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ASSEMBLY MANUAL
WELCOME TO THE LATEST IN 3D TURBINE FLYING!

BUILDING ON OUR EXPERIENCE WITH THE INTREPID TURBINE AND WREN 54
TURBINE ENGINE, WE HAVE BROUGHT YOU A SMALLER, LIGHTER, MORE
AEROBATIC CAPABLE HELICOPTER IN THE 44 MAGNUM.

WREN HAS DEVELOPED AN ABSOLUTE BEAUTY OF A NEwW TURBINE, THE WREN
44 HELI. THE ENGINE IS COMPLETELY ASSEMBLED BY WREN, AND ANY
WARRANTY OR CONCERNS WITH IT SHOULD BE DIRECTED TO THEM AT WREN
TURBINES USA.
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WARNING!

The radio controlled model helicopter built from this kit is not a toy and is not meant for
children. Itis a flying machine capable of causing property damage and serious bodily
harm to both the operator/assembler and/or spectator if not built and operated correctly
and responsibly. Rotating components, especially the main rotor blades, are an ever-
present danger.

Model helicopters operate differently than model cars and airplanes. Helicopters by their
nature are not positively stable, meaning that even if properly assembled and adjusted,
helicopters will not recover from an unwanted flight attitude, nor will they hold any
particular orientation without constant control inputs from the pilot.

IT IS YOUR EXCLUSIVE RESPONSIBILITY TO PROPERLY BUILD, MAINTAIN
AND OPERATE THIS HELICOPTER. Bergen R/C Helicopters has spent
considerable time making this product reliable and easy to build, but only the
operator can insure that it is safe. Because the safe operation of this
helicopter is beyond the control of the Manufacturer and distributor, the
owner/operator assumes all risk of use.
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Introduction

The first of its kind, interchangeable modular engineered helicopter to accommodate the
beginner to a FAI expert...

An idea in 1994 to manufacture an interchangeable, modular type helicopter, led to
research and development in 1995. Focusing on quality, engineering details, and price,
a prototype was produced. After extensive test flights and fine-tuning, the INTREPID
HELICOPTER is now what you see today. The first of its kind, strength combined with
simplicity for easy maintenance and flying. We have continued to test and improve upon
the original design, adding different powerplants, strengthening components as it
became necessary.

Although beginners can successfully build and fly their INTREPID 44 Magnum, the
process can be made significantly easier with the help of an experienced modeler and
instructor pilot. We recommend that all beginners join the Academy of Model
Aeronautics (AMA). The AMA is a non-profit organization that provides services for
modelers. The AMA can help you locate a model aircraft club in your area with an
instructor pilot (you can also check with your local hobby shop). Membership benefits
include a monthly magazine and liability insurance. Many flying clubs require an AMA
modeler’s license to operate a model on their flying field. A Turbine waiver is also
required to fly a Turbine at an AMA sanctioned field or event. For more information on
the AMA contact:

Academy of Model Aeronautics
5151 East Memorial Drive
Muncie, IN 47302
Phone: (317) 287-1256

e ——
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Consumer Warranty

IMPORTANT! Before building the Intrepid 44 Magnum Helicopter kit, read and fully understand
the following warranty, and review the entire Construction Manual. By building and/or flying this
helicopter you indicate your acceptance of the following warranty terms and conditions, and further
agree to build and operate this helicopter in safe and responsible manner.

If you find any term or condition unacceptable, or if you feel that this helicopter is just not suited to
you, you may return it to your place of purchase in NEW and UNUSED condition within thirty (30) days
of the date of purchase for a refund of the purchase price less shipping and handling. Partially
assembled kits, and kits with opened parts packs or missing parts cannot be returned for a refund.

Warranty:

1. Bergen warrants to the first consumer Purchaser that the INTREPID 44 Magnum helicopter
substantially conforms to its published description when used as intended as a hobby product, and will
be free from defects in materials and workmanship for a period of 90 days after the date of purchase.
Bergen R/C will repair or replace (at his option) any defective part, and supply any missing part at no
charge to the Purchaser within this period. We make no warranty, express or implied. This warranty
does not apply to parts damaged by improper assembly, modification, abnormal service or handling, or
crashes.

2. To take advantage of this warranty, the Purchaser must provide proof of purchase,
and ship any defective part (at Purchaser’s cost) to Bergen R/C for repair or
replacement.

3. It is the responsibility of the Purchaser to properly assemble, maintain and operate
this helicopter in accordance with manufacture’s instructions, AMA safety codes, local
laws and ordinances, and COMMON SENSE. It is also the responsibility of the
Purchaser, when operating this helicopter, never to operate it in any way, which might
endanger persons or property including the Purchaser. Purchaser is advised to carry
appropriate liability insurance such as that commonly provided to modelers by the
AMA.

4. THIS WARRANTY SPECIFICALLY EXCLUDES THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. The
selection of this helicopter for a particular application or use (beyond
hobby/entertainment) is the sole responsibility of the Purchaser. Any advice supplied
by any representative of Bergen R/C pertaining to any particular application is given
freely as an opinion and is not meant to bind Bergen R/C or in any other way modify
this warranty.

1. Not withstanding the paragraph above, this warranty is in addition to whatever
implied warranties may be granted to the Purchaser by law. To the extent permitted
by law, all implied warranties, including the warranties of merchantability and fitness
for a particular purpose are limited to a period of (1) year from the date of purchase.
Some states do not allow limitations on how long an implied warranty last, so the
above limitation may not apply.

2. This warranty shall be the sole and exclusive remedy available to the Purchaser.
Correction of defects, in the manner and for the period of time specified above, shall
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constitute complete fulfillment of all liabilities and responsibilities of Bergen R/C to the
Purchaser, and shall constitute full satisfaction of all claims, whether based on
contract, negligence, strict liability or otherwise. Bergen R/C shall not be liable for
any cost or expenses incurred in; the replacement of any effective or non-conforming
parts, and IN NO EVENT SHALL BERGEN R/C BE LIABLE FOR INCIDENTAL OR
CONSEQUENTIAL DAMAGES, OR ANY DAMAGES DUE TO THE USE OR
INABILITY TO USE THIS PRODUCT. Bergen R/C shall not be liable, or in any way
responsible, for any damages related to modifications, repairs, attempted repairs, or
crashes. IN NO EVENT SHALL BERGEN R/C’s OBLIGATIONS TO THE
PURCHASER EXCEED THE ORIGINAL PURCHASE PRICE PAID BY THE
PURCHASER.

3. Some states do not allow exclusion of incidental or consequential damages, so the
above exclusion may not apply. This warranty gives the Purchaser specific legal
rights. The Purchaser may also have other rights, which vary, from state to state.

4. No modification or amendment to this warranty will be effective unless reduced to
writing and signed by an authorized representative of Bergen R/C Management.

If you do not understand any aspect of this warranty, you may contact
Bergen R/C Helicopters for clarification. IF YOU DO NOT AGREE WITH ANY ASPECT OF THIS
WARRANTY, RETURN THE UNASSEMBLED HELICOPTER TO YOUR MANUFACTURER FOR A
REFUND.

Bergen R/C Helicopters believes that information contained within its published materials is accurate as
of the date of publication, and is not responsible for inadvertent errors or omissions. Bergen R/C
reserves the right to make changes and improvements in its products without notice.

If you do not understand any aspect of this warranty, you may contact
Bergen R/C Helicopters for clarification. IF YOU DO NOT AGREE WITH ANY ASPECT OF THIS
WARRANTY, RETURN THE UNASSEMBLED HELICOPTER TO YOUR MANUFACTURER FOR A REFUND.

Bergen R/C Helicopters believes that information contained within its published materials is accurate as of the
date of publication, and is not responsible for inadvertent errors or omissions. Bergen reserves the right to
make changes and improvements in its products without notice.

Chris and Larry Bergen
Bergen R/C Helicopters
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INVENTORY

PLEASE DO A COMPLETE INVENTORY BEFORE STARTING YOUR BUILD OF THE 44 MAGNUM. IF
ANY DISCREPANCIES ARE NOTED, CONTACT US FOR REPLACEMENT PARTS.

BAG 1
1 46-003 LANDING GEAR SET WHITE
4 5141 3 X 18 SHCS *
4 5105 3M LOCK NUTS *
4 5110 3M WASHERS *
Bag 2
MAY BE MOUNTED ON ENGINE
1 1465 MOTOR MOUNT
1 T1350 PLASTIC FAN
2 5065 4X16 SHCS
1 1367 OS/SX COLLETS
4 5060 4X12 SHCS
6 5020 3x12 SHCS
1 1290 DELRIN BUSHING SET
6 231b SPECIAL WASHERS
Bag 3
1 441481b LOWER FRAME (RIGHT)
1 441482b LOWER FRAME (LEFT)
2 1555 SKID BAR
1 1516 BATTERY TRAY modified
4 1525 BATTERY TRAY SPACER
4 5015 3 X 10 SHCS *
2 TURBINE MOUNT STANDOFFS
6 5010 3X8 SHCS *
2 5110 3M WASHER *
2 5105 3M LOCKNUTS *
2 MEDIUM ZIP TIES
1 HEAT DEFLECTOR BLANKET
12 5090 3X8 FHCS *
8 5010 3X8 SHCS *
1 1514 BATTERY TRAY PLATE
2 3x12 SHCS *
2 1934 18M STANDOFF
2 5097 3X12 SS *
BAG 4
MAIN SHAFT BEARING BLOCK
1 1250 ASSEMBLY
3040 1 10X19X7 BEARING
1255 1 BEARING BLOCK ONLY
2 1475 UPPER FRAMES

3 SETS 1665 TAILBOOM CLAMPS
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1535
1450
tur 105
5030
5105
1525
280
280A
280B
280C
1956
5102
5095
3086
1600
1605
1620
3034
5001
5015
5050
5105
5110
5045
5170
5165
1937
5015
1545
1550
1546
5010
5090
9010
9005
1210
5095
5110
5050
5055

270
270A
3040
270D
270E

270B
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R/C Helicopters

RUDDER SERVO MOUNT
G-10 SPACERS

SMALL TANK SADDLES
3x16 SHCS *
3M LOCK NUT *

BATTERY TRAY SPACERS
ELEVATOR CONTROL YOKE
ELEVATOR YOKE
ELEVATOR CONTROL YOKE A-ARM
ELEVATOR YOKE ARM PIN
BALL LINKS
3X12 SS
3X4 SS
3X7X3F BEARING
ELEVATOR CONTROL SHAFT LONG
ELEVATOR CONTROL SHAFT SHORT

COLLECTIVE AXLE

6X12X4F BEARING
3X4 SHCS *
3X10 SHCS *
3X35 SHCS *
3M LOCK NUT *
3M WASHER *
3X30 SHCS *

26M FRAME SPACER
16.5 FRAME SPACER
MAL 90 STEPPED STANDOFF
3X10 SHCS *
GYRO MOUNT
BATTERY MONITOR MOUNT
GYRO MOUNT BLOCK 3 HOLE

3X8 SHCS *
3X8 FHSCS *
DELRIN COUPLER
OUTPUT SHAFT
COUPLER PIN

3X4 SS *

3M LOCKNUTS *

3X35 SHCS *

3X40 SHCS *

FUEL TANK PLATES
FRONT TRANSMISSION SUPPORT
ASSY
BEARING BLOCK ASSY
10X19X7 BEARING
BEARING BLOCK ONLY
BEARING BLOCK SUPPORT CRADLE

BEARING BLOCK CRADLE W/O
BEARINGS
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5025
3056
270C
1745

1240

1245
1246
127A

1285

3045

1260
3045
3050

1261
1286
5094
5010
1265
5110

5308
200

1185
1201
3086
1215
5140
5155
5095
1205
1210
5190
5195
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3X5 PANHEAD
5X13X4 FLANGE BEARING
PINION SPACER
PINION GEAR

BAG 5

MAIN SHAFT COLLAR W/4-40X1/2
AMERICAN BOLT

SPLIT MAIN SHAFT COLLAR
ASSEMBLY
SPLIT MAIN SHAFT COLLAR
SPECIAL SHCS
TURBINE CLUTCH
START SHAFT
CLUTCH SHOE
clutchbell only
6x19x6 BEARING
PINION GEAR
CLUTCHBELL ONLY
TRIPLE BEARING BLOCK
6x19x6 BEARING
10x19x5 BEARING
TRIPLE BEARING BLOCK W/O

BEARINGS
START SHAFT COLLAR
3X3 §S *
3X8 SHCS *
AUTO HUB ASSEMBLY
3M WASHERS *

3X8 SPECIAL LOW HEAD CAP SCREWS *
DRIVEN TAIL SYSTEM

BAG 6
WASHOUT HUB ASSEMBLY
WASHOUT MIXING ARM
3X7X3F BEARING
SWASH PLATE ASSEMBLY

3X16 W/6M SHOULDER *
3M BRASS WASHER *
3X4 SS *
RADIUS LINK
RADIUS LINK PIN
SHORT BALL *

MEDIUM BALL *
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1616
3031
1625
1630
1540
1645
1651
1610
5030
5035
5200
5010
5110
1641
5001
5190

1155
3020
1160
1175
5205
1151
3086
1106
3015
1131

1136HOR S
5095
1165
1183
5190
5155
5136
5115

1111
1116
3005
3006
1126
1140
1145
1147
5151
5106
5005
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BAG 7
COLLECTIVE ARM
5X8X2.5F BEARING
COLLECTIVE BELLCRANK TRIPLE
COLLECTIVE BELLCRANK SINGLE
AILERON SERVO MOUNT
CONTROL ARM JAMNUT

ELEVATOR X CONTROL ARM
ELEVATOR CONTROL ARM
3X16 SHCS *
3X20 SHCS *
LONG BALLS *
3X8 SHCS *
3M WASHERS *
AILERON BELL CRANK
3X4 SHCS *
SHORT BALLS *
BAG 8
SEESAW TUBE

