These instructions apply to Fifty and Sixty Expert Version kits #1016 and 1018 only.

Congratulations! You have purchased a quick assembling, high quality helicopter kit ideally suited for beginners
through expert pilots.

Please pay particular attention to each assembly step.

SYSTEM REQUIREMENTS

1. A minimum five channel “helicopter” type radio with electronic swashplate mixing capability (known as
C.C.P.M.) and five high quality servos {*digital” type preferred due to their superior centering and equality).

2. A yaw rate gyro (basic or heading lock type) to stabilize and assist in tail rotor control — select the unit best
suited to your choice of radio and budget — be aware that even a beginner will appreciate the improved function of
a top quality gyro, so choose wisely.

3 Helicopters require special engines not commonly used in airplanes, so choose a quality product made for or
known to work properly in a model helicopter. There are a few good choices and the staff at Miniature Aircraft
USA will be happy to assist you. Mufflers or tuned pipes are also important choices and are more limited.

Section VII of this manual will describe some of the choices that are available.

THE KIT PACKAGE

The kit includes detailed drawings showing all parts, part numbers, fastener information and complete radio

installation data. Metric hardware is used throughout with correct tensile strength and heat treatment required for each
position,

Each assembly step requires that only its corresponding parts bag be utilized, avoiding confusion between similar
appearing parts and fasteners for subsequent steps.

Also included are a bag of spare hardware, Allen wrenches (hex keys) and certain other special tools to assist in
assembly.

TOOLS AND/OR. MATERIALS REQUIRED

The following items are suggested to assist in building the kit:

Screwdrivers - small straight and Phillips

Pliers — small regular, needle nose and forceps

Hand drill with 1.30mm {052}, 1.50mm (1/16™) and 2.35mm (3/32") drill
Open end wrenches — 5.5mm (7/32”), 7.0mm (9/32™) and 8.0mm (5/16™)
Dremel tool with sanding drum and carbide disc

Tape

Metric ruler Note: for your convince a ruler is provided on the last page of this manual.
Small hammer

Appropriate “thin wall” socket to fit your engine crankshaft nut

Vinyl two-sided tape -- 1/8" thick (M.A./USA #3869)

Glow plug wrench (M.A/USA #4648)

Slow and fast cyanolate glue (M.A /USA #4960-1 and #4964-1)

Heat gun :

Grease (high quality synthetic M.A /USA #4707)

Light oil (Teflon type M.A/USA #4801)

Canopy finishing materials {(described elsewhere)

180-220 grit “wet or dry” sandpaper

Silicone glue

The following are optional materials:

Ball link installation tool (ML.A /USA #0529)



5.0mm nut driver (M.A/USA #2957-1)

5.5mm nut driver (M.A/USA #2957-2)

7.0mm nut driver (MLA./USA #2957-4)

Flybar lock (Basic models} (M.A./USA #05035)

Flybar lock (Expert models) {M.A./USA #0506)

Fiybar alignment kit (basic models) (M.A/USA #0510)

Flybar alignment kit (expert models} (M.A/USA #0510-1)

Swashplate Alignment Tool (M.A/USA #0513)

Ball Link pliers (M.A/USA #(545)

Pitch gauge (MLA/USA #0526)

Custom hardened hex tools — 1.5mm (M.A./USA #2984-1), 2.0mm (#2984-2), 2.5mm (#2984-3}, 3.0mm
(#2984-5)

The following items are required or useful in the operation of any R/C helicopter:

Glow fuel specifically formulated for helicopter use. Nitromethane content as suggested by the
engine manufacturer or your personal preference (10% - 30% is the normal range). M.A/USA
technicians can assist you in your selection.

Fuel pump (we suggest #4331 electric or #4333 manual type pumps).

12 volt electric starter {we suggest the Sullivan Hi Torque starter M.A./USA #4687).

Starter extension adapter for 6.0mm diameter start shaft (we suggest the “Pro-Flex” start system
#4684) '

12 volt battery (6.0 amp minimum).

