lail clamp as shown in the drawing. Promptly proceed with steps "H" and "1". Obviously,
the choice of adhesive will dictate the speed of which you must proceed in this step. Allow
the assembly to cure fully helore operation.

METHOD (B) -1l you'rc in a rush, this is the quickest method, Screw cach threaded male
insert #0585-7 into a female mount #0585-8. Apply Slo C.A. Lo the insert and the 1D, of
the female mount. Spray a little C.A. Kicker onto the graphite tube (on one end only) and
insert it fully into the mount assembly. The other end must be assembled, aligned and
installed without Kicker so sullicient time is available. (After installation Kicker can be used
if desired). Again, be sure to study the drawing so that parts are not improperly aligned and
not uscable. NOTE: Before the glue has completely dried, recheck overall length of the
taithoom supports, they should remain cqual in length,

Maunt cach graphide hoom support #0585-6 (o the inside of the lower frames using {wo
M3x12 bolts #0065, six Jmm small washers #0009 and (wo 3mm locknuts #0019,

Place a 3mm small washer #0009 on the M3x20 bolt #0073, Run the bolt through the felt
hoom support then place a washer on the bolt, Next slide the horizontal {in clamp #0479 on
the boom to line il up with the bolt. Use a M2.5 driver or allen wrench (o thread the bolt
through the fin mount, Place another washer on the bolt, slide the right boom support and
secure with a 3mm locknut, NOTE: Before fully tightening make sure that the horizontal fin
is square to the main shafl.

INSTALLATION OF REMAINING RAINO EQUIPMENT, ASSEMBLING AND INSTALLING

PUSHRODS.

Step 1 Install the Switch Tor the Receiver, Gyro, Radio Receiver, Battery and the Antenna.

Parts Required: Bag#
5 #0389 Electrical Wire Retainers 1A
2 #4695 4" Nylon Ties 1A

Provisions have been made in plastic (ray switch plate #0575-8 for the receiver swilch and
(he gain box Tor the gyro. IF you cleet 1o use these positions, Mount the two devices al this
time.

44



drele a8
LY RCIATINE P

G

Add an cxtension lead 1o the rudder servo and roufc the wiring forward along the right side
ol the helicopter. Use two cleetrical wire retainers #0389 to hold 1o the lower ront Dog-
Buone bolt and then o the wpper fan shrond bracket bolt,

Plug, all your serve leads into the reeciver and gyro motor unit, Do not allow any wires {o
rub the corners of the graphite frames or any moving part. Three wire lead retainers are
provided for holding gyro wires next to M3 bolt heads. Route all wircs as ncatly as possible
using small tic wraps (o bold in place.

Mount the gyra amplificr on the bottom side of the plastic servo tray just ahead of the fucl
tank. Use double sided servo tape (o secure in place.

Wrap the receiver and battery in foam and mount on the front of the plastic servo tray. the
batlery mounts best on the underside. Sceure witl cither velero or tic wraps looscly pulled.

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

[ you are cleeting Lo use a foll length antenna, route it out of the canopy then down to the
Landing gear strat next 1o the skid and then back up to the tailboom, Again ensurc that the

wire doesn’t rub any corners and 1s (ree from moving parts,

SPECIAL NOTE: If using a computer radio, clear alf ATV’s to 100%. Clear normal throttle

and normal pitch curves so that they arc symmetrical and throwing to there limits. Clear sub
{rims, trim memory, stunt trims, or anything that would change scrvo centering.  Check
dircction of the servos

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

Step 2. Install Rudder Serve and Pushrod.

Par(s Reguired: Bag#
2 #0389 FElectrical Wire Retainers iIB
4 #0020 M2.5 Locknuls B
4 #0560-8 M2.5 Flat Washers 1B
1 #4024 M2.2x4.5 Phillips Scll-Tapping Screws Hn
1 #0043 M2x 10 Slotted Machine Screw 11B
1 #0361 M2 Steel Ball 11B
2 #(H15 M2 Hex Nuts 1B

Refer to Drawing #11.

A

As per the drawing mount the fail rotor servo to the rudder servo mount using four M2.5 flat
washer #0560-8 and four M2.5 Tocknut #0020. Tighten securely, but do not over compress
the servo grommets, NOTE: The servo output is towards the front of the belicopter.

OPTIONAL: A simadl M2.2x4.5 Phillips scll tapping screw #0024 may be installed (hrough
the rudder servo Dlock #0818-2 and into the boom. I will be necessary to drill a small hole
prior (o installing.

Route the tail rotor seevo wires using two eleetrical wire retainers #0389, The front dog-
bone bolt and the top bolt on the Tan shroud front support #0549-6 works well for locating
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the wire relainers.

. Activate clectronie tail rotor compensation (ATV) for "RIGHT" (Clockwisce) rotor rotation,

Check dircetion 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 seevo that it is square
to the servo. As per the drawing, install one M2x10 slotted machine screw #0043, one M2
steel ball #0361 and onc M2 Hex Nut #0015 into a hole al least Himm out on the servo
wheel and mount it at %) degrees facing upward, Sceure with Loctile using one M2 hex nut
#0015,

NOTE: The Rudder ball en the servo wheel will be in a neutral position al 1/2 collective stick.

E.

Bend the tail end of the tail rotor control rod approximately 168 degrees in order to align
with the tail rotor bellerank #0445, Snap the rear ball link #0133 onto the steel ball in the
tail rotor hellerank #0445, Adjust the position of the four rod guides along the boom 1o allow
a free-sliding control rod and tighten their serews as well as the one in the front rod support.
{Use Loctite.) Allach the front ball link to the radder servo, Adjustment of the control rod
will come later.