4X10X4 BEARING
SEESAW END CAPS
FLYBAR CONTROL ARM

3X5 PAN HEAD *

BELL MIXER ARM

3X7X3F BEARING
HEAD BLOCK

3X10X4 BEARING

HEAD AXLE W SNAP RINGS
NEW DAMPENING O’RING HARD OR

SOFT
3X4 SS *
4M SPECIAL WASHER *
FLYBAR PADDLE
SHORT BALL *
3M BRASS WASHER *
3X12M W/6M SHOULDER *
3M NUT *
BLADE GRIP ASSEMBLY W/BEARING
INSTALLED

BLADE GRIP W/O BEARING
8X16X5 BEARING
8X16X5.5 THRUST
BLADE GRIP PITCH ARM
8MX.015 SHIM DAMPENING WASHER
8MX.008 SHIM DAMPENING WASHER
8X1M SHIM DAMPENING WASHER

4X25 W/18M SHOULDER *
4M LOCK NUT *
3X6 SHCS *
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5010
5030
5035
5072
5111

1956
1947
1948
1985
1990
1995
2005
2010
2020
2025
5137
5207
5120

231
TWIN 1815
231A
3054
3052
5110
5015
5146
5112
231B
5105
5094

240
240B
240A
240C
3086
5140
5155
5195
5105
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3X8 SHCS
3X16 SHCS *
3X20 SHCS *
5X16 SHCS *
5X10X2 SPACER WASHER *
BAG 9

BALL LINKS 2.5
PLASTIC SERVO MOUNT TABS
WIRE CLIP
ELEVATOR LINKAGE 130M
ELEVATOR LINKAGE 50M
COLLECTIVE LINKAGE 30M
AILERON LINKAGE 85M
SWASH PLATE LINKAGE 40M
PITCH LINKAGE 75M
FLYBAR LINKAGE SHORT 14M

3/16 BALL W/2M HOLE *
2X10 PHSMS *
2M NUT *
BAG 10A
ASSEMBLY 1

TAIL ROTOR BLADE GRIPS
TAIL ROTOR BLADE GRIP KIT
TAIL ROTOR MAIN HUB 6M
BLADE GRIP W/BEARINGS
5X10X4 BEARING
5X10X4 TRUST BEARING
3M WASHER
3X6 SHCS
3X19 W/11 SHOULDER SHCS
10M OD SPACER
BLADE GRIP SPACER
3M LOCK NUT
3X4 SS

ASSEMBLY 2
PITCH BELLCRANK #240
PITCH BELLCRANK KIT
BELLCRANK MODIFIED
DELRIN INSERT
ALUMINUM SPACER
3X7X3 FLANGE BEARING
3X16 W/6 SHOULDER SHCS
3M BRASS WASHER
MEDIUM BALL
3M LOCKNUT
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M1960
M1786
3036
1792
1793
1794
1801
5137
5076
5120
5195
1961
1806
1811

M1000
M1000A
5094
5095
M1000B
M1000C
3071
3055
1000E
1210
M1000F
TWIN 1000l
M1000D
M1000J
5025
5001
5090

1665
1667

109D
6015
109-A
3090
109I
109B
5050
5055
5110

N
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ASSEMBLY 3
PITCH SLIDER
PITCH SLIDER ASSY
PITCH SLIDER HUB
6X10X3 FLANGE BEARING
PITCH SLIDER TUBE (NEW)
PITCH SLIDER SPACER (THICK)
PITCH SLIDER SPACER (THIN)
ALUMINUM PITCH PLATE
3/16 BALL W/2M HOLE
2X8 SHCS
2M NUT
MEDIUM BALL
TAIL SPECIAL BALL LINKS
PIVOT PLATE ARM EYELET
PIVOT PLATE SHOULDER BOLT 4x4

ASSEMBLY 4
ALUMINUM TAIL ROTOR GEAR BOX
TAIL ROTOR GEAR BOX
GEAR BOX ONLY
3X3 SS
3X4 SS
PITCH ARM BRACKET
ALUMINUM SPACER
10X15X4 FLANGE BEARING
5X13X4 BEARING
10M PIN
12M PIN
OUTPUT SHAFT W/GEAR AND PIN
INPUT SHAFT
OUTPUT SHAFT
BRASS SPACER TUBE
3X5 PAN HEAD SCREW
3X4 SHCS
3X8 FLAT HEAD CAP SCREWS

ASSEMBLY 5

TAILBOOM CLAMPS

HORIZONTAL FIN CLAMP
MISC BAG
COLLARS FOR TORQUE TUBE DRIVE

TAIL ROTOR BLADES

BEARING CARRIER
.375X.625X1.56 BEARING

O’'RINGS
DELRIN CARRIER
3X35 SHCS *
3X40 SHCS *

3M WASHERS *
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13 5105 3M LOCKNUTS
2 5010 3X8 SHCS *
12 5094 3X3 SS *
4 1945 CANOPY GROMMET
2 5020 3X12 SHCS *
2 5110 3M WASHERS *
1 9015 DOGBONE
1 9020 DOGBONE PIN
1 5095 3X4 SS *
4 1946 THUMB SCREWS
BAG 10B
1 1170 FLYBAR
1 1676 33" TAIL BOOM
1 1682 PUSH ROD CARBON FIBER
1983 2 PUSHROD ENDS
1956 2 BALL LINK 2.5
5035 2 3X20 SHCS
5105 2 3M LOCKNUT
1 2117 ARROW DRIVE SHAFT
1 1709 TAILBOOM SUPPORT SET
1710 2 TAIL BOOM SUPPORT STRUTS
1715 4  TAILBOOM SUPPORT STRUT ENDS
1 M1832 MAGNUM VERTICAL FIN
1 M1835 MAGNUM HORIZONTAL FIN
1 1525 BATTERY TRAY SPACERS
BAG 11
2 TUR 155 TURBINE FUEL TANKS
2 T FITTINGS
2 1860 DOUBLE FITTINGS
2 1850 CLUNKS
2 BRASS FITTINGS
2 1865 FUEL NUT
2 CLAMPS
40" 1915 FUEL LINE
4 1879 TIE WRAPS
1917 MAGNUM FIBERGLASS CANOPY

ITEMS NOTED WITH AN “*” ARE FOUND IN THE HARDWARE BAG.
ITEMS IN RED ARE INCLUDED IN THE ASSEMBLY OF THE PART ABOVE IT.

PLEASE COMPLETE THE INVENTORY FIRST, USING THE PICS FROM YOUR CD WHICH HAS THE
PICS OF ALL THE PARTS INCLUDED BY PART# AND DESCRIPTION.
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A NOTE ABOUT THIS MANUAL. CONSIDERABLE TIME AND CARE HAS BEEN TAKEN CREATING
THIS MANUAL, HOWEVER, IMPROVEMENTS CAN ALWAYS BE MADE. IF YOU HAVE SOME
POSITIVE SUGGESTIONS, PLEASE LET US KNOW.

IF YOU NEED TO SEE A CLOSE UP OF ANY PARTICULAR PICTURE, JUST DOUBLE CLICK ON IT.
THAT WILL GIVE YOU THE FULL SIZE PICTURE. A FEW THINGS CAN ALSO BE FOUND ON THE
CD. ALL OF THE PICTURES USED IN THIS MANUAL, A COMPLETE LISTING OF ALL THE PARTS,
BY PART NUMBER, DESCRIPTION, AND PICTURE.

USE THESE PICS TO DO A COMPLETE INVENTORY OF YOUR KIT TO ENSURE THAT WE AS
HUMANS DID NOT FORGET TO INCLUDE SOMETHING IN YOUR KIT. WHEN YOU HAVE
COMPLETED THE INVENTORY, NOTIFY US IMMEDIATELY OF ANY DISCREPANCIES, WE WILL
GET THEM OUT TO YOU ASAP. WHEN THE INVENTORY IS COMPLETE, SIGN AND DATE THE
REGISTRATION SHEET AND SEND IT BACK TO US IN THE PREPAID ENVELOPE. THIS ALSO LETS
US KNOW THAT YOU HAVE EVERYTHING!!

IF ANY PART OF THIS MANUAL IS UNCLEAR TO YOU, ASSISTANCE IS NOT FAR AWAY. CALL US
AT 269-445-2060, POST A QUERY ON HELIFREAK.COM, OR EMAIL AT
BERGENRC@FRONTIER.COM. WE WANT YOU TO BE SUCCESSFUL; WE WANT YOU TO SHOW
OFF YOUR NEW PRIDE AND JOY, SO THAT YOUR FRIENDS WILL WANT ONE ALSO!! ©

WITH ALL OF THAT SAID, LET’S GET STARTED. YOU MAY NOTICE DIFFERENT COLORS USED
THROUGHOUT THE MANUAL, LANDING GEAR, FRAMES, FASTENERS, ETC. ALL OF THESE
COLORS ARE OPTIONS THAT WE OFFER TO PERSONALIZE YOUR HELI.

SOME ADDITIONAL ITEMS YOU WILL NEED TO OPERATE AND FLY YOUR 44 MAGNUM.
PROPANE, WHICH IS ACTUALLY A PROPANE/BUTANE MIX, AVAILABLE FROM COLEMAN IN
MOST CAMPING SUPPLY STORES. THIS IS USED AS A STARTING GAS FOR THE TURBINE.

TURBINE OIL, USUALLY AVAILABLE AT YOUR LOCAL FBO THAT SERVICES FULL SCALE JET
AIRPLANES. WREN ALSO APPROVES USING SYNTHETIC 2-STROKE OIL, SUCH AS USED IN
GASSERS, AS LONG AS IT HAS A TCW3 RATING. | HAVE NOT TESTED IT’S USE, SO CANNOT
COMMENT ON HOW IT MAY AFFECT THE LONGEVITY OF YOUR TURBINE OR BEARINGS THERE
IN. MIXA 1 QUART CAN WITH 5 GALLONS OF KEROSENE OR JET-A.
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MAIN ROTOR BLADES.

WE SUGGEST 710/720MM BLADES WITH A 14MM ROOT AND A 4MM BOLT HOLE.
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WE LIKE TO BEGIN WITH THE LANDING GEAR AS IT PROVIDES A SOLID BASE WITH WHICH TO
WORK FROM. SO, FROM BAG #1, SLIDE THE ALUMINUM TUBES THROUGH THE PLASTIC
CROSSOVERS, USING HEAT FROM A HAIRDRYER OR MONOKOTE GUN TO LOOSEN UP THE

PLASTIC. IT CAN TAKE A LOT OF HEAT TO GET THEM TO SLIDE EASILY, REPEAT THE HEATING
PROCESS AS NECESSARY. INSTALL THE END PLUGS, TAPPING THEM INTO PLACE WITH A SOFT
MALLET. (OR OLD RAWHIDE HAMMER®) THE CROSSOVERS ARE ANGLED; YOU HAVE THE
CHOICE OF LEANING THEM FORWARD OR AFT AS SHOWN HERE.

USING THE SKID BARS FROM BAG 2, CENTER THEM ON THE TOP OF THE PLASTIC
CROSSOVERS AND DRILL A 1/8™” HOLE, 2 HOLES IN EACH CROSSOVER. TO HELP PREVENT
THE “SQUATS” IN THE FUTURE, YOU CAN ALSO DRILL A HOLE IN THE CENTER AND PUT AN
ADDITIONAL COUNTERSUNK BOLT IN THIS LOCATION.
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THESE NEXT FEW STEPS MAY ALREADY BE COMPLETED FOR YOU IF YOU BOUGHT YOUR
ENGINE THROUGH BERGEN R/C.
FROM BAG #2

INSTALL THE ALUMINUM MOTOR MOUNT TO THE GEARBOX, USING 4 EA 4X12 SHCS wWITH
LOCTITE. NOTE THE ORIENTATION OF THE HOLES IN THE MOTOR MOUNT.

YOU’LL NEED AN ALLEN WRENCH THAT HAS BEEN CUT DOWN A LITTLE TO FIT BEHIND THE
EXHAUST. ENSURE THE MOTOR MOUNT IS COMPLETELY SEATED AGAINST THE GEARBOX
WHEN ALL THE SCREWS ARE DRAWN UP TIGHT. NOTE THAT THE MOTOR MOUNT SITS
SLIGHTLY HIGHER THAN THE GEARBOX FLANGES WHEN INSTALLED CORRECTLY. IF NOT,
REMOVE AND TURN THE MOTOR MOUNT OVER.
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WE INSTALL A COOLING FAN ONTO THE GEARBOX, NOT NECESSARILY TO COOL ANYTHING,
BUT WE NEED THE DRIVE HUB FOR THE CLUTCH SYSTEM. THE FAN ALSO DOES HELP TO MOVE
AIR AROUND THE GEARBOX AREA. REMOVE THE NUT, BUT LEAVE THE WASHER IN PLACE
AGAINST THE BEARING.

SLIDE THE SPLIT COLLAR ONTO THE SHAFT, SEATING IT AGAINST THE WASHER. PULL UP ON
THE SHAFT TO REMOVE ANY UP AND DOWN PLAY, PUSHING DOWN ON THE SPLIT COLLAR AT
THE SAME TIME. PUT A DROP OF OIL ON THE OUTER SURFACE OF THE SPLIT COLLAR, THIS
WILL HELP GET THE FAN SEATED PROPERLY IN THE NEXT STEPS.

PLACE THE FAN ONTO THE SPLIT COLLAR AND PUT ANOTHER DROP OF OIL ONTO THE
TAPERED NUT.
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PUT LOCTITE ON THE THREADS OF THE TAPERED NUT AND THREAD IT ONTO THE SHAFT. WE
OFFER A SPANNER WRENCH TO HOLD THE FAN WHILE TIGHTENING THE NUT, OR YOU CAN
MAKE ONE YOURSELF.

HOLD THE SPANNER WRENCH AND TIGHTEN THE NUT DOWN WITH A /2” SOCKET WRENCH.
TIGHTEN THIS DOWN FULLY, ASIT IS A REAL PAIN TO GET ACCESS TO LATER ON IF IT COMES
LOOSE...© IT IS NOT ABSOLUTELY NECESSARY TO DIAL INDICATE THIS HUB, BUT IF YOU FEEL
THE NEED, WHAT WE’RE LOOKING FOR IS LESS THAN .002 OF RUN OUT.