1.5 volt glow battery or driver to ignite the glow plug (we suggest you contact M.A /USA to review
available options). The most convenient connection methaod is using medium to large “alligator”
clips.

Extra glow plugs. Glow plug selection should be of suitable heat range and quality to endure
helicopter applications. Avoid “cheap” plugs.

Tool selection (as used in the kit assembling steps}.

Frequency flag displaying your radio frequency and color code (included in radio)

AM.A. membership (those individuals not residing in the U.8.A. should join the modeling
organization for their country). Membership in the Academy of Model Aeronautics allows you to
fly at registered flying sites and events and provides Hability insurance. Information is available
by calling 1-800-435-9262 or by visiting the website at www.modelaircraft.org.

Premium grade fuel filter(s).

ASSEMBLY INSTRUCTIONS

Please take the time to review all instructions and drawings before building the kit.

This manual will cover the assembly of only “Expert” versions of X-CELL Fury kits #1016 (Fifty series)
and #1018 (Sixty series).

Each step will list bags, tools and parts required to proceed.

Any position calling for the installation of steel threaded hardware into non-locking threads will refer to the
addition of Loctite thread locker (included). Any position using steel hardware into plastic will refer to the addition of
slow cyanolate glue (not included) as a thread locker. Always clean the threads with alcohol and use the locking
material sparingly. _

For individuals wishing to know, the following maximum torque values apply to metal to metal positions on the
model:

Bolt Size NCM (Metric) Inch/Pounds (U.S.}
M3 40.0 3.5
M4 70.0 6.2

This information is provided only for interest and in no way indicates that a torque wrench is needed to
successfully build the model.

When installing hardware into plastic, be aware that aj threads are forming so hold the item straight while
tightening and b) you must stop tightening as soon as the flange or head contacts the plastic surface.

Frequently, the text will refer to tems known as “PEM” nuts, these are M2.5 and M3.0 threaded steel inserts that
are factory installed in both side frames and various frame channels used in the kit. They are non-locking and require



the use of Loctite on any related bolts or serews, Do not attempt to r2move them and avoid overtightening hardware
into them. They are quite secure with only minimal tightening and Loctite,

ASSEMBLY SEQUENCE SUMMARY

Section I - Building the Rotor head

II - Building the Left Main Frame

III - Installing the Main Shaft, Main Gear and Tail Drive

IV - Building and Installing the Radio Support Assembly

V - Installing the Right Main Frame, Bellcranks and Gyro Brackets

VI - Building and Installing the Landing Gear

VII - Installing the Clutch, Fan and Engine Assembly (Including Guidelines for Engine and
Exhaust Selection).

VIII - Building and Installing the Fue! Tank Assembly

IX - Installing the Swashplate, Washout Unit and Rotor head Assembty

X - Building the Tail Rotor Assembly

XI - Building the Tailboom Assembly, Boom Supports and Installation onto the Main
Mechanics

XII - Installing the Radio System and Pushrods

XIII - Preparing the Canopy

X1V - Preparing the Rotorblades

XV - Final Mechanical and Electronic Set-up

XVI - Final Assembly and Balance

XVII - Final Inspection

XVIII - Pre-Flight Information

XIX - Starting and Stopping procedures

L BUILDING THE ROTOR HEAD

Bag(s) Required: 1A - 1D

Tools or materials required:
Small Phillips screwdriver
Small hammer
Solvent (thinner or alcohol)
Loctite
Slow cyanolate glue
M1.5, 2.5 and 4.0 Allen tools
MS5.5 nut driver or flat wrench
“QQ-Tip” cotton swabs or tissue
180 to 220 grit sandpaper
Needle nose pliers or forceps
A few inches of masking tape
3/8” or similar socket with an Q.D. of 14.0 ~16.0mm
Grease

Step 1. Installing the Flybar Support Tube Assembly
Bag(s) Required: 1A

Parts Required:

Bag #
1 #0065 M3x12 Socket Head Bolts 1A
2 #0067 M3x14 Socket Head Bolts 1A
2 #0113 M3x10.5 Threaded Double Ball 1A
2 #0299 M4x10x4 Ball Bearings 1A
1 #0509 Head Button 1A
2 H0597-1 M3.0x4.7x3.2 Brass Spacer [A
I #0840-25 Flybar Tube 1A
2 #0840-26  Pivot Bearing Spacers 1A
2 #0840-33 M4x12 Button Head Bolts 1A



1 #0844-1 Aluminum Head Block 1A

Refer to Drawing #14

#0509

#o44-1

\10340-25

#0840-27

Drawing # 1A {Expert}

A. Select two #0299 ball bearings and the #0840-25 flybar support tube. Press a bearing into each end
as shown. The bearing will be flush with the edge when fully inserted.

B. Select two #0840-26 pivot bearing adapters, two #0840-33 M4x12 button head bolts and the
#0844-1 head block. Examine the head block and note the #0283 ball bearing installed on each
side. Insert one #0840-33 bolt into the {langed end of one of #0840-26 pivot adapter. Apply a small
amount of Loctite to the exposed threads. Repeat for the remaining bolt and adapter. Examine the
#0840-25 flybar support tube from Step 1A. Note the 6.0x6,0mm *“flat” (with M3 threaded hole)
next to each previously installed bearing. Also note the “flats™ at the center of the tube. Slide the
tube into the head block, orientating the “flats” as shown. Beginning at one of the #0283 pivot
bearings in the head block, insert one of the prepared bolts {with adapter) through the bearing and

into the flybar support tube. Tighten with moderate torque. Repeat the process for the opposite side.
Check to see that the tube can pivot freely.

C. Sclect two #0113 threaded doubled balls and two #0597-1 brass spacers. Install a spacer on
cach threaded ball and apply Loctite to the exposed threads. Install one prepared threaded
ball into each “flat” adjacent to the ball bearing bearings at each end of flybar support tube.
As shown in the drawing. Tighten with light torque.

D. Sefect two #0067 bolts and temporarily thread each into holes provided near the base of the
head block . Note that even though the holes are threaded full depth, the bolts install from the side
closest to the slot at each corner. Do not tighten until Section [X Step 2E.



E. Select one #0065 bolt and the #0509 head button. Use a small amount piece of 180 — 200
grid sand paper to lightly roughen the 6. 0mm diameter protrusion at the base of the head button,
You are simply removing the “gloss” from the plastic. Imsert the bolt from the top end and screw
inward 2 — 3 tums. Apply slow cyanolate to the “roughened™ surface and insert into the hole
provided at the top of the head block. While holding it and the head block firmly together tighten
the bolt until the top of it’s head is about 1.0mm below the top surface of the head button, Set
aside to dry.

Step 2. Building and Installing the Beli Mixers

Bag(s) Required: 1B

Parts Required : Bag #
2 #0017 M3 Hex Nuts 1B
2 #0093 M3x18 Special Pivot Bolts 1B
4 #0113 M3x10.5 threaded balls iB
4 #0159 M3x7x3 Ball Bearings 1B
2 #0317 Main Blade Mounts 1B
2 #0334-1 Bell Mixers 1B

Refer to Drawing #1B.

A. Select four #0113 threaded balls and two #0334-1 bell mixers. Install a threaded ball into each end
hole in the bell mixers, using the previously mentioned precaution.

B. Select four #0159 ball bearings. Press one into each side of each mixer. Each will protrude
approximately 0.5mm when fully inserted.

C. Select two #0317 main blade mounts. Examine the arm protruding from each. Two holes for bell
mixer installation are provided. The *normal” position is the hole closest to the radius end of the
arm {farthest from the blade gripping end). We suggest that this is the best position.

Examine the previously assembled bell mixers. In the area where the bearings are installed, you'll
note that one side is flat and one side has a 1.5mm “step” or “shoulder” surrounding the bearing.
This “stepped” side should always face the pitch arm (opposite side from the head of the pivot bolt).