Step 3. Install Elevator Pushrod.

Parts Required: Bag#
2 #0313 Special Control Rods He
2 #0135 Ball Links (shaort) HC
4 #0133 Ball links (long) 1
2 #0043 M2x10 Slotted Machine Screws Ho
4 #0015 Hex Nuls 2mm HC
2 #0361 M2 Steel Balls HC
1 #0367 Control Rod M2x60) T

Refer to Drawing #11.

A,

Scleel the #0367 clevator control rod and two #0133 long ball links. The adjustment of this
rod is critical and not open to any variations. Since the push-pull system works on a simple
parallclogram system in conjunction with the clevator swing arm, the overall length of the
#0367 rod is important. The gap between balt link base and hall link base (expose 2.0mm
wirce} s 34, Install this pushrod between the #0105 ball of the clevator bellerank #0825
in the swing arm and the #0107 ball on the inside surface of the #0819-1 special control aem.

Scleet a servo wheel or arm with a minimum radius of O.D. 24.5mm. Electronically neutralize
your scrve (being sure no "teim” exist on the transmitter). Study the drawing 1o show how
Lo determing the correet positioning of the wheel. Each control ball will be mounted dircctly
in-line with the center of the servo wheel approx. 19,5 - 20.0mm from center. Install cach
using onc M2 steel hall #0361, one M2x10 sloticd machine screw and two M2 nuts #0015
as a spacer and retainer, This is Lo say that the serews arc installed from the outside with the
nut next o cach surface of the plastic wheel, If this is not adhered 1o, it is possible
interference could resull during, operation.

Scleel two #0313 threaded rods. On one end ol each install one #0135 short ball link fully.
Follow this with one #0133 long ball fink, lcaving a gap between the links of about 4.0mm.
Cheek cach #0313 assembled pushrod for fit. Due to variations for cach type of servo, you
will need 1o adjust their length accordingly.  You should attempt to keep cach as equal in
lenpth as possible and adjusted so each ean be freely “rocked” on its respeetive ball withoul
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undue load at neutral. Ounly very minor deviations in one rod length 1o another is allowablc.
Keep in mind that maximum cfficicney is obtained be cqualily and accuracy in such a set-up.

Final Check: With the clevator stick in neniral the elevator bellerank control arm will be
parallel with the main shaft.

Step 4. Install Aileron and Collective Pushrods,

Parls Required: Bag#
2 #0371 Threaded Pushrods M2xH) 11D
4 #0133 Ball Links (long) 1D
1 #0359 Roll Serve Link Retainer Bar 11D
2 #0361 M2 Steel Balls 1D
5 #0015 Hex Nuts 2mm 11
1 #0101t Threaded Steel Ball M2x5 D
1 #0313 Threaded Pushrod M2x10 L
2 #0135 Ball Links (short) 1D
2 #0045 M2x14 Threcaded Machine Scrows 1P

Refer to Drawing #11.

A.

B.

D.

F.

Study the drawing showing (he special control arm assembly on the aileron pivoting servo,
NOTE: that the three control rods running 1o il bave their ball links trapped by the arm
asscmbly and therelore, must be labricated lirst.

Scleet the M2x18 (hreaded poshrod #0313 and install two plastic ball links short #0135,
Thread them on undil the twao links basc is about 2mm apart.

Scleet the two thread pushrods M2x98 (curved) #0371 and thread once #0133 ball link(long)
onto cach end of botl control rods. Thread the links on the curved ends of the rods until the
basc ol the ball link #0133 is Hmm from the cenicr of the bend in the rod #0371. Thread
the remaining hall link on until a distance of 72mm is achicved belween the basc of (the links,

Snap one M2 steel ball #0361 (drilled version) in the ball links on (he bent ends of the two
aileron rods #0371,

Inscerl one M2x5 threaded ball #0101 in the center hole of the roll servo link retainer bar
#0359 from the bottom and sccure it with one hex nut M2 #0015, Use Loctite.

Sclect a double ended servo arm [rom the radio system hardware, long enough to match the

and drill and shape it Lo suil. Center the servo clectronically and mount it exactly parallel
with the scrvo fengthwisc.

Inscrt an M2x14 screw in cach end hole of the retainer bar, slide an aileron roll har on cach
and secure with an M2 hex nui. Snap the collective rod ball link on the center ball and
moun! the assembly of the three rod 1o the secrvo arm. Secure with (wo M2 hex nuts from
underncath the arm.  Tighten securely using a small wrench or long-nosed pliers. Usc
Loctite. Check the configuration against the drawing. (Collective rod Torward). Snap the
remaining ball link end on the underside of the collective push-pull arm #0560-6.
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Step 5. Install Collective Push-Pull Pushroids,

Parts Required: ' Bag#
2 #0313 Threaded Rods M2y HE
2 #0135 Ball Links (short) IHE
2 #0133 Ball Links (long) E
2 #0043 M2x10 Slotted Machine Screws 1HE
4 #0015 Hex Nuts Zmm HE
2 #0361 M2 Steel Balls 1ME

Refer ter Drawing #11.

A,

As per the drawing position the push-pull arm #0560-6 Lo the following specifications.

1 A line drawn from the pivol stud #0560-7 through the threaded ball #0107 mount on
the underside of the control arm #0560-6 is exactly parallel with the lengthwise
centerline ol the roll serve and the roll scrvo cutout.