INSTALL THE DELRIN BUSHINGS ONTO THE FAN HUB. NOTE THAT ONE END OF THE STEEL
BUSHING IS CHAMFERED; THIS CHAMFER GOES AGAINST THE HEAD OF THE 4X16 SHCS.
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INSERT THE BOLTS INTO THE STEEL BUSHINGS, THEN INTO THE DELRIN BUSHINGS.

USING LOCTITE, INSTALL BOTH DELRIN BUSHINGS INTO THE FAN HUB.

WREN SUPPLIES A STRAP TO SECURE THE “FRONT” OF THE TURBINE THAT MUST BE
INSTALLED. ONE OF THE TANGS IS ANGLED OUTWARD AND EITHER NEEDS TO BE REMOVED
OR BENT BACK INWARD.
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REMOVE THE GLOW PLUG AND WRAP THE STRAP AROUND THE TURBINE SO THE TANG WITH
THE HOLE LINES UP WITH THE GLOW PLUG HOLE. YOU MAY HAVE TO DISCONNECT SOME OF
THE FUEL LINES TO INSTALL THE STRAP, JUST BE SURE TO RECONNECT THEM AFTERWARDS.

SECURE THE STRAP WITH THE SUPPLIED 3MM SHCS. IT MAY BE HELPFUL TO INSTALL THE
GLOW PLUG AND GROUND WIRE BEFORE TIGHTENING THE STRAP.

WHAT’S NEEDED HERE IS TO GET THE LOWER SET OF GROMMETS AS CLOSE TO CENTER AS
POSSIBLE. THEY WILL NOT SIT EXACTLY ON CENTER, THAT’S OK. THE METHOD OF
ATTACHMENT TO THE FRAMES ALLOWS SOME TOLERANCE OFF CENTER. REMOVE THE STEEL
BUSHINGS INSIDE THE RUBBER GROMMETS, THEY'RE NOT NEEDED.
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BEGIN ASSEMBLING THE LOWER FRAME SET, FROM BAG #3, NOTING THAT THE FRAMES ARE
HANDED. THE COUNTERSUNK HOLES AT THE BOTTOM OF THE FRAME GO ON THE OUTSIDE.
USING 3 EA 3X12 SHCS AND 3 EA 1 MM THICK WASHERS, BOLT THE FRAMES TO THE MOTOR
MOUNT. LEAVE THE BOLTS LOOSE FOR NOW, AS WE WILL NEED TO ADJUST THE HEIGHT OF
THE ENGINE IN A LATER STEP.

REPEAT FOR THE OPPOSITE SIDE FRAME, AGAIN USING 3 EA 3X12 SHCS AND 3 EA 1TMM
THICK WASHER. LOCATE 2 EA SKID BARS AND 4 EA 3X8 FHCS.

PLACE THE SKID BARS IN BETWEEN THE FRAMES, UP INTO THE MILLED SLOTS, AND SECURE
WITH THE COUNTERSUNK SCREWS, ON BOTH SIDES. ITIS NOT NECESSARY TO LOCTITE
THESE SCREWS. GET ALL SCREWS STARTED BEFORE TIGHTENING THEM DOWN.
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LOCATE 4 EA 3X18 SHCS, 4 EA 3M WASHERS, AND 4 EACH 3M LOCKNUTS, AND YOUR
LANDING GEAR, PREVIOUSLY ASSEMBLED. SECURE THE LANDING GEAR TO THE SKID BARS,
WITH A WASHER AND NUT ON THE BOTTOM.

THE FRONT BATTERY TRAY AND HEAT DEFLECTOR PLATE ARE ASSEMBLED WITH 4 EA
BATTERY TRAY SPACERS AND 8 EA 3X8 FHCS, WITH LOCTITE.

LOCATE THE HEAT DEFLECTOR BLANKET, WHICH IS SILVER ON ONE SIDE AND WHITE ON THE
OTHER. SPRAY 3M ADHESIVE ONTO THE PLATE AND THE WHITE SIDE OF THE BLANKET.
ALLOW IT TO DRY FOR A SHORT PERIOD.
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PUT THE 2 GLUED SURFACES TOGETHER. LOCATE THE 2 EA FWD CANOPY MOUNTS, 2 EA
3X12 SS, AND 4 EA 3X8 SHCS.

USE 2 EA OF THE 3X8 SHCS WITH LOCTITE, TO SECURE THE REAR OF THE HEAT DEFLECTOR
PLATE INSIDE THE LOWER FRAMES OVER THE EXHAUST AREA. LINE UP THE FORWARD HOLES
WITH THE TRAY SPACERS BUT DO NOT INSTALL ANY SCREWS IN THEM.

INSTALL THE FRONT BATTERY TRAY WITH THE OTHER 2 EA 3X8 SHCS IN THE REAR HOLES,
WITH LOCTITE.

INSTALL THE 2 EA 3X12 SS IN THE FORWARD HOLE AND INTO THE FRONT BATTERY TRAY
SPACER. LEAVE ENOUGH STICKING OUT TO THEN INSTALL THE FRONT CANOPY MOUNTS,
USING LOCTITE.
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USE THE CROSSHOLE TO TIGHTEN THE CANOPY MOUNT.

NOW IS A GOOD TIME TO INSTALL THE ELEVATOR SERVO WHILE ACCESS IS EASY. INSTALL
THE GROMMETS PER SERVO INSTRUCTIONS BUT DO NOT INSTALL ANY BRASS EYELETS.
LOCATE 2 EA PLASTIC SERVO MOUNT TABS IN BAG 11, AND 4 EA SERVO SCREWS. FOR
FUTABA SERVOS WE OFFER 2.5MM SHCS AND WASHERS TO BE USED IN PLACE OF THE

SMALLER FUTABA SCREW.

INSTALL THE SERVO MOUNT TAB INTO THE RUBBER GROMMETS FROM THE BOTTOM OF THE
SERVO, AND THEN INSTALL THE SERVO FROM INSIDE THE FRAMES. THE SERVO OUTPUT
SPLINE IS TO THE REAR OF THE HELI. SECURE WITH THE 4 EA SERVO SCREWS AND
WASHERS. BE SURE TO CENTER THE SERVO IN THE HOLE, SO THAT THE ONLY CONTACT WITH
THE FRAME IS BY THE RUBBER GROMMETS.

YOU’LL FIND A SHORT PIECE OF HOSE CONNECTING THE GREEN PROPANE LINE AND THE
CLEAR FUEL LINE GOING INTO THE TURBINE, REMOVE IT AND INSTALL THE SUPPLIED TUBING
FROM THE ENGINE BAGS, THE CLEAR HOSE GOING INTO THE SILVER FUEL FILTER, THE GREEN

HOSE INTO THE FESTO CONNECTOR.
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ROUTE ALL THE WIRES AND HOSES FORWARD, OVER THE HEAT DEFLECTOR PLATE, ON THE
INSIDE OF THE FRAMES, AND SECURE WITH ZIP TIES AT THE LOCATIONS PROVIDED. THIS
WILL ENSURE THAT ALL OF THESE LINES STAY CLEAR OF THE SPINNING FAN.

|

| LIKE TO USE SELF STICKING VELCRO TO SECURE THE RADIO GEAR TO THE BATTERY TRAY.
USE THE TOP AS WELL AS THE BOTTOM SURFACE TO MOUNT ALL THE EQUIPMENT. |
COMMONLY USE THE ROUGH PART OF THE VELCRO ON THE HELI, AND THE SOFT SIDE ON THE
EQUIPMENT. THESE NEXT PHOTOS AND TEXT ARE SUGGESTIONS, THERE ARE MANY WAYS TO
MOUNT RADIO GEAR AND EQUIPMENT, USE SOME COMMON SENSE AND MAKE IT AS NEAT AS
POSSIBLE.

ADD A STRIP OF VELCRO IN THIS AREA TO SECURE THE PROPANE BOTTLE.
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INSTALL A PIECE OF 8” LONG TYGON TUBING ONTO THE UAT, AVAILABLE FROM BVM OR BH
HANSON. ADD A SMALL PIECE OF VELCRO (SOFT SIDE) ONTO BOTH SIDES OF THE UAT.

USING A PIECE OF 1/2” VELCRO, MAKE A LOOP GOING THROUGH THE SLOTS PROVIDED IN THE
FRAMES THEN INSERT THE UAT UP INTO THE LOOP OF VELCRO. DRAW IT TIGHT INSIDE
AGAINST THE FRAME. THE VELCRO STRIPS ON THE INSIDE FRAME AND UAT WILL HELP
SECURE IT IN PLACE.
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ATTACH THE SOFT VELCRO TO THE BOTTOM OF THESE COMPONENTS, FUEL VALVE, PROPANE
VALVE, ECU, AND WREN LI-PO BATTERY (IF USED).
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LOCATE THE FUEL PUMP AND BRACKET, INSTALLING THE BOLTS WITH LOCTITE.

INSTALL THE RUBBER GROMMETS IN TO THE BRACKET AS WELL. NOTE THE TWO TYPES OF
FITTINGS INSTALLED ON THE PUMP. THE FESTO FITTING IS THE OUTPUT, THE BARBED
FITTING IS THE INPUT. DO NOT REMOVE THE TUBING FROM THE BARBED FITTING; YOU WILL
SLIDE THE TYGON TUBING OVER THE 4MM TUBING ALREADY INSTALLED.

I’VE INSTALLED THE FUEL PUMP IN THE UNUSED SERVO HOLE, DRILLING 2 EA 1/8™” HOLES
AND SECURING WITH 2 EA 3X10 SHCS, 3M WASHERS, AND 3M LOCKNUTS. AS AN
ALTERNATIVE METHOD, INSTALL JUST THE PLATE FIRST, MAKING IT EASIER TO GET THE NUTS
INSTALLED, THEN BOLT THE PUMP TO THE PLATE. (BRIAN’S SUGGESTION)
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SET THE 2 VALVES ONTO THE VELCRO IN THE OPEN AREA BESIDE THE SERVO AND PUMP.
PLUG THE GREEN LINE FROM THE TURBINE INTO THE OUTPUT SIDE OF THE PROPANE VALVE
AND THE CLEAR TUBING INTO THE OUTPUT SIDE OF THE FUEL VALVE. USE A SHORT PIECE OF

CLEAR TUBING FROM THE FUEL PUMP TO THE INPUT SIDE OF THE FUEL VALVE. ROUTE THE

TYGON LINE FROM THE UAT TO THE PUMP, SLIDING IT OVER THE 4MM TUBE, AND SECURE

WITH A ZIP TIE.

SET THE ECU AND PLUG IN ALL THE WIRING PER THE WREN MANUAL, BUNDLING UP THE
WIRING TO BE NEAT AND TIDY.

INSTALL AN APPX 7” LONG PIECE OF GREEN PROPANE TUBING TO THE PROPANE CANISTER
FITTING, AND A SHORT 2-3” PIECE WITH THE BRASS QUICK DISCONNECT TO THE OTHER SIDE.
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ADD A STRIPE OF SOFT VELCRO TO THE SIDE OF THE CAN, MATCHING THE ROUGH PIECE
INSTALLED EARLIER ON THE FRAME. SLIDE 2 ZIP TIES THROUGH THE SLOTS IN THE FRAME.

VELCRO THE BOTTLE IN PLACE, AND SECURE WITH THE ZIP TIES. THE BRASS FITTING CAN BE
TUCKED BEHIND THE ZIP TIES WHEN NOT BEING USED TO FILL THE PROPANE TANK.

PLUG THE LONGER GREEN TUBE INTO THE INPUT SIDE OF THE PROPANE VALVE.
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SET THE WREN LI-PO JUST FWD OF THE ECU, CONNECTING THE WIRES AND BUNDLING THEM
FOR NEATNESS.

MOUNT THE RX PACK AND REGULATOR IF ANY, UNDER THE BATTERY TRAY. AS YOU CAN SEE,
THERE’S PLENTY OF ROOM FOR A LARGER BATTERY OR EXTRA WEIGHT IF NEEDED.
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INSERT THE TURBINE MOUNT STANDOFFS THROUGH THE GROMMETS UNDER THE “FRONT” OF
THE TURBINE, SECURING WITH 4 EA 3X8 SHCS AND LOCTITE.

BEGIN ASSEMBLING THE UPPER FRAMES FROM BAG #4, BY INSTALLING THE 6X12X4
FLANGED BEARINGS IN THE FRAMES. THE FLANGE GOES TO THE INSIDE OF THE FRAMES.
REMEMBER TO MAKE A RIGHT HAND AND A LEFT HAND FRAME. AFTER ENSURING THE
FLANGES ARE COMPLETELY SEATED, PUT A DROP OF THIN CA GLUE AROUND THE PERIMETER
TO SECURE THEM IN THE FRAMES.
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LOCATE THE MAIN SHAFT BEARING BLOCKS AND COLLECTIVE AXLES. USING 4 EA 3X35
SHCS, LOCATE THE BEARING BLOCKS ON ONE SIDE FRAME. NOTE THE ORIENTATION OF THE
BEARINGS, AND THE LOWER BLOCK. INSTALL THE AXLES INTO THE FLANGED BEARINGS.

SLIDE THE OPPOSITE SIDE FRAME ONTO THE AXLES AND BOLTS, THREAD THE 3M LOCKNUTS
ON LOOSELY AT THIS POINT.

GATHER THE GYRO MOUNTING PLATE, 3 HOLE BLOCKS, AND HARDWARE, 6 EA 3X8 SHCS
AND 1 EA 3X8 FLATHEAD CAP SCREW (FHCS). INSTALL THE 3 HOLE BLOCKS LOOSELY,
NOTING THE ORIENTATION OF THE HOLES. INSTALL THE GYRO MOUNTING PLATE ON TOP OF
THE 3 HOLE BLOCKS. NOTE THE FHCS IN THE FRONT, ON TOP. GO BACK AND TIGHTEN THE
SIDE BOLTS. THESE BLOCKS ARE MADE OF DELRIN, THEREFORE LOCTITE IS NOT NEEDED.
HOWEVER, IF YOU FEEL THE NEED, YOU CAN PUT A DROP OF CA GLUE ON THE BOLTS WHEN
INSTALLING.
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ASSEMBLE THE DRIVE SYSTEM NEXT, FROM BAG #5. SLIDE THE CLUTCH W/ SHAFT INTO THE
CLUTCH BELL, ADD THE TRIPLE BEARING BLOCK, SLIDING THE BOTTOM BEARING ONTO THE
PINION. INSTALL THE RETAINING COLLAR, SECURING WITH 3X3 SETSCREWS AND LOCTITE.