Select two #0093 special pivot bolts and two #0017 M3 hex nuts. Note the correct erientation of the
bell mixer bearings and thread into the outer pitch arm hole on the main blade mount. As with the
threaded balls into plastic, screw the pivot bolt and bell mixer straight into the pitch arm, tightening
it until some friction i3 felt when you rotate the mixer. Unscrew the pivot bolt about 1/4 turn and
check for free rotation of the mixer (without any end-play), then install one #0017 M3 hex nut as a

locking device on the exposed pivot bolt threads opposite the pitch arm. Repeat the process for the
remaining blade mount,

Step 3. Installing The Main Axle And Blade Mounts

Bag(s) Required: 1C

Parts Required: Bag #
2 #0021 M4 hex nuts 1C
2 #0082 M4x435 special blade bolts 1C
2 #DO8S MS5x16 socket head bolts 1C
1" #0315 Main blade axle 1C
1 #0316 MRx10 silicone tubing IC
4 #0319 M8x16x5 ball bearings 1C
2 #0321 MSB thrust bearings 1C
2 #0325 MI11.3x15.8x0.8 thrust bearing spacer rings 1C
2 #0327 M5.0x10.0%2.0 safety washers 1C
2 #0331 M8.1x13.0x0.5 shim washers 1C



1C

Dampener O-rings

4  #0844-2
Refer to Drawing #IB
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A. Select the #0315 main blade axle. Clean the outer surface and internal threads with

solvent. Dry thoroughly.

B. Select the #0316 silicone mbe, Cut a picce 10.0mm long (the remainder can be used for servicing at

a future date). Wrap one end of the #0315 axle with masking tape to conceal any sharp edges. Take



the previously cot silicone tube and insert needle nose pliers or forceps (best) inside in such a
manner as to allow you to expand the I.D. of the silicone tube sufficiently to push it over the end of
the axle. Slide the tube to the center of the axle and remove the masking tape. The addition of this
silicone tube is a small enhancement to the flight characteristics of the rotor head and in no way is

considered either critical or safety related. The rotor head can be used with or without the silicone
tube.

Select both #0317 main blade mounts from Step 2C and four #0319 ball bearings from Bag

1C. Each blade mount must have two bearings pressed fully into position to function properly. You
will need to select a socket (with .. of 14.0 — 16.0mm) to use as a pressing tool to install the outer
bearing. Additionally, the #0325 thrust bearing spacer ring will be utilized as a tool to concentrate
any pressing force only on the outer ring of each bearing. Begin by inserting a #0319 bearing into
the “blade’™ or “forked™ end of the main blade mount. It will freely slide to within 5.0mm of it’s
final position. To press the remaining distance, set one #0325 spacer ring atop the bearing followed
by the previously mentioned socket. Stand the main blade holder upright so that the remaining flat
surface for the second bearing (not the protruding pitch arm) is firmly against a wooden block or
table edge. Using a small hammer, drive the socket, spacer ring and #0319 bearing deeper into the
blade holder. When the bearing is fully in position the “hollow™ sound of driving the bearing into
position will change and a measurement from the bearing to the radiused tip the blade holder will be
approximately 47.0mm.

Installation of the remaining bearing is similar but often requiring much less force due to less
surrounding plastic. Position the bearing above the bearing cavity and press firmly by hand. In most
cases, it will snap into position. Confirm this or set it deeper by laying the #0325 spacer ring (as
utilized previously) on a wooden block or table edge, position the blade mount and bearing atop it
(with protruding pitch arm out of contact with table or block) and tap atop the opposite radiused end
or the blade mount with a small hammer. As stated, much less force is required to press this bearing
in place. When fully inserted there will be 0.25mm exposed above the plastic surface.

Repeat the procedure for the remaining blade mount.