2) A line drawa through cach #0301 ball atop the bellerank is exactly perpendicular to a
ling drawn from the pivol stud center Lo the servo spline center.

Adjust the short collective push-pull rod assembled in step 4 (with the aileron rods) until the
aileron scrvo is exactly vertical with the push-pull arm positioned as described.

Electronically ncutral the collective servo with the collective stick on the transmiller at mid
{onc-hall) position. The scrvo wheel is instalicd so that a line 2.5mm behind the servo spline
center drawn through (wo 2.0mm holes{drilled on a 20.0mm diameter circle) is exactly
parallel with a line deawn through the #0361 balls atop the control arm, at hover poial.
Study the drawing 1o further clarily this relationship,

This is important to understand and exccule accurately to avoid scrva binding at full AT.V.
Once you've drilled the correel holes(a #53 - 059" drill or 2.0mm works best).  Install two
#0301 steel balls vsing two #0043 screws with M2 nuts as spacers and retainers. This is o
say that the serews are installed from the outside with a nut next to cach surface of the plastic
wheel il this is not adhered to, i is possible interference coutd result during operation.

Select two #0313 M2x10 threaded rods. On one of each install one #0135 ball link short
fully. Follow this with one #0133 hall link tong, leaving a gap between the links of about
20mn,  Snap the assembled hinks in place,

With the collective stick at open one-half position, the aileron servo should be cxactly vertical
and both aileron belleranks are vertical (or fevel). Adjust the aileron rods #0371 until the
belicranks #0167 are positioned correctly. Keep both aileron rods the same length.

Step 00 Install Lower Swashplate Controls Rods,

Parts Required: Bag
3 #0227 Threaded Rods M2x18 HF
0 #0133 Ball Links {long) 1F

Refer to Drawing #11.

48



July 98
RYRCIATIN Tl

A,

Start a long fink on cach end of the threc swashplate control rods #0227 and adjust 1o a
length of 3tmm.  Snap the three rods onto the lower swashplate ring, front side of the
clevator bellerank #0825, and to the #0167 aileron belleranks.

Step 70 Install Throttle Pashrod.

Parts Required: Bag
1 #0373 Threaded Rods M2x130} LG
2 #0133 Bail Links (long) 116G
2 #0361 M2 Stcel Balis LG
4 #0015 Hlex Nuls 2mm 110G
2 #0043 M2x1() Slotied Maching Screws HG

Refer to Drawing #11.

A

Install one M2x10 slotted maching serew #0043, one M2 sicel ball #0361, and onc hex nut
M2, inte the carburctor arm (outer hole). Sceure on the back side with a hex nut 2mm
#0015, Use Loctite. Adjust the carburctor arm so that it throws in a symmetrical arc on the
upper side of the carburetor.

Start a long ball link #0133 on cach end of the throttle pushrod #0373

With the colleetive stick in (he middle position, mount a servo wheel on the throttle servo
pointing straight down. Position the cuburctor at 50 percent or hall-hrottle.  Adjust the
throttle pushrod so that it is the same length as the distance between the carburctor arm and
the center ol the servo wmi, Snap the pushrod on the carburetor. Move the collective
throtte stick from high to low with the throtile trim full down moving the throtile rod with
it ta determine where the control hall should be positioned on the servo wheel,

. As deseribed in step "A" install another steel ball assembly into the throttle servo wheel.

Snap on the pushrod then adjust the AT.V.s at full and low stick (o fine tune the throw.

Step 8. Install Rotor head, Flybar and Hiller Control Rods.

Parts Required: Bag
I #0840-0 3.0mm Iardened Precision Dowel Pin PITH
8 #0133 Bail Links (long) 11H
4 #0135 Ball Links (short) 11H
2 #4313 Threaded Rods M2xd0 11H
2 #1335 Threaded Rods M2x75 1TH
2 #0337 Threaded Rods M2x27 11H
1 #0057 Mdx4 Socket Set Screw 11H

Refer to Drawing #11.

A

Sfide (he rotor hicad down onto the main shaft and align the hole on the top side of the main
shaflt #0614 with the hole in the C.N.C. Tiead block #0844-1. This can be accomplished by
holding the rotorhead in onc hand and spinning the maingear clockwise with the other.
Install one 3.0mm hardencd dowel pin #0840-6. (chamlcred end is used for entry) into the
rotor head/main shalt. 1 the dowel pin will not fully inscrt through the main shaft with only
maderate pressure, rotate the head 180 degrees upon the mainshalt and repeat. (The small
aceess hule on the opposite side of head will allow a 20mm wire or 1.5mm Allen driver (o
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be used to push the dowel out.) Onee the dowel pin has fit properly sceure in place ustug
one max4 socket sct screw, using Loctite. Next lighten the previously installed M3x14 socket
head bolts #0067 on the lower opposite side of the rotor head, Again use Loctite.

Al this poinl check (o see how free the washout block slides wp and down the guide pins
#0840-27 in the hotiom of the head Mock, 11 it is stifl, discngage the wash out block and
rolate it 180 degrees and (ry again. Determine which way is best and usc pliers to tweak the
pins a small amount as needed Lo one side or the other until the washout block slides up and
down the pins with a minimum ol drag.

Start a kong ball link on cach of the two flybar control rods #0337 and :Idjll‘\l to 9mm, Snap
both control rods 1o the Mybar control arms and washout arms,

Start a long on cach end of the Hiller control rods #0335 and adjust to a length of 38mm.
These rods go from the hell mixers on the blade holders to the swashplate. Snap both into
position,

Start a short ball link #0135 on cach eod of rod #0313 and adjust to a length of Tmm
between the ball finks. These rods go from the bell mixer to the delta plaie on the rotor head.