EVERYTHING SHOULD SPIN FREELY.

INSTALL THE CLUTCH ASSEMBLY INTO THE FRAMES USING 4 EA 3X8 SHCS AND 3M
WASHERS, LOOSELY AT THIS POINT. ASSEMBLE THE ELEVATOR YOKE NEXT BACK IN BAG #4,
WITH THE 2 ELEVATOR YOKE SHAFTS. NOTE THAT THIS STEP MAY ALREADY BE COMPLETED

FOR YOU.

NOTE THE TWO SHAFTS ARE DIFFERENT LENGTHS; ONE HAS FLATS ON ONLY ONE SIDE.
INSTALL THE SHAFTS INTO THE ELEVATOR YOKE USING 3X4 SHCS AND 3M WASHER. DRAW
THE FLATS ON THE SHAFTS INTO THE BROACH WITH THE BOLTS.
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INSTALLING THE OPPOSITE SIDE MAY REQUIRE A BALL ENDED ALLEN WRENCH. USE LOCTITE
ON THESE BOLTS. SLIDE THE ELEVATOR YOKE IN, BETWEEN THE FRAMES FROM THE REAR,
ANGLING IT IN.

USING 2 EA 3X8 SHCS AND LOCTITE, INSTALL THE REAR CANOPY MOUNTS IN THE UPPER OF
THE 2 HOLES BEHIND THE MAINSHAFT BEARING BLOCKS.
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THE CONSTANT DRIVEN TAIL SYSTEM IN BAG 5 CONSISTS OF 2 ALUMINUM HUBS, 2 MACHINED
DELRIN GEARS, THE AUTOROTATION HUB AND MAIN SHAFT.

LOOK AT THE 2 SIDES OF THE MAIN GEAR. ONE SIDE IS CHAMFERED, THIS IS THE TOP, THE
OTHER SIDE HAS A SHARP EDGE, THIS IS THE SIDE THAT THE LARGE HUB SITS INSIDE OF.

INSTALL THE HUB INTO THE GEAR USING 10 EA 2X8 SHCS, INSTALLING ALL OF THEM
LOOSELY THEN TIGHTENING EACH ONE A LITTLE BIT AT TIME TO PREVENT WARPING THE
GEAR. THE CROWN GEAR AND HUB ARE ASSEMBLED WITH 6 EA 3X8 FHCS.
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INSTALL 2 OF THE SCREWS OPPOSITE EACH OTHER, LOOSELY FOR NOW, THEN INSTALL THE
REMAINDER, SNUGGING THEM DOWN SLOWLY A LITTLE AT A TIME TO AGAIN PREVENT
WARPING THE GEAR.

THREAD THE 2 EA 3X10 SHCS INTO THE TWO SIDES OF THE HUB, BUT DO NOT TIGHTEN
THEM.

INSTALL THE AUTOHUB INTO THE MAIN GEAR HUB USING 4 EA LOWHEAD 3X8 SHCS. NOTICE
ONE END OF THE AUTOHUB IS LONGER, THIS IS THE TOP, AND IS INSERTED INTO THE GEAR
HUB FROM THE BOTTOM.
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PUT A DAB OF GREASE IN THE UNDERSIDE OF THE CROWN GEAR HUB, PLACE THE 10X 16X1
WASHER IN IT, THEN DAB A LITTLE MORE GREASE ONTO THE WASHER. DURING AN
AUTOROTATION THE CROWN GEAR HUB IS TURNING WHILE THE AUTOHUB IS NOT, THIS
GREASE IS JUST A LITTLE LUBRICATION TO HELP WITH THAT INTERFACE.

YOU CAN INSTALL THE MAIN GEAR IN ONE OF 2 WAYS, WITH THE CLUTCH INSTALLED, WHICH
WE WILL SHOW NOW OR REMOVE THE CLUTCH, SHOWN LATER.
WITH THE 2 PARTS OF THE MAIN GEAR STACKED TOGETHER, SET THEM IN PLACE UNDER THE
LOWER MAINSHAFT BEARING BLOCK.

NOTE THAT THE MAINSHAFT HAS A DIVOT OR HOLE ABOUT 1 '/2” AWAY FROM ONE END. THIS
IS THE BOTTOM END OF THE MAIN SHAFT. INSERT THE MAINSHAFT INTO THE UPPER
MAINSHAFT BEARING. THE UPPER AND LOWER MAINSHAFT BEARING BLOCKS SHOULD STILL
BE LOOSE AT THIS TIME TO HELP LINE UP THE BEARINGS WHILE INSTALLING THE MAINSHAFT.
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INSTALL ONE OF THE SPLIT COLLARS ON TO THE MAINSHAFT, WITH THE STEP ON THE COLLAR
TOWARDS THE BEARING. SLIDE THE MAINSHAFT FARTHER DOWN, AND INSTALL THE SECOND
SPLIT COLLAR, BELOW THE ELEVATOR YOKE, WITH THE STEP FACING DOWN, TOWARDS THE
BOTTOM MAINSHAFT BEARING. SLIDE THE MAINSHAFT DOWN THROUGH THE LOWER
BEARING.

CONTINUE SLIDING THE MAINSHAFT THROUGH THE CROWN GEAR HUB, AND THE AUTOHUB,
UNTIL ABOUT 3/8” STICKS OUT THE BOTTOM OF THE AUTOHUB. LINE UP THE THREADED
HOLE IN THE CROWN GEAR HUB WITH THE DIVOT ON THE MAINSHAFT, THEN THREAD THE 4X6
SS INTO THE HOLE. DO NOT TIGHTEN DOWN ON THIS SETSCREW, ONLY USE IT TO LOCATE
THE HUB ON THE MAIN SHAFT.

<
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INSTALL AND SNUG DOWN THE 2 EA 3X12 SHCS, THEN GO BACK AND TIGHTEN THEM DOWN

FULLY. ALSO GO BACK AND APPLY LOCTITE AND FULLY TIGHTEN THE SS IN THE DIVOT ON
THE MAIN SHAFT.
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INSTALL THE BOTTOM MAINSHAFT COLLAR WITH THE 4-40 SHCS, STEPPED SIDE DOWN.
WHILE PULLING UP ON THE MAINSHAFT TO SEAT THE CROWN GEAR HUB AGAINST THE
BOTTOM BEARING, PUSH DOWN ON THE LOWER COLLAR AND TIGHTEN.

PUSH THE UPPER SPLIT COLLAR UP TO THE TOP BEARING AND SECURE. IT IS IMPORTANT TO
USE HARDENED ALLEN DRIVERS ON THE SCREWS IN THESE SPLIT COLLARS. Do NOT USE
LOCTITE ON THESE SCREWS, AND DO NOT OVER TORQUE THEM. IT IS UNNECESSARY AND

WILL ONLY LEAD TO STRIPPING OUT THE HEADS.
NOW YOU CAN TIGHTEN THE UPPER AND LOWER MAINSHAFT BEARING BLOCK BOLTS AS
WELL.
AN ALTERNATIVE METHOD, AND PROBABLY EASIER, IS TO REMOVE THE CLUTCH ASSY FROM
THE UPPER FRAMES.

INSTALL THE CROWN GEAR HUB ONTO THE MAINSHAFT, LOCATING THE 4X6 SS INTO THE
DIVOT ON THE MAINSHAFT. DO NOT TIGHTEN THIS SETSCREW, ONLY USE IT TO LOCATE THE
HUB ONTO THE SHAFT
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NOW TIGHTEN THE 2 EA 3X12SHCS PINCH BOLTS, SECURING THE HUB TO THE MAINSHAFT.
NOW YOU CAN GO BACK, LOCTITE, AND TIGHTEN THE SS IN THE DIVOT.

SLIDE THE AUTOHUB AND LARGE GEAR ONTO THE MAINSHAFT, NOT FORGETTING THE
10X 16X 1 WASHER ON TOP OF THE AUTOHUB. INSTALL THE BOTTOM MAINSHAFT COLLAR,
WITH THE STEP DOWN, AND SECURE WITH THE 4-40 SHCS.

INSERT THE TOP OF THE MAINSHAFT THROUGH THE BOTTOM MAINSHAFT BEARING, INSTALL
SPLIT COLLARS ABOVE AND BELOW THE ELEVATOR YOKE, WITH THE STEP TOWARDS THE
BEARINGS, THEN UP THROUGH THE UPPER MAINSHAFT BEARING. PULL UP ON THE
MAINSHAFT, SEATING THE CROWN GEAR HUB AGAINST THE LOWER BEARING, PUSH DOWN
ON THE LOWER SPLIT COLLAR AND TIGHTEN THE PINCH BOLT.
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PUSH UP ON THE UPPER SPLIT COLLAR, SEATING IT AGAINST THE BEARING, THEN TIGHTEN
THE PINCH BOLT. THESE BOLTS DO NOT REQUIRE LOCTITE, BUT DO USE A HARDENED ALLEN
DRIVER. REINSTALL THE CLUTCH ASSY, LEAVING THE 4 BOLTS LOOSE FOR NOW.

ASSEMBLE THE FRONT TRANSMISSION FROM BAG #4 NEXT. SLIDE THE OUTPUT SHAFT INTO
THE DELRIN COUPLER UNTIL THE THRU HOLES LINE UP. ONE END OF THE SHAFT HAS A
DIVOT; THE OTHER HAS A THRU HOLE. SLIDE THE CROSS PIN THRU THE COUPLER AND SHAFT.

SECURE THE CROSS PIN WITH A 3X4 SETSCREW THREADED INTO THE REAR OF THE SHAFT,
WITH LOCTITE. SLIDE THIS ASSEMBLY THROUGH THE BEARING IN THE REAR OF THE CAGE
AND SLIDE THE BRASS TUBE OVER THE SHAFT.
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INSTALL THE TAIL DRIVE PINION ON THE SHAFT, AND PUSH THE SHAFT ALL THE WAY
FORWARD INTO THE FRONT BEARING. LOOK THROUGH THE THREADED HOLE IN THE PINION,
LOOKING FOR THE DIVOT IN THE SHAFT.

SECURE THE PINION ON THE SHAFT WITH A 3X4 SETSCREW INTO THE DIVOT ON THE SHAFT,
WITH LOCTITE. A SECOND SETSCREW IS NOT NECESSARY, AND MAY CAUSE A CLEARANCE
PROBLEM WITH THE SCREWS ON THE MAIN GEAR. YOU SHOULD NOT BE ABLE TO MOVE THE
SHAFT IN AND OUT AFTER TIGHTENING THE SETSCREW, BUT IT SHOULD SPIN FREELY.
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REMOVE THE REAR BOLT FROM THE LOWER MAIN SHAFT BEARING BLOCK. INSTALL THE
FRONT TRANSMISSION INTO THE FRAMES FROM THE REAR. NOTE THE “EARS” ON THE FRONT
OF THE CAGE MATCH THE TONGUE ON THE LOWER MAIN SHAFT BEARING BLOCK. REINSTALL

THE BOLT SECURING THE FRONT OF THE CAGE, LOOSELY. ALSO INSTALL 2 EA 3X8 SHCS
INTO THE REAR OF THE CAGE, LOOSELY (ONE ON EACH SIDE, PREFERABLY THE BOTTOM
HOLE). YOU CAN SET THE TAIL PINION MESH NOW BY PUSHING DOWN ON THE CAGE AT THIS
POINT SHOWN BY THE ALLEN DRIVER IN THE PICTURE. YOU WILL WANT VERY LITTLE OR NO
BACKLASH WITH NO TIGHTNESS WHILE SPINNING THE MAIN GEAR.

WHEN YOU’RE HAPPY WITH THE MESH TIGHTEN THE THRU BOLT SECURELY, AND TIGHTEN
THE 2 EA REAR BOLTS.
NOW INSTALL THE REMAINING 2 EA 3X8 SHCS, WITH LOCTITE, SECURING THE REAR OF THE
CAGE TO THE FRAMES. REMOVE, LOCTITE, AND REINSTALL THE PREVIOUSLY TIGHTENED 2
EA BOLTS.
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LOCATE THE RUDDER SERVO MOUNT, 3 EA TAIL BOOM CLAMPS, 3 EA 3X35 SHCS, 3 EA 3X

40 SHCS, AND 6 EA 3M LOCKNUTS. USING YOUR FAVORITE TAIL SERVO, INSTALL A PAIR OF

PLASTIC SERVO MOUNT TABS INTO THE GROMMETS, FROM THE BOTTOM, AND PLACE IT INTO
THE RUDDER SERVO MOUNT.

IF USING A FUTABA SERVO, THEN IT’S SUGGESTED TO USE 4 EA 2.5MM SHCS AND 4 EA
2.5MM WASHERS TO SECURE THE SERVO. THE STOCK JR SERVO SCREWS ARE ACCEPTABLE.

INSTALL THE 3 EA TAIL BOOM CLAMPS SETS AND THE RUDDER SERVO MOUNT WITH THE 3 EA
3X35 SHCS IN THE TOP 3 HOLES, AND THE 3X40 SHCS IN THE BOTTOM 3 HOLES ALSO
HOLDING THE SERVO MOUNT.

INSTALL 6 EA 3MM LOCKNUTS ONTO THE 6 SHCS, BUT DO NOT TIGHTEN JUST YET.
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BUILD THE SWASHPLATE NEXT FROM BAG 6, START WITH THE OUTER RING, INSTALLING
SHORT BALLS INTO EACH LEG, WITH LOCTITE.