Select the #0315 blade axle from Step 3A, two #0325 spacer rings form Step 3C and Bag 1C, two
#0083 bolts, two #0321 thrust bearings, four #0844-2 o-rings, two #0327 MS safety washers and two
#0331 shim washers. Next, prepare the #0321 thrust bearings. Open each package and arrange the
contents on a clean tissue separated as they were when packaged. Each thrust bearing is composed
of an inner race with groove and large 1.D., an outer race with groove and small LD., and a ball cage
“cupped in one direction”. To identify which race is large or small LD. simply slide each onto the
reduced diameter end of the #0315 main axle. The larger or inner race will fit very loosely. This
larger 1.D. race will always be utilized in the position closest to the head block (farthest from the
rotor blade) and with the groove facing away from the head block. With the thrust bearing
components identified, prepare each by applying grease to the grooves and balil cage. Stack the three
components of each bearing in the following order: large 1D, race on the table top with groove
upwards, then ball cage with “cupped™ side facing downward towards the large 1.D. race, and
finally, the small 1.D. race with grooved side downward towards the ball cage. Repeat for the second
thrust bearing.

Apply alittle grease to the outside of the silicone tube (previously installed on the #0315 blade
axle). Slide this into the horizontal “through hole™ at the top of the head block (from Step 1) until
the axle is centered end-to-end. Slide two #0844-2 o-rings onte each end of the blade axle, pushing
each up to the head block and into the pockets machined for them. If they only insert partially at this
stage it is not a problem. Select one #0331 shim washer and slide it next to one o-ring, followed by
one of the blade mounts. Observe and duplicate the orientation of its pitch arm to the head block.
Rotate the head so that the open end of the blade mount is upwards and insert one #0325 spacer ring
onto the axle against the #0319 bearing within the blade mount. Use a toothpick to apply a little
Loctite inside the threads at the end of the axle. Select one #0327 M5 safety washer and one #0085
bolt. Install the washer on the bolt and put an Allen tool in the bolt socket, Holding the tool, slide
the prepared thrust bearing onto the bolt (small 1.D. side towards the bolt head) and insert this
assembly into the open end of the blade mount. As the thrust bearing slides over the stepped portion
of the axle, you'll be able to screw the bolt lightly until it stops. Do not tighten at this time.
Proceeding to the opposite side of the head, repeat the process for the remaining blade mount.

‘When both mounts are secure, insert another Allen tool in the remaining M35 bolt.

Tighten the assembly by turning one Allen tool against the other (only moderate torque is required.
Do not over tighten as the axle ends will “flare” slightly causing poor thrust bearing function or
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difficult repair service) and pull outward on the blade mounts. Check now to see if each pivots
freely. If they do not, the most likely causes are bearings not fully seated in the blade mounts or the
thrust bearing(s) and/or spacer washers are incorrectly installed. Recheck each step if necessary.
Note, if there is difficulty in removing the blade mount and thrust bearing, the cause is over
tightening of the axle bolt(s) causing the previously discussed “flare” on the axle end. To facilitate
safe removal in this situation, you can either purchase the #0532 Blade Mount Puller or insert the
M3 bolt one-half way, firmly hold only the blade mount (in mid air} and hit the M5 bolt head with a
hammer and wooden block. The O.D. of the end of the axle must then be lightly filed to remove the
“flare”. If difficulty persists, contact M.A /U.S.A. or your local sales representative for assistance.

E. Select two #0082 m4x45 special blade pivot bolts and two #0021 m4 lock nuts. Temporarily install
these in each blade mount as shown.
Step 4. Installing the Flybar and Control Arms

Bag(s) required; 1D, 11A

Parts Required: Bag #
2 #0053 M4x5 socket set screws 1D
2 #0307 Flybar control arms 1D
2 #0B40-7 M4 flat washers 1D
1 #0303 Flybar (Fifty series kits only) 11A
1 #0566-1 Flybar (Sixty series kits only ) I1A
Refer to Drawing #1C
—_

| l } I
Drawing # 1C (Expert)

A. Select two #0307 flybar control arms and two #0053 socket set screws. If work is going to proceed
uninterrupted at this time, then you may choose to apply Loctite to each set screw and install them
loosely in the control arms, if not, then Locite must be added later.