CANOPY PREPARATION

Step 1. Mounting the Clear Lexan Window.

Pari Required:

I #106-%  Lexan Window Box
I #0504-1 Epoxy Glass Canopy Box

12 #0024 M2.2x4 Phillips Pan Head Scll Tapping Screws Bag 12
I #1399 Dceeal Stripping Sheet Box

Refer o Drawing #12.

NOTE: Because of current trends to apply wild paint job to canopy and {ins, the window arca was
lelt in the canopy to allow people 1o cxpress their creative side. However, a clear Lexan window
is supplicd for those who wish 1o he able 1o sce in,

A,

B.

If you wish (o use the Lexan window you must cut the opening in the canopy. Cut just inside
the scribe line with a cutting wheel and clean up with a sanding deum, small fle or sand
paper.

Examine the Lexan window and note that there are two seribe lines around iUs perimeter.
The outer maost line is your guide for cutting. Cut about 2mm - gutside this linc using sharp
scissors or & dremel tool and cutting dise (USE EYE PROTECTION),

If you wish Lo screw the window in place, twebve sell Lapping scrows #0024 (M2.2x4.5) arc
provided. The location of cach serew is shown in drawing #12, Alter determining location
of cacl of the 2.2x4.5 Phillips sclf tapping screws #0024, diill a hole al deh location using
a #56 or 046 bit. Holes should he 3mm from edge of canopy opening,

NOTE: Alternately, Miniature Aircralt USA canopy ghie #0502 or epoxy can be substituted for

serews. Use coarse sand paper (80 grit) 1o roughen the surfaces 1o be glued.

Position window in canopy and starting at the nose, drill a hole using the same hit.  Start
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screw and tighten snug, Next, drill (he center hole on top. Work your way along cach side
installing screws as you go.

NOTE: Once the canopy is painted and window is permanently installed, apply a drop of Polyzap
or Goop to the serews on the inside of the canopy.

D. Cut out and apply the decal striping kit as desired.

Step 20 Mounting Canopy,

Parls Required: Bag#
2 #HOM3 Imm Large Washers 12
2 #0063 M3x10 Cap Head Bolis 12
3 #0697 Rubber Grommets 12

Refer to Drawing # 12,

Ao Drill a 1/8" guide or starter hole in the marked location for the canopy mounts and
grommels, Use a grinding stone or a tapered reamer (o endarge the holes to 7.5 - Smm. I
may be nccessary (o use a small serewdriver Lo help work the grommelts into the canopy.
Apply mediom cyana to cach grommet ingide the canopy.

B. Toinstalf the canapy on the model, slide the canopy into position apply thumb pressure (o
the grommet on top of the canopy on the standoff; push grommet down uatil it seats. Hold
the canopy on both sides and pull it over the lower standoffs and push grommets all the way
on.  Place a 3mm large washer on bath M3xi0 cap head bolts and serew into standofls.
NOTE: Refer (o (seetion X) Lo determine whether or nol cutouts are going Lo be iade in the
canopy for switch and gyro gain access,

Step 3. Installation of Thumb Screw Plastic Caps.

Parts Required: Bag#

2 #106-95 Thumb Screw Plastic Caps 12

Refer to Drawing # 12

NOTE: Installation of Thumb Screw Plastic Cap for Canopy Retainer Serews: Suggestion -
Use #100-60) or #106-62 stand-ofl and a block of wood. Thread the M3x1O bolt fully
into the # 106-60{or 62) stand-oll and place (he plastic cap upside down on a Mat surlace.
Usce a block of wood and hammer (or bench vise) to press the bolt head into the plastic

cap. NOTE: Tt is a hard press, no glue is needed.

XHL BUILDING TIHE ROTOR BLADES

ATTENTION!
Read instructions belore building these blades. Blade reinforcements MUST be glued with a generouss amount
of SLOW CYANO ONLY. They must also he clamped tight with vise grips or vise, overnight. No other glue will
work satisfactorily.
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IMPORTANT:

Use ONLY fresh "Slo Zap" or other standard thick C.A.. Tl not apply any "kicker" or accelerator to either
surlace (wood or plastic).

Do not use other "Zap" C.A. products such as "Rlade Zap", "Flex Zap", "Plastic Zap" or other brands of
specialized cyano products, er any epoxy products to glue the reinforcements in place. Always roughen the
plastic inner surface with coarse (40 - 80 grit) sandpaper or the backside of an X-Acto knife prior to gluing,
Apply only to sanded wood (mo paint, sealer, or other wood surface linish).

Step I Assembling Blade Reinlorcements,

Parts Required: Bag#

2 3651-1 Wood Rotor Blades Wrapped in Box
4 0019 M3 Locknuts 13A

4 007t M3x18 Socket Head Bolts 13A

2 3651-5 Pro .60 Blade Reinforeements(Tops) 13A

2 3651-5 Pra o0 Blade Reinlorcements(Bottoms) 13A

4  3074-6 Carbon Filier Inserts I3A

2 3723 Brass Blade Pivots 13A

Refer to Drawing # 13.

A. Firstidentily the top and bottom plastic blade reinforcements #3651-5 marked with a “T" and
"B". Thoroughly rough up the surlace to be glued vsing cither 36 - 40 grit sand paper or a
sharp objed,

B. Malch the holes in the carbon fiber plates #3674-6 with the blade reinforcements #3651-5.
Thoroughly rough up the mating sutfaces on cach.