INSTALL 4 EA MEDIUM BALLS ONTO THE INNER RING, AGAIN WITH LOCTITE. WHILE DOING
THIS, ENSURE THAT THE EYEBALL BEARING IN THE CENTER REMAINS FREE TO TURN AND
TWIST. SLIDE THE COMPLETED SWASHPLATE ONTO THE MAINSHAFT AND SNAP THE
ELEVATOR YOKE BALL LINKS ONTO TWO OF THE OUTER BALLS.

THE WASHOUT UNIT ASSEMBLY STARTS WITH THE WASHOUT ARMS. INSTALL 2 EA 3X7X3
FLANGED BEARINGS INTO EACH ARM, THEN INSTALL THE RADIUS LINKS WITH A PIN AND
SECURE WITH A 3X3 SETSCREW AND LOCTITE. USE THE RADIUS LINKS MARKED (L) FOR LEFT
HAND. THIS GIVES YOU "RETARDED” SWASHPLATE TIMING FOR STABILITY IN A HOVER.
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INSTALL A SHORT BALL ON THE OPPOSITE END, WITH LOCTITE, NOTING THE ORIENTATION.
WITH A 3X16 w 6MM SHOULDER, AND A BRASS WASHER AS A SPACER INSTALL THE ARM
ONTO THE WASHOUT UNIT, AGAIN NOTING THE ORIENTATION. TIGHTEN THE BOLT UNTIL THE
ARM IS FREE OF SLOP, BUT NOT SO TIGHT THAT THE BEARINGS GET “NOTCHY”. IT SHOULD BE
ABLE TO SPIN FREELY. SECURE THE BOLT WITH A 3X3 SETSCREW INSERTED INTO THE HOLE
ON THE OPPOSITE SIDE, TIGHTENING IT AGAINST THE BOLT. CHECK FOR SLOP AND FREE
PLAY, READJUST THE TIGHTNESS OF THE BOLT IF NEEDED AND RESECURE WITH THE
SETSCREW. REPEAT FOR OPPOSITE ARM.

IF NECESSARY TO SPACE THE ARM AWAY FROM THE HUB, PLACE 2 BRASS WASHERS ON THE
BOLT BETWEEN THE BEARING AND THE HUB. SLIDE THE WASHOUT UNIT ON TO THE
MAINSHAFT AND SNAP THE RADIUS LINKS ONTO 2 OF THE BALLS ON THE INNER
SWASHPLATE.

NOW THE EXPLANATION OF THE ALTERNATE LINKS.

LINE UP THE BALLS THAT YOU SNAPPED THE RADIUS LINKS ONTO WITH THE OUTER BALLS OF
THE SWASHPLATE, PREFERABLY THE ONES TO THE SIDES. LOOK AT THE FLYBAR, NOTING
THE ANGLE, THAT IT IS NOT POINTING STRAIGHT OUT AWAY FROM THE HELI. THIS IS THE

"RETARDED'" SETTING, AND IN GENERAL, GIVES YOU A MORE STABLE HOVER AND LESS
CYCLIC ACTION.
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IF YOU OPT TO USE THE OTHER LINKS, THEN YOUR ASSY WILL LOOK LIKE THIS. NOTE THE
WASHOUT ARMS ARE FLIPPED OVER AND THE BOLT IS INSTALLED IN THE OTHER HOLE. Now
IF YOU LINE UP THE SWASHPLATE BALLS AND LOOK AT THE FLYBAR.

THE ANGLE IS NOW "ADVANCED". THIS GIVES A LESS STABLE HOVER, BUT MORE CYCLIC
ACTION. THE PORKCHOPS ARE HANDED, MEANING THEY ONLY SNAP ONTO THE BALL IN ONE
DIRECTION, SEEN IN THE PHOTO.

ALL OF THIS IS ALSO CALLED SWASHPLATE TIMING, AND IN THE HIGHER END RADIOS CAN BE
ADJUSTED ELECTRONICALLY IN A SPECIFIC MODE OR BY MIXING IN SOME AILERON WITH
ELEVATOR, AND ELEVATOR WITH AILERON.

IF YOU PREFER TO HAVE YOUR SWASHPLATE TIMING SET TO O AND HAVE PURE AILERON AND
ELEVATOR MOVEMENT, THEN USE THE FIRST, SUGGESTED SETUP AND MIX IT OUT IN YOUR
RADIO.
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ASSEMBLE THE CONTROL ARMS, FROM BAG 7, STARTING WITH THE “POPSICLE STICKS”, BY
INSTALLING A SHORT BALL ON EACH ONE. FOR MAXIMUM COLLECTIVE, INSTALL IT IN THE
INNERMOST HOLE.

INSTALL SHORT BALLS, 1 IN THE TRIPLE BELLCRANK, ONE IN THE SINGLE BELLCRANK, AND 2
IN THE ELEVATOR ARM. INSTALL 2 EA LONG BALLS IN THE TRIPLE BELLCRANK, AND IN THE
ELEVATOR “X” ARM. TAKE A CLOSE NOTE OF THE ORIENTATION ON THE “X” ARM AND WHERE
THE BALLS GO!

INSTALL 2 EA SHORT BALLS IN THE “X” ARM, ON THE OPPOSITE SIDE FROM THE LONG BALLS.
INSTALL 2 EA SHORT BALLS IN EACH AILERON BELLCRANK, NOTING THAT YOU ARE MAKING A
RIGHT AND A LEFT.
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ANOTHER VIEW OF THE AILERON BELLCRANKS. INSTALL THE 5 X 8 X 2.5 FLANGED
BEARINGS, ONE IN EACH “POPSICLE STICK” 2 IN EACH AILERON BELLCRANK, AND 2 IN THE
“X” ARM.

INSERT THE JAMNUTS THROUGH THE BEARINGS, FROM THE “BOSS” SIDE, THEN THREAD A
SHCS THROUGH THE JAMNUTS. THE “X” ARM GETS A 3 X 20; THE AILERON BELLCRANKS
GET 3 X16’s.

USING LOCTITE, THREAD THE BOLT INTO THE POPSICLE STICK, THEN TIGHTEN THE JAMNUT
AGAINST THE POPSICLE STICK. BY LOOSENING THE JAMNUT AND TIGHTENING OR LOOSENING
THE BOLT, YOU CAN ADJUST THE TENSION ON THE BEARING, GIVING A FREE SPINNING AND
SLOP FREE BELLCRANK. THEN AGAIN TIGHTEN THE JAMNUT. REPEAT FOR OTHER SIDE.
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INSTALL THE TRIPLE BELLCRANK ON THE COLLECTIVE AXLE BEHIND THE COLLECTIVE SERVO
ON THE LEFT SIDE. INSTALL THE SINGLE BELLCRANK ON THE SAME AXLE, BUT ON THE RIGHT
SIDE.

SECURE THEM WITH A 3X8 SHCS AND 3M WASHERS WITH LOCTITE. IT MAY BE NECESSARY
TO USE THE BOLTS TO “DRAW” THE BELLCRANK ONTO THE AXLE.

MAKE SURE THE SHORT BALLS ON EACH BELLCRANK ARE POINTING TO THE REAR.

INSTALL ONE POPSICLE STICK ON THE LEFT SIDE, MATCHING THE FLATS ON THE UPPER
COLLECTIVE AXLE WITH THE BROACH IN THE POPSICLE STICK. INSTALL A 3X8 SHCS AND
3M WASHER WITH LOCTITE INTO THE AXLE TO SECURE THE POPSICLE STICK. A 3X4 SHCS
AND 3M WASHER THREADS INTO THE SHORT SHAFT ON THE ELEVATOR YOKE, SECURING THE
REAR END. THE LEFT SIDE CAN BE IDENTIFIED BY THE POSITION OF THE BALLS ON THE
AILERON BELL CRANK IN THE SECOND PICTURE (THE FIRST ONE IS WRONG...©).
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INSTALL THE RIGHT SIDE POPSICLE STICK ON THE COLLECTIVE AXLE AND LONG SHAFT IN THE
ELEVATOR YOKE.

THE “X” ARM GET INSTALLED BY THREADING THE BOLT INTO THE UPPER COLLECTIVE AXLE.

AGAIN, SET THE TENSION ON THE BEARINGS BY HOLDING THE JAMNUT AND TIGHTENING THE

BOLT, THEN TIGHTENING BOTH AT THE SAME TIME TO SECURE TO THE POPSICLE STICK. THE

IDEA IS TO GET A FREE SPINNING BELLCRANK WITH NO PLAY. SPEND A LITTLE TIME HERE TO
GET IT JUST RIGHT.

THE ELEVATOR BELLCRANK IS INSTALLED ON THE LONG SHAFT OF THE ELEVATOR YOKE, THE
LONG ARM OF THE BELLCRANK POINTS UP. USE A 3X4 SHCS AND 3M WASHER, WITH
LOCTITE. THE BELLCRANK SHOULD BE PERPENDICULAR TO THE ELEVATOR YOKE, WITH THE
BALLS POINTED OUT.
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INSTALL THE AILERON SERVO INTO THE AILERON SERVO MOUNT. INSTALL THE RUBBER
GROMMETS AND EYELETS THAT COME WITH THE SERVO FROM THE BOTTOM SIDE. THIS IS THE
ONLY SERVO TO USE THESE EYELETS.

SNAP THE PLASTIC SERVO MOUNT TABS INTO THE AILERON SERVO MOUNT, FROM THE
BOTTOM. SLIDE THE SERVO INTO THE MOUNT SO THAT THE “EARS” FIT INTO THE CUTOUT
AREA OF THE MOUNT. ALSO NOTE THE SERVO OUTPUT SHAFT IS FORWARD, OR TOWARDS

THE CURVED FRONT OF THE SERVO MOUNT.

SECURE THE SERVO WITH THE JR SELF-TAPPING SCREWS OR 2.5X10 MM SHCS AND 2.5
WASHERS. INSTALL THE AILERON SERVO ASSY IN BETWEEN THE POPSICLE STICKS AND
SECURE WITH 4 EA 3X8 SHCS THREADING INTO THE SERVO MOUNT. IT IS ONLY NECESSARY
TO PUT WASHERS UNDER THE REAR BOLTS. INSTEAD OF LOCTITE, WE SUGGEST USING CA
(SUPERGLUE) TO SECURE THESE BOLTS.
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BUILD THE ROTOR HEAD NEXT, OUT OF BAG 8, STARTING WITH THE HEAD AXLE. NOTE THE
“HEIM” BALL IN THE CENTER.

INSERT THE AXLE INTO THE HEAD THEN SLIDE THE ONE PIECE DAMPENERS ONTO THE AXLE,
SEATING THEM INTO THE HEAD. THIS MAY REQUIRE A LITTLE LUBRICATION. THE DAMPENERS
WILL NOT SIT FLUSH WITH THE HEAD. CENTER THE ASSY AS BEST YOU CAN, IT WILL MAKE
THE NEXT STEPS A LITTLE EASIER.

THE SHIM SET INCLUDES 2 EA OF .008, 2 EA OF .015, 2 EA OF .040, AND 2 EA SNAP RINGS.
IF YOU WANT TO FLY HARD 3D, THEN INSTALL ONE OF EACH SIZE SHIM ON TO THE HEAD
AXLE. FOR SOFTER FLYING, SUCH AS A CAMERA SHIP, THEN TRY JUST THE .040 AND THE
.008 SHIM ON EACH SIDE. AS A MINIMUM, YOU MUST USE THE .040 SHIM.

LOOK CLOSELY AT THE SNAP RING. YOU WILL SEE ONE SIDE HAS A SHARP EDGE, THE OTHER
SIDE IS SOMEWHAT ROUNDED. THIS IS FROM THE STAMPING PROCESS WHEN IT IS MADE.
You WANT THE SHARP EDGE FACING OUTWARD WHEN INSTALLED ON THE HEAD AXLE. THIS
WILL AID IN KEEPING THE SNAP RINGS IN THE GROOVES ON THE HEAD AXLE. USE A SET OF
SNAP RING PLIERS TO AID IN INSTALLATION, AVAILABLE AT ANY AUTOMOTIVE PARTS STORE.
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A TOOL TO MAKE GETTING THE SNAP RINGS SEATED EASIER IS A PIECE OF METAL TUBE, SAY
FROM A PIECE OF BROKEN LANDING GEAR, LONG ENOUGH TO ALLOW THE HEAD AXLE BOLT
TO PRESS THE SNAP RING TO THE GROOVE IN THE HEAD AXLE.

YOU MAY ALSO BE ABLE TO PRESS THE SNAP RINGS INTO PLACE USING THE BLADE GRIPS IF
ONLY USING THE “SOFT” SETUP.

THERE ARE 2 SIZES OF BEARINGS ASSOCIATED WITH THE SEESAW TUBE. THE 4X10X4
BEARING (4MM ID) GOES INTO THE END OF THE TUBE.
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USING THE 3X 10X4 BEARINGS (3MM ID) MAKE 2 ASSEMBLIES OF A 3X8 SHCS AND 2 3MM
BRASS WASHERS.

INSERT THE SEESAW INTO THE HEAD WITH THE MILLED SLOT FACING THE DIRECTION SHOWN
IN THE PICTURE.

WITH A DROP OF LOCTITE ON THE BOLT, INSERT THE BEARING ASSY INTO THE HEAD,
THREADING THE BOLT INTO THE SEESAW AND DRAWING THE BEARING INTO THE HEAD.
ONCE SEATED, TAP THE ASSY IN BELOW FLUSH TO AID IN GETTING THE OPPOSITE BEARING
INSTALLED.

INSTALL THE OPPOSITE SIDE BEARING ASSY IN THE SAME MANNER, DRAWING IT IN WHILE
TIGHTENING THE BOLT. NOW TAP IT IN FLUSH, EFFECTIVELY SETTING BOTH SIDES FLUSH
WITH THE HEADBLOCK.
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INSTALL 2 EA 3X5 PANHEAD SCREWS, WITH LOCTITE, JUST ABOVE EACH BEARING AS A
RETAINER. WHEN BOTH SCREWS ARE TIGHT, THE SEESAW SHOULD ROTATE FREELY.