Select the flybar and insert it into the flybar yoke bearings on the rotor head block. Visually center
the flybar. Select one #0840-7 spacer washer and one #0307 control arm. Slide the spacer followed
by the arm onto the flybar, up to the bearing. Repeat for the other side. Lightly tighten each
control arm set screw to assist in the next step. Carefully measure each exposed flybar end and
adjust the assembly until the lengths are equal and no freeplay exists in and out of the head block.
When the measurements are equal, it is time to align and tighten the #0307 control arms. Two
choices are possible. If you intend to operate the model as a beginner (with minimal cyclic and
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collective travel} then you may simply align each control arm so they are level with each other and
tighten the set screws firmly. If you intend to utilize full available cyclic and collective travel for 3-D
type flight, then it is suggested that each control arm have a downward angle of 10 degrees (or
5.0mm below a level, straight centerline measured at each ball end on the control arms).
Approximate measurements are acceptable. When complete, be sure each set screw is firmly
tightened with Loctite,

Step 5. Installation of the Flybar Paddles

Bag(s) required; Bag # 1A
Parts Required:

2 #0871-5 Sport Paddles 1A

Measure 22.0mm inward from each flybar end and mark with tape. The flybar is self-threading into
each paddle and the goal is to have each paddle level to the other and the flybar control arms. Note,
if your chosen option was to angle the flybar arms downward then the visual line for alignment will
be a horizontal line drawn through and connecting each ball on each #0307 control arm. A useful
tool for aligning the paddles is the #0510-1 paddle gauge kit. Slow cyanolate glue or epoxy is used
as a paddle-locking device, allowing sufficient cure time to simplify aligning the component.

Install each paddle as indicated and remove the marking tape. If all steps were accurately performed
then it should be evident that by holding the head vertical and releasing the flybar the paddles will
appear balanced. If not, then a small piece of vinyl tape can be applied to the “light” paddle. It is
also possible to fine-tune the balance by lightly sanding the tip of the *heavy™ paddle.

BUILDING THE LEFT MAIN FRAME

Bag(s) Required; 2A, 2B

Tools or Materials Required:
M2.5 Allen tool
M35.5 (7/327) flat wrench
M7.0 (9/327} flat wrench

Step 1. Installing Vertical Channels and Bellerank

Parts Required: Bag #
1 #0003 M3 flat washer 2B
4 #0019 M3 hex lock nuts 2B
2 #0032 M2 .9x9.5 Phillips self tapping screws 2B
b #0060-1 M3x6 socket head bolt 2B
7 #0061 M3x8 socket head bolt 2B
4 #0063 M3x19Q socket head bolt 2B
I #0169 Bellcrank pivot stud (black) 2B
1 #0862-1 Bellcrank stand-off (gold) 2B
1 #0874-1 Swashplate anti-rotation 2B
I #115-10 Vertical rear channel (216,0mm) w/

bearing 2A
1 #115-12 Vertical front channel (132.5mm) 2A
1 #115-46A  Left secondary clutch plate 2A
1 #115-15 Left main frame ZA
1 #115-16 Front transmission block w/bearing 2B
1 #115-18 Lower main shaft block wibearing 2B
3 #115-20 M5x20 hex spacers (gold) 2B

11
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A. Select the left main frame #115-15, one #115-10 vertical rear channel, two #0061 M3x8 socket head
bolts and two #0019 M3 hex locknuts. Orientate the frame and vertical channel as shown and install
two M3x8 socket head bolts and lock nuts as shown.

B. Select the #0862-1 gold bellcrank stand-off and one #0063 M3x10 socket head bolt. Apply Loctite
and insert the bolt from inside the vertical channel through the fourth hole from the bottom. Hold