. Press into the larger of the three holes in cach blade root-onc #3723 brass blade pivol,
Cenler the brass pivol in the holes,

D, Press cach top and bottom plastic reinforcement onto the brass pivols on cach blade. Linc
up the two boll holes in cach reinforcement with the two small holes in cach blade. Press
one #0071 socket head holt threw any of the (wo holes in each blade. With a pencil or pin
trace around the ooter perimeters of cach plastic reinforcement #3651-5 (Both top and
bottom). Remove the bolts #0071 and plastic reinforcements #3651-5.

WARNING: Blade reinforcements must be glued using SLOW
CYANO ONLY. No other glue will work satisfactorily. Read Section
"EE" entirely before proceeding.

. Match cach blade reinlorcement #3651-5 with it corresponding carbon fiber inscrt #3674-6.
(Refer Lo section “B"). Tnsert into the two small holes on cach carbon fiber insert two #0071
socket head bolts, (NOTE: The surface which was not sanded will be on the bolt head side).
On the top side of the rotor Blade liberally apply slow cyano glue 1o the inside of the traced
arca for the blade mount, Press the top plastic reinforeement onto the glued area while
lining-up the twao bolt holes. Wipe away any cxeess glue, Immediately apply slow cyvano (o
the insert arca Tor the graphite plate. Press the matching graphite plate into position, Again
wiping away any excess glue, Completely thread both of the socket head Bolts into the Made.
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On the bottom side of the blade repeat the above process using the bottom plastic blade
reinforcement with matching carbon {iber inserl. Sceure by using two #0019 M3 locknuts and
by clamping the blade pival arca with vise grips, table vise or a suitable. clamping device,
Allow to thoroughly dry.

Repeat step "E” on matching blade,

Step 2. Adding Lead Strips.

Parts Required: Bag#
2 3674-8 3/16" % 362mm Round Lead i3B
3 3712  Balsa Blade Caps 138

Refer to Drawing # 13,

Sand cach rotor blade with 220 or 320 grit sandpaper until very smooth. (Use of a sanding
Mock and proper attention to thin trailing edges will ensure retention of the correct airfoil.
Bu certain the trailing edge remains straight during this operation.

Cut the lead strips #30674-8 into {our lengths, the same length as the long slols wlong the
leading edge of the blades. Cut two shorter picees of lead for the two shorter slots. Be sure
that all like lead strips remain cqual in length.

NOTE: Using a sunding block, sand cach lead strip on a Hat surface by rolling under sanding
block. If an cxact gram weight is desired, the use of a gram scale will e necessary,

Place all the lead strips i their respective slots and weigh the blades on a gram scale or our
new blade balancing system #0514, The (otal weight should be the same. 1 not, trim the
lcad in one of the slots until equal weight is achieved.

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

D.

Nel blade weight

{weight is writlen or root of blade) + . grams
Approximate weight of lead and wood strips installed + 44 grams
Approx. Blade covering installed + 12 grams
Approximate weight ol blade mounts installed +_ 15 prams

Total Flying Weight = grams

I less weight is desired, (rim one of the lead picees in cach blade until desired weight is
achicved.

I more weight is desired, you may also add bronze powder #3709 to the blades.
Starting ad the outer end of the slot, apply a coat of thin eyano around the lead in the slots.

Allow Lo sit Tor about 30 sceonds, then apply cyame accelerator.  Repeat this process until
near the top. A small gap must be lelt as to allow room for the balsa strip #3712,

Step 3. Initial Balance,

Refer (o Drawing # 13
As an iniGal step in balancing, we will now establish the center of balance point. Using a BIC

type pen, dowel, or tube of any type, position the blade lengthwise in front of you on 4 level
surface,  Using the pen as a fulerum ot 45 degrees 1o the leading edge, determine the
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balancing point, mark the blade accordingly, and repeat at 90 degrees to the previous line.
(Hint: Genlly rotate the pen right or lell until the balance is established, and mark well lor
future reference, even afler sanding). Both blades should balance within 1-2 millimeters of
each other. Since they were Tactory matched and all material added accurately measured, you
should have no difficuliy. However, if there is an imbalance, the blades may be maiched by
two possiblc methods. First, determine which blade you wish (o shift and in which dircetion.
For example, if tip weight is (o be added, simply rout out a small arca at the tip of the blade
slot and ghic in a small amount of the excess lead strip as needed, Keep in mind that any
weight added to the blade being corrected, must also be added (o the other blade at the
center of balance point, thus retaining the original balance of the two blades. The optional
bronze #3709 powder may also be used as a balancing aide.

Cut balsa strips #3712 for cach slot and trim to fit (i.c. round corncrs). Press balsa lirmly
into slots and sceure with cyano on all sides, Block sand the raised portion until [tush with
the blade surface. Coat with a lilm ol cyano and wipe away cxcess.

AL your option, seal the wood at the hub and tip areas with either instant cyano or fucl-proof
paint. Li[,lllfy re-sand Dlades with 220 or 320 grit sandpaper once again. Carclully remove
all dust using a clecan towel or a tack rag, wiping several times. Al clcan hladc is a must for
proper adhesion of the blade covering material.

Step 4. Cover Blades.