THE SEESAW ENDCAPS ARE INSTALLED FLUSH WITH THE END OF THE SEESAW, AND
SECURED WITH 3X4 SETSCREWS AND LOCTITE IN THE SHORT LEG. THE SETSCREW SITS IN
THE MILLED GROOVE OF THE SEESAW TUBE TO PREVENT THE ENDCAP FROM ROTATING.

INSTALL A SHORT BALL ON THE LONG LEG OF EACH ENDCAP, WITH LOCTITE.
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SLIDE A BLADE GRIP WITH RADIAL BEARINGS INSTALLED ONTO EACH SIDE OF THE HEAD
AXLE. LOCATE THE 3 PIECE THRUST BEARINGS AND 2 EA 5X16 SHCS AND “SPECIAL”
WASHER.

GREASE THE BALLCAGE OF THE THRUST BEARING SET, THEN INSTALL THE THRUST WASHER
WITH THE LARGE ID FIRST, GROOVED SIDE OUTWARD.

INSTALL THE BALLCAGE WITH THE OPEN FACE INWARDS, THEN INSTALL THE THRUST
WASHER WITH THE SMALL ID, GROOVED SIDE INWARD.
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INSTALL BOTH 5X16 SHCS BOLTS AND WASHER WITH LOCTITE AND TIGHTEN, USING 2
ALLEN WRENCHES TIGHTENING AGAINST EACH OTHER. ENSURE THE BLADE GRIPS SPIN
FREELY.

ASSEMBLE THE BELL/HILLER MIXER WITH 2 EA 3X7X3 BEARINGS, A “SPECIAL” 3X12MM
BOLT W 6MM SHANK, BRASS WASHER AS A SPACER, AND THE BLADE GRIP PITCH ARM.

INSTALL THE ASSEMBLED BELL/HILLER MIXER BY THREADING THE BOLT INTO THE MIDDLE
HOLE ON THE PITCH ARM (RECOMMENDED). THIS HOLE GIVES A O DELTA OFFSET, THE OTHER
TWO HOLES GIVE A POSITIVE OR NEGATIVE DELTA OFFSET FOR THOSE SO INCLINED TO
EXPERIMENT. SET THE TENSION ON THE BEARINGS, TIGHTENING THE BOLT TO GIVE A FREE
SPINNING YET SLOP FREE MOVEMENT, THEN TIGHTEN THE NUT ON THE BACK. CHECK THE
MOVEMENT AND READJUST AS NECESSARY. REPEAT FOR THE SECOND PITCH ARM.
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NOTICE THAT ONE SIDE OF THE BELL MIXER ARM IS LONGER THAN THE OTHER. YOU ALSO
HAVE 2 HOLES ON EITHER SIDE TO ATTACH THE SHORT CONTROL BALLS. THESE
ADJUSTMENTS OFFER HOW MUCH EFFECT THE FLYBAR HAS ON YOUR ROTOR SYSTEM.
THESE ADJUSTMENTS WILL BE DISCUSSED LATER IN THE MANUAL. FOR A STANDARD
CONFIGURATION WE SUGGEST THE SETUP AS SHOWN. YOU WILL WANT TO INSTALL THE
BALLS BEFORE ATTACHING THE PITCH ARM TO THE BLADE GRIP.

ATTACH THE PITCH ARM TO THE BLADE GRIP USING 2 EA 3X6 SHCS AND LOCTITE. MAKE

SURE THE PITCH ARM IS SQUARE AND STRAIGHT TO THE BLADE GRIP. THE MILLED AREA OF

THE PITCH ARM WILL HELP MAINTAIN THIS RELATIONSHIP. REPEAT FOR OPPOSITE BLADE
GRIP.

YOUR COMPLETED HEAD SHOULD LOOK LIKE THIS.
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PLACE THE ROTORHEAD ONTO THE MAINSHAFT, LOCATING IT WITH THE 3X20 SHCS As A
“JESUS” BOLT. DO NOT TIGHTEN THIS BOLT JUST YET... TIGHTEN THE 2 EA 3X16 SHCS
PINCH BOLTS, ALTERNATING SIDES, TIGHTENING A BIT AT A TIME. THESE BOLTS ARE WHAT
ACTUALLY HOLD THE HEAD TO THE MAINSHAFT, THE “JESUS” BOLT IS STRICTLY FOR
LOCATION. NOW GO BACK AND TIGHTEN THE “JESUS” BOLT.

INSERT THE FLYBAR FROM BAG 10B THROUGH THE SEESAW BEARINGS, THEN INSTALL A
“SPECIAL” WASHER AS A SPACER BEFORE INSTALLING THE FLYBAR ARMS, ONE ON EACH
SIDE OF COURSE.

ROUGHLY CENTER THE FLYBAR IN THE SEESAW AND LIGHTLY TIGHTEN THE FLYBAR ARMS
WITH 3X4 SETSCREWS, WHILE LEVELING THE FLYBAR ARMS TO EACH OTHER BY SIGHTING
ACROSS THE HEAD.
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R/C Hel|copter5

MEASURE BOTH SIDES OF THE FLYBAR, ENSURING THEY ARE EXACTLY THE SAME, MOVING
IT IN AND OUT AS NECESSARY. WE DO NOT PUT FLATS ON THE FLY BAR TO PREVENT A
STRESS RISER, MEANING THIS WOULD TYPICALLY BE WHERE THE FLYBAR WOULD BREAK IN
FLIGHT...WHEN YOU ARE HAPPY WITH THE MEASUREMENT AND THE FLYBAR ARMS ARE
LEVEL TO EACH OTHER, THEN GO BACK AND LOCTITE THE SETSCREWS, ONE AT A TIME,
HOLDING THE FLYBAR ARMS IN PLACE.

INSTALL THE FLYBAR PADDLES, USING THE FRONT HOLE, AND COUNT 19-21 TURNS ONTO
THE FLYBAR. THIS WILL ENSURE PROPER THREAD LENGTH INTO THE PADDLE.

MEASURE THE DISTANCE BETWEEN THE FLYBAR ARM AND THE PADDLES, MAKING SURE
BOTH SIDES ARE IDENTICAL. ALSO ENSURE THAT THE PADDLES ARE LEVEL TO THE FLYBAR
ARMS AND TO EACH OTHER BY SIGHTING ACROSS THE HEAD.
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NOWwW’S A GOOD TIME TO MOUNT YOUR GYRO, WE SUGGEST THE USE OF ZEAL TAPE OVER THE
STOCK DOUBLE SIDED TAPE FOR ENHANCED VIBRATION DAMPENING. ZEAL TAPE IS
AVAILABLE FROM US AT BERGEN R/C. CUT A SMALL SQUARE JUST A BIT SMALLER THAN
THE GYRO SENSOR AND STICK IT SECURELY TO THE GYRO.

NOW WE’LL JOIN THE UPPER AND LOWER FRAMES. LOCATE THE 5 EA THREADED FRAME
SPACERS FROM BAG #4, 10 EA UNTHREADED FRAME SPACERS, AND 10 EA 3X30 SHCS.
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LINE UP THE HOLES IN THE CLUTCH WITH THE DELRIN BUSHINGS ON THE FAN HUB AND SEAT
THE CLUTCH DOWN ONTO THE HUB.

START AT THE REAR MOST SET OF HOLES, SLIDE A THREADED FRAME SPACER IN BETWEEN
THE UPPER FRAMES, AN UNTHREADED SPACER BETWEEN THE UPPERS AND LOWERS, AND
INSTALL A 3X30 SHCS, THREADING INTO THE INNERMOST FRAME SPACER. REPEAT ON THE
OPPOSITE SIDE WITH ANOTHER UNTHREADED FRAME SPACER AND A 3X30 SHCS.

NOw MOVE TO THE FRONT OF THE FRAMES, INSTALLING THREADED FRAME SPACER IN
BETWEEN THE UPPER FRAMES, THEN SECURING TO THE LOWERS WITH UNTHREADED FRAME
SPACERS AND 3X30 SHCS.
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NOTE THE GAP BETWEEN THE TOP OF THE FAN HUB AND THE BOTTOM OF THE CLUTCH.
MAKE SURE THE 6 EA ENGINE MOUNT BOLTS ARE STILL LOOSE, AND MOVE THE ENGINE AND
MOUNT UP TO DECREASE THE GAP.

WITH THE GAP SET CLOSER, TYPICALLY ONLY THE THICKNESS OF THE DELRIN BUSHING
FLANGE, AND TIGHTEN THE 6 EA MOTOR MOUNT BOLTS. REMOVE THEM ONE AT A TIME, ADD
LOCTITE, AND REINSTALL.

MOVE THE TRIPLE BEARING BLOCK TO SET THE GEAR MESH. WE WANT THE MESH SET SO
THERE IS NO OR VERY LITTLE BACKLASH BETWEEN THE PINION AND THE MAIN GEAR.
LOCTITE AND TIGHTEN THE 4 EA SHCS, SECURING THE TRIPLE BEARING BLOCK.
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R/C Hellcopters

ASSEMBLE 2 EA TANK MOUNTING PLATES BY ADDING 2 EA TANK SADDLES WITH 2 EA 3X16
SHCS AND 2 EA 3MM LOCKNUTS. BE SURE TO MAKE A RIGHT AND A LEFT.

GLUE ONE OF THE ROUND G 10 SPACERS TO THE BACKSIDE OF EACH TANK MOUNTING PLATE
USING CA (SUPERGLUE). WITH 2 EA 3X30 SHCS,

AND 2 EA UNTHREADED FRAME SPACERS, BOLT IT TO THE FRAMES, INTO THE 2 REMAINING
THREADED FRAME SPACERS. ALSO RUN A 3X10 SHCS IN THROUGH THE TANG AT THE
BOTTOM, GOING INTO THE BATTERY TRAY SPACER BOLTED ONTO THE HEAT DEFLECTOR

PLATE.



BERGEN

ON THE OPPOSITE SIDE TANK MOUNTING PLATE, BOLT A BATTERY TRAY SPACER ON THE
INSIDE, WHERE THE ROUND G 10 SPACER WAS GLUED TO IT. USE A 3X10 SHCS AND
LOCTITE.

USING 2 EA 3X30 SHCS AND 2 EA UNTHREADED FRAME SPACERS, INSTALL THE OPPOSITE
SIDE TANK MOUNTING PLATE. NOTE THE BATTERY TRAY SPACER GOES BETWEEN THE
CLUTCH BELL AND AUTOHUB.

INSTALL AND LOCTITE A 3X10 SHCS IN THE LOWER TANG OF THE TANK MOUNTING PLATE,
INTO THE BATTERY TRAY SPACER OF THE HEAT DEFLECTOR PLATE. INSTALL AND LOCTITE A
3X10 SHCS IN TO THE BATTERY TRAY SPACER ON THE OTHER SIDE.
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PLUG ALL YOU SERVO AND POWER WIRES INTO YOUR RECEIVER, NOT FORGETTING THE
THROTTLE SERVO WIRE FROM THE ECU. BUNDLE UP ALL THE WIRES NICE AND NEAT, AND
SECURE THE RX TO THE BATTERY TRAY WITH VELCRO.

ATTACH A FUELING HOSE TO THE UAT, 4-6” LONG, AND PLUG THE END. MAKE A “T” HOSE
WITH 3 PIECES OF APPX 2.5” LONG TYGON AND A PLASTIC “T” FITTING.

SLIDE THE “T” HOSE ONTO THE LAST FITTING ON THE UAT, WITH ONE LEG STICKING OUT
EACH SIDE OF THE FRAMES. TUCK IT UNDER THE HOSE GOING TO THE FUEL PUMP, WHICH
WILL HELP KEEP IT OUT OF THE COOLING FAN.

SLIDE 2 EA LARGE TYE WRAPS THROUGH THE SLOTS OF THE TANK MOUNTING PLATES.
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ASSEMBLE THE FUEL TANKS WITH 2EA BRASS FITTINGS, DOUBLE END FITTINGS, NUTS,
CLUNKS, AND 2 EA 3-4” LONG PIECES OF TYGON TUBING.

ASSEMBLE THE CLUNK LINES AS SHOWN AND SECURE WITH SMALL TYE WRAPS.

MARK BOTH BOTTLES AT THE TOP OF THE BACK END FOR THE VENT FITTINGS. ALSO MARK
UP NEAR THE NECK, TO THE SIDE, MAKING A LEFT AND A RIGHT.
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USING A #21 DRILL BIT, DRILL THE 4 HOLES YOU MARKED.

CLEAN OUT ANY FILINGS AND DEBURR THE HOLES ON THE INSIDE. INSTALL THE VENT
FITTINGS, SEALING THEM AND SECURING THEM WITH JB WELD AS YOU THREAD THEM INTO
THE HOLES.

L]

INSTALL THE CLUNK LINES USING A PAIR OF PLIERS TO INSERT THE DOUBLE FITTING
THROUGH THE HOLE FROM THE INSIDE. WITH THE FITTING THREADED ALL THE WAY
THROUGH, VERIFY THE CLUNK SITS ON THE BOTTOM OF THE TANK AT ABOUT THE MID POINT
OF THE TANK. IF NEEDED, ROTATE THE HOSE ON THE FITTING TO GET IT TO SIT ON THE
BOTTOM OF THE TANK.
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INSTALL THE NUTS OVER THE FITTINGS, SECURING AND SEALING WITH JB WELD ON THE
THREADS. INSTALL THE CAPS ON THE BOTTLES AFTER MAKING SURE THEY ARE CLEAN ON
THE INSIDE.

SET THE TANKS IN THE SADDLES, WITH THE VENT FITTING AT THE TOP, AND THE DOUBLE
FITTING IN TOWARD THE FRAMES. SECURE WITH THE LARGE ZIP TYES, PULLING THEM TIGHT
TO THE SADDLES.

MAKE ANOTHER “T” HOSE WITH 3 EA 7” LONG PIECES OF TYGON TUBING AND A PLASTIC
“T”. SET THE “T” IN THE MIDDLE OF THE FRAMES AT THE REAR, AND SLIDE THE TYGON
TUBING OVER THE VENT FITTINGS.
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SETTING UP YOUR HELICOPTER BEGINS IN YOUR RADIO. WITH OUR PURE MECHANICAL,
SINGLE SERVO SYSTEM, WE USE NO MIXES. SO TO BEGIN, SET YOUR RADIO TO AN S-1, H-1,
OR SINGLE SERVO SWASHPLATE FUNCTION. MAKE SURE ALL SUBTRIMS ARE AT O, ALL MIXES
ARE TURNED OFF. ATV’S OR TRAVEL ADJUSTS SHOULD BE SET AS FOLLOWS;

PITCH 100%

AILERON 100%

ELEVATOR 100%

RUDDER 80% FOR NOW
THROTTLE 100%

FOR FUTABA SERVO USERS, USE THESE SERVO WHEEL HOLE DIMENSIONS FOR THE CONTROL
BALLS. DRILL HOLES IN THE SERVO WHEELS USING A #50 DRILL BIT. FOR THE COLLECTIVE
SERVO USE THE TRIPLE BELLCRANK AS A TEMPLATE FOR THE HOLES. JR SERVOS USERS, THE
EXISTING HOLES IN THE WHEELS ARE CLOSE ENOUGH FOR OUR PURPOSES.

MAKE SURE YOUR PITCH CURVE IN THE RADIO IS SET FOR A 0,50,100 CURVE, MEANING A
STRAIGHT LINE FROM O AT THE BOTTOM TO 100 AT THE TOP. WITH THE RADIO AND
HELICOPTER ON, SET YOUR THROTTLE/PITCH STICK AT EXACTLY HALF. PLACE A SMALL
SERVO WHEEL ONTO THE COLLECTIVE SERVO, POSITIONING IT SO THAT THE “6 PACK” OF
HOLES IS AT TOP AND BOTTOM. WHAT WE’RE LOOKING FOR IS THAT THE HOLES ARE
EXACTLY STRAIGHT UP AND DOWN. IF NOT, THEN ROTATE THE WHEEL 180 DEGREES, AND
TRY AGAIN. IF IT’S STILL NOT PERFECT, TRY ANOTHER WHEEL. JR MAKES DIFFERENT
NUMBERED WHEELS (THE NUMBER IS ON THE BACK AND VERY FAINT), 1, 2, 3,4, AND “M”.
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USE A LARGE WHEEL ON THE AILERON SERVO, AGAIN CENTERING IT EXACTLY. THE FIRST
PIC SHOWS IT SLIGHTLY OFF, THE SECOND PIC HAS THE WHEEL ROTATED 180 DEGREES AND
PERFECTLY CENTERED.

HERE YOU CAN SEE THE NUMBERS (BLACKENED WITH A SHARPIE).

THE ELEVATOR SERVO WHEEL IS SET UP SLIGHTLY DIFFERENT IN THAT YOU WANT TO CENTER
IT FROM THE “X” ARM USING A STRAIGHT EDGE. USING A SMALL WHEEL, SEE HOW THE
STRAIGHTEDGE PASSES THROUGH THE CENTER OF THE “3 PACK”, THE SERVO SCREW HOLE
AND THE CENTER OF THE “X” ARM BOLT.
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DO THE SAME WITH THE TAIL SERVO WHEEL, ROTATING IT UNTIL ONE SET OF HOLES IS
EXACTLY STRAIGHT UP AND DOWN.

WE HIGHLY RECOMMEND THE USE OF THE PLASTIC SERVO WHEELS vs. METAL WHEELS OR
THE PLASTIC STARS OR CROSSES. THE PLASTIC WHEELS ARE STRONG ENOUGH WITH OUR
PUSH PULL SYSTEM, BUT WILL BREAK IN THE EVENT OF A CRASH, SAVING THE GEARS IN
YOUR SERVO. A METAL WHEEL WILL CAUSE YOU TO REPLACE GEARS WHEN YOU CRASH...©

THE BLACK TIC MARKS ON THE SERVO WHEELS SHOW WHICH HOLES WE SUGGEST USING FOR
PROPER SETUP IN A TRUE PUSH PULL SYSTEM. NOTICE THAT THEY ARE OFFSET SLIGHTLY
FROM STRAIGHT VERTICAL, OR IN THE CASE OF THE ELEVATOR, THE ANGLE FROM THE “X”

ARM.

ON THE AILERON SERVO LARGE WHEEL WE ARE GOING STRAIGHT ACROSS....
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FROM BAG 9, MAKE UP 7 EA CONTROL BALL ASSY’S USING A 2X10 PHS, BALL WITH HOLE,
AND 2MM NUT. INSTALL THESE CONTROL BALLS INTO EACH SERVO WHEEL AT THE MARKED
HOLES AND SECURE WITH ANOTHER 2MM NUT ON THE OPPOSITE SIDE, WITH LOCTITE.

NEXT UP ARE ALL THE PUSHRODS FOR THE CONTROL SYSTEM. YES THERE ARE QUITE A FEW
OF THEM BUT WITH A FEW SIMPLE RULES, IT’S NOT THAT COMPLICATED. THE PLASTIC LINKS
ARE WHAT ARE NORMALLY REFERRED TO AS “ROCKET CITY” LINKS, CONSIDERED BY MANY
TO BE THE BEST IN THE INDUSTRY, FOR THEIR DURABILITY AND FOR THE FACT THAT YOU CAN
DO HALF TURN ADJUSTMENTS TO FINE TUNE YOUR CONTROLS AND TRACKING.

START OFF WITH THE COLLECTIVE SERVO TO TRIPLE BELLCRANK USING THE 30MM RODS,
MAKING THE LINKAGES 51MM FROM CENTER TO CENTER OR 58MM FROM END TO END.
THESE DIMENSIONS ARE APPX; YOU MAY NEED ONE TURN EITHER WAY TO GET THE SETUP
PERFECT, WITH THE IDEA THAT BOTH LINKS ARE IDENTICAL IN LENGTH. NOTE THAT THE
SERVO WHEEL BALLS AND THE BALLS ON THE TRIPLE BELLCRANK ARE BOTH STRAIGHT UP
AND DOWN.
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THE LINKAGE FROM THE TRIPLE AND SINGLE BELLCRANK ON THE OPPOSITE SIDE TO THE
POPSICLE STICKS USE THE 40MM ROD AND ARE 70MM LONG CENTER TO CENTER OR 77MM
END TO END. MAKE SURE THE POPSICLE STICKS ARE EXACTLY HORIZONTAL WITH POWER ON
AND COLLECTIVE AT EXACTLY HALF.

THE AILERON SERVO TO AILERON BELLCRANK RODS USES THE 85MM ROD AND IS 101 MM
CENTER TO CENTER OR 108MM END TO END.

MAKE SLIGHT ADJUSTMENTS TO THE LENGTH OF THE ROD SO THAT THE BALL ON THE
OUTSIDE OF THE AILERON BELLCRANK LINES UP EXACTLY OVER THE BOLT GOING TO THE
ELEVATOR YOKE AXLE. THIS IS DONE WITH POWER ON TO ENSURE THE SERVO IS
CENTERED...

THEN USE THE 40MM LONG ROD TO MAKE THE LINKAGE FROM THE AILERON BELLCRANK TO
THE SWASHPLATE 57MM LONG CENTER TO CENTER OR 64MM LONG END TO END. THE
ELEVATOR YOKE “A” ARMS ALSO NEED TO BE 57MM FROM THE CENTER OF THE PIN TO THE
CENTER OF THE HOLE IN THE BALL LINK.

ELEVATOR SERVO TO “X” ARM LINKAGE IS MADE FROM THE 130MM LONG ROD AND IS
148MM LONG CENTER TO CENTER OR 1 55MM LONG END TO END. NOTE THE ORIENTATION
OF THE “X” ARM WITH THE LONG LEG STRAIGHT UP. WITH POWER ON, ADJUST THE RODS AS
NEEDED TO GET THIS LEG TO POINT STRAIGHT UP.
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FROM THE “X” ARM TO THE ELEVATOR ARM USE RODS 50MM LONG, MAKING THEM 70MM
CENTER TO CENTER OR 77MM END TO END. THIS ARM SHOULD ALSO BE EXACTLY STRAIGHT
UP AND DOWN.

FROM THE WASHOUT ARMS TO THE FLYBAR ARMS, USE THE RODS 30MM LONG, MAKING
THEM 47MM CENTER TO CENTER OR 54MM END TO END. THE WASHOUT ARMS SHOULD
EXACTLY HORIZONTAL.

FROM THE SWASHPLATE TO THE BELL/HILLER MIXER USE 75MM LONG RODS, MAKING THEM

97MM CENTER TO CENTER OR 104MM END TO END. FOR THE LINKAGES FROM THE SEESAW

TO THE BELL MIXER, YOU NEED TO BREAK OUT YOUR X-ACTO KNIFE AND CUT 4 BALL LINKS TO
MAKE THEM 18MM LONG.

THREAD THESE LINKS ONTO 2 EA 3 X12 SS, MAKING THEM 30MM CENTER TO CENTER OR
37MM END TO END, WITH A HALF TWIST AND INSTALL THEM. WITH BOTH OF THE RODS
ATTACHED TO THE BELL/HILLER MIXER, THEY SHOULD ALSO BE EXACTLY LEVEL.
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FOR PITCH SETUP PURPOSES WE OFFER A FLYBAR LOCK W/FLAG TO LOCK THE FLYBAR
LEVEL TO THE ROTOR HEAD.

WHICH IS USED IN CONJUNCTION WITH A PITCH GAUGE, SUCH AS THIS ONE AVAILABLE FROM
MINIATURE AIRCRAFT USA.

WITH THE COLLECTIVE STICK AT HALF, VERIFY THAT THE PITCH ON THE BLADES IS AT O
DEGREES. IF NOT, GO BACK AND FIND WHICH BELLCRANK IS NOT EXACTLY LEVEL,
HORIZONTAL, OR VERTICAL. YOU SHOULD ALSO BE ABLE TO ACHIEVE +- 12 DEGREES OF
PITCH AT TOP AND BOTTOM STICK. THIS MAY REQUIRE INCREASING THE PITCH ATV OR
TRAVEL ADJUST IN THE RADIO.
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A HEAD BUTTON IS AVAILABLE AND IS INSTALLED USING 2 EA 3X12 SHCS AND LOCTITE.

BUILDING THE TAIL SYSTEM WILL REQUIRE A COUPLE OF ADDITIONAL TOOLS, A 12” RULER
AND A WOODEN DOWEL 3/8” DIA AND 33” LONG. WINDEX IS NEEDED TO INSTALL THE
TORQUE TUBE BEARING CARRIERS. WE USE AS IT MAKES A GOOD LUBRICANT THEN
TOTALLY EVAPORATES, LOCKING THE BEARING CARRIERS INTO PLACE IN THE BOOM.
MARK YOUR WOODEN DOWEL AT 10”, THIS IS FOR THE FWD BEARING CARRIER.

MARK IT AGAIN 12” FARTHER BACK OR A TOTAL OF 22”. THIS IS FOR THE REAR BEARING
CARRIER. WE’RE GOING TO INSTALL THE BEARING CARRIERS FROM THE FRONT END OF THE
BOOM, THE END WITHOUT HOLES. ALSO INSTALL THE BEARING CARRIERS WITH THE DELRIN

INSERT TOWARDS THE FRONT.
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SPRAY A LITTLE BIT OF WINDEX ONTO THE O-RINGS, AND PRESS THE BEARING CARRIER INTO
THE BOOM.

USE THE DOWEL TO PUSH THE BEARING CARRIER ALL THE WAY INTO THE BOOM TO THE REAR
OR 22” MARK. LUBRICATE THE FWD BEARING CARRIER WITH WINDEX AND INSTALL IT INTO
THE BOOM AS WELL.

PUSH THIS BEARING CARRIER IN UP TO THE 10” OR FRONT MARK. WHILE WORKING ON THE
NEXT STEP, THE WINDEX WILL EVAPORATE, ALLOWING THE RUBBER O-RINGS TO SECURE THE
BEARING CARRIERS IN PLACE IN THE BOOM. IF YOU EVER NEED TO REMOVE THE BEARING
CARRIERS, SQUIRT MORE WINDEX INTO THE BOOM AND PUSH THEM OUT WITH THE WOODEN
DOWEL.
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CUT 1” OFF OF ONE END OF THE ARROW SHAFT. THIS IS IMPORTANT TO GET RID OF THE END
OF THE ARROW SHAFT THAT IS NOT FORMED TO THE CORRECT SIZE. NOW MEASURE AND
CUT THE ARROW SHAFT AT 31”

ASSEMBLE THE DOGBONE BY INSERTING THE PIN, CENTERING IT, AND SECURING IT WITH A
3X4 SS AND LOCTITE, INSTALLED FROM INSIDE THE DOGBONE.

INSERT THE DOGBONE INTO ONE END OF THE ARROW SHAFT, AND SLIDE ONE COLLAR OVER
BOTH PIECES. INSTALL 2 EA 3X3 SS, LEAVING ONE HOLE OPEN.
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USING A #46 DRILL BIT, IN THE HOLE LEFT OPEN IN THE COLLAR, DRILL THROUGH THE
ARROW SHAFT AND INTO THE DOGBONE, LEAVING A DIVOT. DISASSEMBLE THE JOINT AND
INSPECT YOUR DIVOT. YOU WANT IT DEEP ENOUGH THAT THE SETSCREW WILL SIT INTO IT
WHEN ASSEMBLED.

REASSEMBLE AND INSTALL A 3X3 SS WITH LOCTITE IN THE HOLE WITH THE DIVOT, SEATING
THE SETSCREW IN THE DIVOT. REMOVE THE OTHER 2 SETSCREWS, LOCTITE, AND REINSTALL
IN THE COLLAR.

INSERT THE TT IN FROM THE FRONT END OF THE BOOM AND THROUGH THE BEARING
CARRIERS. PUSH THE TT ALL THE WAY THROUGH UNTIL THE REAR OFF THE TT STICKS OUT
THE BACK OF THE BOOM.
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SLIDE THE REMAINING COLLAR OVER THE TT, THE INSERT THE INPUT SHAFT OF THE TAIL
GEARBOX IN THE TT. AGAIN SECURE IT WITH 2 EA 3X3 SS.