Parts Required:

2

3674-7 Blade Covering While {In box)
Refer to Drawing # 13,

With the blades now ready lor cover, scleet a clean [lat surface and after removing the
backing material from a picee of blade covering #3674-7, lay it adhesive side up. Now
carcfully mecasurc 10mm in from the ncar edge and mark cach end with a ballpoint pen.
Holding the blade with the hub in your lell hand and the blade tip in your right hand, set the
trailing edge down on the mark from the left end of the covering in a pogition Lo just clear
the base of the hub when i is wrapped into position. Rock gently to adhere the covering to
the trailing edge. \

Al this pomt, the 10mm scction of blade covering will be visible between yoursell and the
blade trailing edge. Fold the blade toward yourselfl and apply pressure on the 10mm section
of the marked covering, This will establish the bottom of the Mades. Lift the blade up with
covering clinging lo Lhe trailing edge and [irmly smooth the short 10mm side onto the
underside of the blade with a continuous slide of the finger. Conlinue rubbing the entire
(railing cdge as you rotate the blade upright. Do not allow the covering to touch the top
blade surface until the trailing edge is firmly bonded with a clean, sharp fold.

Now rotate the blade further and progressively smooth the covering end to end as you go.
Continue around the leading edge and back (o overlap the starting edge of the covering on
the bottom of the blade. Trim excess covering neatly from the blade and smooth the entire
surface again. Repeat this process with the other blade, Note: A vseful technigue to allow
goad control of this sticky material and to prevent it [rom prematurely adhering to the blades
in any arca, weight the covering by sticking a picee of wire on what will be the final edge of
the covering to be adhered, belore slarting.  This will cause the covering to maintain a
cantinuous roll-away from the blade surface until deliberately pressed down. Repeat eatire
process with (he remaining blade.
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Step 5. Final Balance of Blades and Rotor Head.

BN

Refer to Drawing # 13.

Equipment Required: NOTE: The performance potential of modeen R/C helicopters is so
great Lhat the use of specialized cquipment for proper assembly and set-up is fully justificd
by the results achicved. This is particularly true of balancing procedures for all rotating parts.
Nothing so clearly distinguishes ope helicopler from the rest as perfect blade tracking and
reedom from vibration, This manual describes only the procedure usable withoutl special
equipment which includes balancing the fly bar on its own bearing in the pivot block, and
then suspending the head with main blades from the flybar across two straight cdges, such
as two reclangular blocks of wood.  This procedure has been proven very eflective and
produces i vibration free head. The ultimate in head balance can be achieved by using a
good static halancer such as the balancer #0514 sold by Miniature Aireralt USA or its
equivalent, Tts value Jics in its ability to include main blade balance. If you have such a unil,
use it following the instructions with it.

As deseribed in Scction 1, Step 6-G. Recheck balance of rotor head paddles.

Remaove the rotor head from the main shalt. Mount the main rotor blades to the head using
M4X35 sockel head bolt #0082 and M4 lock nuts #0021, temporarily inglalled in section 1,
Position the blades straight out from the head and tighten the screws just enough to hold the
blades in position. :

Obtain two wood blocks at least 75mm (3 inches) high with parallel surfaces (2 short seclions
of good quality 2x4 scrve very well} and twao single side razor blades. Then, suspend the head
and blade assembiy between them supported on the fly bar. One main blade will invariably
tilt downward.

Note: As desceribed, belore rotation of main blade on rotor head may resull in a better
Iralance. Cut a partial steip of the red tape provided (lhe degree of unbalance will give an
mdication of the width necessary) and apply near the end of the light opposide blade. Just
stick a corner of the tape o the blade until the exact amount is determined. When exact
halance is achicved {(when the blade tips are equal distance from the heneh 1op) apply the
tape to the Made starting underncath, as with the regular covering,

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

FINAL MECHANICAL AND ELECTRONIC SET-UP

Step 1, Setting up the Collective Servo.

Refer to Drawings # 14.

AL Move the eollective stick slowly all Lhe way 1o the top and check that the collective arm is

going as Tar as possible withowt putting the elevator hellerank #0825 in a bind where it
sticks through the mainframe and adjust ATV as necessary.

8. Movce the colléctive stick slowly all the way to the bottom and adjust the ATV so that the

collective arm gaes all the way to the bottom without binding.

C. With the pushrod lengths given you should be able to use 100 (o 110% ATV travel on the
pitch servo.
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. With the collective stick at the top check that the swashplate is moving all the way to the
top without binding. Adjust the Tour lower swashplate rods #0227 if necessary.

E.  Once again cheek all collective and aileron, servo's, belleranks, and pushrods at one hall
throtile stick for vertical and horizontal positioning,

SMep 2. Final Swashplate and Fly-Bar Alignment.

B.

Refer to Drawing # 14.

NOTE: Miniature Aircralt offers both swashplate and fly-bar alignment teol kits. Order
#O510 and #0512.

Swashpliate: A final checek lor a level swashplate may be achicved with the use of a main rotor
pitch gauge (#0526) and a fly-bar lock (#0505). All transmitter stick and scrvo arms should
be in a ncutral position. Snap the fy-bar lock into the rotor head. Position the pitch gauge on
one main rotor blade and sct the pitch reading in (he Blade. Rotate the main rotor head in all
four 90 degree pusitions. 1 the swashplate is truly level,the pitch reading will remain the same
in all four positions. I incorreet, adjust the rods just below the swashplate until a level
swashplade is achieved.

Fly-Bar Paddles: Now that the swashplate has been leveled, the fly-bar paddles may also be
leveled, set your piteh gauge on 0 degrees. position on the paddle and adjust the paddles undil
they arc level(Parallel) with the main rotor head. A straight rod such as a fly-bar may be used
an the rotor head top as an aid in aligning the paddies. 1 s very important that the fly-bar
control arms #848-8 and the Oy-bar paddles are all in-line (o each other as per the drawing,
For an exeellent wid order #0510, (Fly-Bar alignment. (ool kit).

Step 3. Adjusting Pitch Curves.

Refer 1o Drawing # 14.

If you have sclected an FAL type set up, you will probably want (o run, depending on blade
sclection, 5 fo 6 degrees of piteh in a hover (one half collective stick position) with about 10
degrees of pitch at Tull stick position and about 3 degrees of negative at low stick position. For
the idle-up(s) you will want arcund 4.5 to 5 degrees of pitch at hover, 8.5 10 9.5 degrees at Tull
top and 2.5 to 4 degrees of negative at low. For throttle hold, you will need about 5 degrees
al hover, TEor 12 degrees of positive at {ull and 4 to 5 degrees of negative at the low,

IT you are sctling up lor hot-dogging, normal stick for hovering should be toughly the same as
an FAI sct-up. The same is truc for the first idle up il your radio is equipped with two idle ups.
You would vse the Tirst idle up for doing normal aerobatics, then the second idle up would be
sel up with 0 degrees ol piteh at half stick, 4 degrees of negative al quarter stick, 4 degrees of
positive pitch at thrée quarter stick and between 8.5 1o 9.5 degrees of positive pitch at Tull and
belween 8.5 (0 4.5 degrees of negative pitch al low. Throttle hold should be similar to the FAIL
sctup, with the exeeption of maybe having a little more negative pitch at low for quick descents.

Step 4. Adjusting Swashplate ‘Throw.

Refer to Drawing # 14,

Sel the piteh gange Tor O degrees ol pitch. Move the collective stick until piteh gavge lines up
with llyhar. Set the piteh gauge for -6 degrees and with the main blades running parallel to the
tail hoom, give full right cyelic :md adjust ATV so that the rotor blade has -6 degrees of cyclic
pitch change. Repeat this process for the other side using +6 degrees on the pitch gauge.
Repeid process lor the clevalor set up. This is the recommended maximum amount of
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swashplate (ravel that should be used.

Step 5. Adjusting Rudder,

Refer 10 Drawing # 14.

First check servo for proper directional travel. Right tail stick command pulls the pushrod
forward. Reverse i necessary. Turn on the ATS mixing Ihction (for right hand rotation) on
your transmitter. The 0 point should be at 1/2 throttle stick position. Adjust the fow and high
point to approximaltely 25% cach. This will provide a good starting point for your lirst {light.
Check for proper compensation direction by increasing the throttle stick.  This should result in
pulling lorward like a right hand command. Re-Check that at 1/2 throttie stick the rudder servo
arm has remained in neulral.

With the throttle and rudder stick in their center position adjust the tail rotor control rod until
the outer hale in (he tail rotor bellerank #0445 is approximately 1-2mm rearward from the back
cdge of the tail rotor transmission housing #0421, This should result in approximately 20mm
distance between the tail rotor blades when folded (ogether. Check both left and right tail rotor
commands al low and high throttte positions for no binds.  Adjust transmitter ATV's il
NCCCSSary.

Step 6. Gyro,

A. Carcefully read the gyro instructions provided.  Set gyro sensitivity Lo approximately 40-50%.

Turn gyro and radio swilches on and cheek for proper gyro/rudder direction operation.
Helicopter anse pulled to the lefl should result in a right tail rotor command. Reverse gyro il
incorrcel. When using a gyro, a battery pack with 1000mah minimum is rccommended. When
swilching gyro on and off, obscrve that rudder servo retains its same centering position. 10
necdled, adjust gyro centering per gyro instructions.

Step 7. Elevator and Aileron Dual Rates and ATV's,

The elevator servo ATV’s should be sct +/- 400 degrees servo travel. Depending oo the
characteristics of which you desire dual rates should be set for your lying 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 Reqguired:
I Helicopter Muffler or Tuned Pipe with Mounting Hardware

Install the MulTler or Tuned Pipe per its instructions. Conneet a section of fuel line ftom the
Tank clunk fitting 10 the carburctor, incorporating a fuel filter (nat supplicd} is recommended.
Add a (muffler 1o tank line), with Glier, if tink pressurizidion is desived.

Balance: Cheek the completed helicopter by suspending it from the flybar {with the flybar
crosswisc) just above a level surface. With an empty Tuel 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 clement) to achieve Uhis.

FINAL ASSEMBLY_INSPECTION

A. Recheck entire machine Tor any loose nuts, bolts, or screws.

B.

Re-check plans for proper installation.
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C. Inspect radio installation. Check o see that there is no mistake in the operational direction of
cach servo with no hingds,

D, Cheek all rod connections {or proper installation.

F. Checek all moving components on helicopter for bind [ree operation.

F. Alter completion of the fial inspection, we recommend that you familiarize yoursell with all
stick movements, switches and functions of the radie system as it relates to your helicopter.
Practice until you feet comfortably ready for your first flight. Be careful to always cnsure that
the hatterics in your radio system are fully charged before each lying scssion. We recommend

the use of a good hatlery voltage meter to monitor the voltage level during usc.

XVII. NECESSARY FEIGHT ITEMS

A, Obtain items necessary for flight usc
1} Glow fucl(Nitro; about 10 - 30%)
2y Fuel pump (electric ar manual)
3) Electric starter (12v)
4) Special starter cxtension (Part #4681 from Miniature Airerall, USA)
3} 12y badtery (preferably a gel-cell; 5.5 mmp minimum)
6) 12 volt charger
7) 1.5y glow plug battery with charger
8) Extra glow plugs
9 Ample tools for fictd use
10} Frequeney flag displaying your transmilters’ frequeney colors or numbers
{Supplicd with your radio system)
11) Power Panel (oplional)

3. AL the Flying Ficld:
1) Obey any flying ficld rules
2y Cheek the freguency hoard or any flicrs Tor frequencics in use before turning on your
transmillcr
3) Perform a pre-first Might radio range check as per radio specilications
4) Pre-check all radio functions
5) Check for possible help from other helicopter pilots
0) Be sure not 1o leave radio unit on between usage

XVIH. STARTING AN STOPPING OF THE ENGINE

TO START: Always start the engine by using the transmiller trigger only (high throttle trim,
low (hrottie stick)., Check idle-ups and (hrottle hold for proper position of
switches (off). Conneel the glow plug baltery connection sclected Lo the engine
glow plug. Conneet the starter Lo the 12v battery and cheek that it operates in
a counter-clockwise rotation. Hold the rotor head firmly with one hand. Engage
the starter extension on the starter with the starter cone on top of the eoging start
shaft and rotate. When the engine starts remove the starter and glow plug
battery.

TO STOP: Sct the transmitier throtile stick and trimmer (o ils lowest setting. 1 11 docs not stop,
but is running slow cnough to halt the rotor blades, then do so and remove the fuel line
to stall the engine, In this case, re-adjust throttle ATV uniil eogine may be stopped by
use of a transmitter trimmer. (After daily use of your model, we recommend the use of
an alter ran oil lor engine protection.)
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FIRST FLIGHT ADJUSTMENTS

=

NOTE: Afler the first 7I1ip,hl remember to check 1he static tracking,

Before MNying double chieck direetion of each control; tailrotor compensation direction and gyro
dircetion, The first few Mights should be limited to hovering only.,

Engine Carburetor Settings: Witk the cngine nmning, set the idle adjustments to enable the
engine (o maintain a rich reliable idle (trying to (our cycle) at low throttle, mid (o high (rim,
Sct the high speed needle to accelerate, but slightly rich. The motor should transition smoothly
from high rpm’s 1o low rpm’s during the Hlight ol the helicopter. Short duration vertical climbs
o test the tap end are the salest methad to get the high speed needle valve setting close.

Throttle and Pitch Carve: After the needle valves arc adjusted the model can be trimmed for
hover. The throttle curve should be adjusted so that the model is almost o the hover head
speed just above quarter stick, This helps the model it off smeothly and also allows you to do
slow vertical descents withowt the engine dropping out. The throttle curve above hall stick
should also be adjusted so that slow vertical ascents can be made without the engine speeding
up or stowing down. Simullancously adjust the hover pilch and hover throttle for the head
speed you want (o hover at, also ensure that the model is hovering at half stick. Next adjust the
high and low side of the normal pitch curve until the model has the colleetive response you want
m a hoover,

NOTE: Try Lo maintain original hovering recommeneded piteh settings.  Flight trim for line tuning
once cngine sellings have heen achicved.  Fine tune low pitch scttings for acrobatic mancuvers
desired. Fine tune high piteh settings to match performance level of engine used,

C.

3.

L.

Tuil Rotor Trimming: Adjust (ail rolor (rimming as nceded by moving transmitter until a
stabilized 1ail is achicved. Re-center trimmer and adjust tail rotor control rod clevises untid tail
stabifizes with (rimmer i neutral.

Tail Rotor Compensation: With the model i a trimmed stationary hover adjust the top tailrotor
compensation so that the nose of the maodel stays straight. Starting at a height of fificen (o
twenty feet, descend and watch for the nose of model to change dircetion or drill Lo one side
or the other. Adjust lower Lail comps Lo correct this. NOTE: The specd that you ascend and
descend should be as slow as a FAF pilot might ascend and descend bis heli while performing
a top hat mancuver,

Swashplate Trimming: When the helicopter drifis to the left or the right, adpust aileron
transmitter trimmer untit stabilized. Re-center trimmer and adjust lower swashplate aileron
rods until stabilized again. Repeat same process for fore and aft (clevator) control,

fayro:

Il you arc using o dual rate gyro adjust the high rate for hovering as high as it will go without
oscillation of the il once you get the model {lying in forward Might. Adjust the gyro on the low
rate as high as it will go without the tailrotor oscillating,.

Main Rotor Blade Tracking: The fracking of the main rotor blades may be checked just prior
Lo lift-ofl. Be swre (o maintain a safle distance from your machine. The adjustiments can be
made by changing the leapth of the Tiller Rods, #0335, on cach side of the head. A picce of
colored tape must he applicd to one blade during balancing in order to determine which blade
s high ar low, Tracking procedure:

- Blude speed is low, lower the higher blade

- Blade speed is high, raise the higher blade

- 1f blades are out an inch or Tetter, re-check original bench pitch settings
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H. Top Pitch: Adjust the top end pitch on your idle up functions so that the model will fly at full
throftle without losing head speed. A model with to much top end pitch 1ends to be "pitchy” and
unsiable,

We wish you gaod luck and many happy hours of flying!
If you have any further questions, feel free (o call us.

The staff ar Matiature Aircraft USA wonld like (o express their appreciation to Tim Schoonard and Paul Bitiengle for their
fime and dedication in the creation and final production of the X-Cell Graphite .60 SE Instruction Manual.
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