AGAIN USING THE OPEN HOLE IN THE COLLAR, DRILL THROUGH THE TT AND INTO THE INPUT
SHAFT WITH THE #46 DRILL BIT, CREATING A DIVOT. DISASSEMBLE AND INSPECT THE DIVOT
TO ENSURE IT’S DEEP ENOUGH FOR THE SETSCREW TO SET INTO IT.

REASSEMBLE THE PARTS, AND LOCTITE A 3X3 SETSCREW INTO THE HOLE WITH THE DIVOT,

THEN THE REMAINING 2 SETSCREWS. REMOVE THE 2 EA 3X4 SHCS FROM THE GEARBOX

THEN SLIDE IT INTO THE TAIL BOOM, LINING UP THE HOLES FOR THE BOLTS. IF THEY DON’T
QUITE LINE UP, ROTATE THE GEARBOX 180 DEGREES AND TRY AGAIN.
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LOCTITE AND START BOTH 3X4 SHCS INTO THE GEARBOX, THEN TIGHTEN BOTH OF THEM.
THESE BOLTS DO NOT REQUIRE GORILLA TORQUE; ALL THAT WILL ACCOMPLISH IS PULLING
THE THREADS OUT. IF THAT HAPPENS, WE CAN HELICOIL THE GEARBOX. SLIDE THE
HORIZONTAL FIN CLAMP ONTO THE TAIL BOOM.

INSERT THE TAIL BOOM INTO THE BOOM CLAMPS AT THE REAR OF THE HELI; PUSHING IT ALL
THE WAY IN, ENSURING THE DOGBONE HAS ENGAGED THE DELRIN COUPLER. THE END OF
THE BOOM SHOULD GO PAST THE MOST FORWARD BOOM CLAMP. NOwW PULL THE BOOM
BACK ouT BY 1TMM. THIS IS IMPORTANT TO REMOVE ANY REARWARD PRESSURE ON THE TT
DRIVE SYSTEM.

LEVEL THE GEARBOX BY ROTATING THE COMPLETE TAIL BOOM ASSY AND TIGHTEN THE 6
NUTS AND BOLTS GOING THROUGH THE BOOM CLAMPS. IT IS NOT NECESSARY TO CLOSE THE
GAP ON THE CLAMPS, NOR IS IT NECESSARY TO PUT TAPE, SANDPAPER, OR SCREWS INTO THE

BOOM TO HOLD IT IN PLACE.
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ASSEMBLE THE BOOM SUPPORTS, NOTING THAT THE PLASTIC ENDS ARE THREADED INTO THE
ALUMINUM SUPPORTS.

UsE JB WELD TO GLUE THE ENDS INTO THE BOOM SUPPORTS. ENSURE THAT THE ENDS ARE
PARALLEL TO EACH OTHER. SECURE ONE END TO THE BOTTOM REAR OF THE LOWER FRAMES
WITH 2EA 3X12 SHCS, 3M WASHERS, AND A BATTERY TRAY SPACER BETWEEN THE
FRAMES, WITH LOCTITE.

SECURE THE REAR OF THE BOOM SUPPORTS WITH A 3X35 SHCS, 2 EA 3M WASHERS, AND A
3M LOCKNUT, BUT DON’T TIGHTEN THE BOLT JUST YET. INSTALL THE HORIZONTAL FIN ONTO
THE CLAMP WITH 2 EA 3X8 SHCS. UskE CA (SUPERGLUE) AS A LOCTITE ON THESE 2 BOLTS.
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R/C Hel|copter5

LEVEL THE HORIZONTAL FIN, THEN TIGHTEN THE BOLT SECURING THE CLAMP AND BOOM
SUPPORTS. GATHER UP THE VERTICAL FIN, 4 EA 3X35 SHCS, 4 EA 3M LOCKNUTS, AND 2
SETS OF BOOM CLAMPS.

NOTE THE ORIENTATION OF THE FIN, PLACE THE 4 BOLTS IN THE 4 HOLES AND SLIDE 2 OF
THE BOOM CLAMPS ONTO THE BOLTS. PLACE THE FIN AND CLAMPS ONTO THE BOOM AND
SLIDE THE REMAINING 2 CLAMPS ONTO THE BOLTS.

MAKE SURE THE VERTICAL FIN IS EXACTLY VERTICAL AND TIGHTEN THE 4 EA 3M LOCKNUTS
ONTO THE BOLTS. AGAIN, IT IS NOT NECESSARY TO CLOSE THE GAP BETWEEN THE CLAMPS,
ONLY TO TIGHTEN THEM.
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ASSEMBLE THE TAIL PITCH BELLCRANK BY INSTALLING 2 EA 3X7X3 FLANGED BEARINGS
WITH A SPACER IN BETWEEN THE BEARINGS.

THE BEARINGS SHOULD SIT DOWN IN THE BELLCRANK WITH ONLY THE FLANGE ABOVE THE

SURFACE. IT MAY BE NECESSARY TO SAND THE SPACER DOWN SLIGHTLY TO ACHIEVE THIS.

INSTALL THE SPECIAL BOLT, A 3X16 w 6MM SHOULDER THEN PLACE 2 EA BRASS WASHERS
ON THE BOLT.

INSTALL A MEDIUM BALL ON TO THE BELLCRANK, FOR MOST GYRO APPLICATIONS; THE INNER
HOLE GIVES THE PROPER TRAVEL AMOUNT. INSTALL THE BELLCRANK ONTO THE TAIL
GEARBOX, THREADING THE BOLT INTO THE BELLCRANK ARM.
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SET THE TENSION ON THE BEARINGS BY TIGHTENING THE BOLT, THEN LOCKING IT IN PLACE
WITH A 3M LOCKNUT. THE BELLCRANK SHOULD SPIN FREELY WITH NO NOTCHYNESS AND NO
SLOP.

THE TAIL PITCH SLIDER IS A PREASSEMBLED UNIT; SLIDE IT ONTO THE OUTPUT SHAFT,
MAKING SURE TO INSERT THE BALL INTO THE DELRIN CUP. OPERATE THE MECHANISM BY
MOVING THE BELLCRANK BY HAND MAKING SURE THE OPERATION IS SMOOTH AND FREE.

THE SHAFT MAY HAVE A COATING ON IT FROM THE PRECISION GRINDING PROCESS, AND CAN
BE CLEANED OFF WITH FORMULA 409. A DROP OF OIL ON THE SHAFT WILL ALSO HELP.
CHECK THE FIT OF THE BALL INTO THE DELRIN CUP AND REAM AS NECESSARY. PROPER
OPERATION HERE WILL GREATLY AFFECT HOW WELL YOUR TAIL ROTOR/GYRO/SERVO
SYSTEM WORKS.
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THE TAIL ROTOR HUB IS BORROWED FROM OUR INDUSTRIAL BIRDS, CAPABLE OF SWINGING
130MM TAIL BLADES WITH NO PROBLEM. NOTE THE DIVOT ON THE TAIL OUTPUT SHAFT.

INSTALL THE TAIL HUB ONTO THE TAIL OUTPUT SHAFT WITH ONE, AND ONLY ONE 3X4
SETSCREW AND LOCTITE. THE TIP OF THE SETSCREW MUST SIT INTO THE DIVOT ON THE
OUTPUT SHAFT. ONLY ONE SETSCREW IS MORE SECURE THAN 2 SETSCREWS 180 DEGREES
APART IN THIS APPLICATION.

THE ALUMINUM TAIL BLADE GRIPS ALREADY HAVE THE RADIAL BEARINGS INSTALLED, SO
BEGIN BY INSERTING THE 4X4 STAINLESS SHOULDER BOLT IN THE EYELET. A DROP OF OIL
HERE IS ALSO A GOOD IDEA.
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PLACE A SMALL DROP OF LOCTITE ON THE THREADS OF THE SHOULDER BOLT AND SCREW
INTO THE HORN ON THE TAIL BLADE GRIP, BEING VERY CAREFUL NOT TO GET LOCTITE INTO
THE JOINT. THIS WILL MAKE THE JOINT STIFF AND YOUR TAIL ROTOR SYSTEM WILL NOT
FUNCTION PROPERLY, CAUSING SERYOS TO OVYERHEAT, TAIL WAGS, STICKING, ETC.

THE TAIL BLADES GRIPS AND ASSOCIATED HARDWARE MUST BE INSTALLED IN THE PROPER
ORDER FOR PROPER OPERATION, NOTE THE 10MM SPACER INSTALLED BEFORE THE
THRUST BEARINGS. ALSO BE SURE TO GREASE THE BALL CAGE OF THE THRUST BEARINGS.
ONE OF THE THRUST BEARING WASHERS HAS A LARGER INNER DIAMETER THAN THE OTHER,
YOU CAN IDENTIFY THEM BY PLACING THEM ONTO THE TAIL ROTOR HUB, NOTING WHICH ONE

HAS MORE PLAY.
; =

SLIDE A TAIL BLADE GRIP ONTO THE TAIL ROTOR HUB, THEN INSTALL THE 10MM SPACER, THE
LARGER ID THRUST BEARING WASHER, THE GREASED BALL CAGE, THEN THE SMALL INNER
DIAMETER THRUST BEARING WASHER. SECURE THE ASSY WITH A 3X10 SHCS AND 3M
WASHER, WITH LOCTITE. DO NOT OVER TORQUE THIS BOLT, IT IS NOT NECESSARY. REPEAT
FOR OPPOSITE BLADE GRIP.
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YOu WILL NOTICE ABOUT 1 MM OF IN AND OUT PLAY, THIS IS NORMAL AND NECESSARY, DO
NOT ADD SHIMS TO REMOVE IT.

LOCATE THE “SPECIAL” TAIL LINKS. THESE DO REQUIRE A SLIGHT MODIFICATION IN
TRIMMING OFF THE RIBS OFF OF EACH SIDE AND CUTTING THEM DOWN TO 17MM LONG.

THREAD THE LINKS ALL THE WAY ONTO THE EYELETS, THEN SNAP THE ENDS ONTO THE
BALLS INSTALLED ON THE PITCH SLIDER. NOTE THE DIRECTION OF THE BLADE GRIPS IN THE
PICS.
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THE TAIL BLADES INCLUDED IN YOUR KIT ARE FROM KB DREAM DESIGNS AND MAY VARY
SLIGHTLY IN DESIGN AND COLOR FROM THE PICTURE. THE TAIL BLADES ARE INSTALLED
WITH A 1MM WASHER ON BOTH SIDES. IT MAYBE A TIGHT FIT, THAT’S OK!

INSTALL THE TAIL BLADE GRIP BOLT AND SECURE WITH A 3M LOCKNUT. ONLY TIGHTEN
ENOUGH TO BARELY HOLD THE BLADES IN PLACE. NOT THE DIRECTION OF THE TAIL BLADES
LEADING EDGE.

THE TAIL PUSHROD IS MADE FROM A CARBON FIBER ROD. ASSEMBLE THE ALUMINUM ENDS
WITH A 3X18 SHCS, 3M LOCKNUT AND BALL LINKS. INSTALL THE BOLT FROM INSIDE THE
END, SECURING WITH A NUT.
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TIGHTEN THE NUT SUFFICIENTLY TO PREVENT THE BOLT FROM TURNING THEN THREAD THE
BALL LINK ONTO THE STUD.

ASSEMBLE THE OTHER END THE SAME WAY, AND THEN GLUE ONE END ON TO THE CARBON
FIBER ROD.

SNAP THIS END ONTO THE TAIL SERVO WHEEL BALL; MAKING SURE THE BALL IS POINTED
STRAIGHT DOWN WITH POWER ON AND GYRO IN RATE OR NON-HH MODE. SNAP THE LOOSE
PUSH ROD END ONTO THE MEDIUM BALL ON THE TAIL PITCH BELLCRANK. MARK THE POINT
ON THE CARBON FIBER ROD WHERE IT NEEDS CUTTING SO IT FITS INTO THE PUSH ROD END

ASSY. WHEN MEASURING FOR THIS, MAKE SURE THE TAIL PITCH BELL CRANK IS AT 90
DEGREES AND THE TAIL PITCH SLIDER IS CENTERED ON THE OUTPUT SHAFT. GLUE THE END
ONTO THE CUT CARBON FIBER ROD AND LET DRY OVERNIGHT.
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ADJUST THE LENGTH OF THE PUSHROD ONLY TO CENTER THE PITCH SLIDER ON THE OUTPUT
SHAFT, BETWEEN THE GEARBOX AND THE TAIL ROTOR HUB. ADJUST THE TWO PLASTIC LINKS
SO THE ARM ON THE TAIL BLADE GRIP IS STRAIGHT OUT, CENTERED ON THE SS HOLE IN THE
HUB.

USE A PIECE OF '/2” VELCRO, WRAP IT AROUND THE BOOM, THEN AROUND THE TAIL
PUSHROD. ONLY PUT A SMALL AMOUNT OF TENSION ON THE PUSHROD WITH THE VELCRO.
THIS VELCRO SUPPORT WILL HELP TO KEEP THE PUSHROD FROM VIBRATING LIKE A BANJO

STRING.

TUCK THE VELCRO STRAP UP UNDER THE FRONT OF THE HORIZONTAL FIN. THIS WILL HELP
KEEP THE PUSHROD FROM HITTING THE BOOM SUPPORTS.
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INSTALL EACH MAIN BLADE WITH A 4X25 SHCS w/ 18MM SHOULDER AND 4MM LOCKNUT.
NOTE THE LEADING EDGE DIRECTION.

WE SUGGEST TIGHTENING THE BLADES SO THAT THEY WILL NOT MOVE IF THE HELI IS LAID
ON IT’S SIDE AND SHAKEN. IF YOUR BLADES REQUIRE SPACERS (12MM ROOT), THEN INSTALL
ONE SPACER ON TOP AND ONE ON THE BOTTOM OF THE BLADE.

THE FIBERGLASS CANOPY IS THE LAST THING THAT NEEDS “BUILDING”. WE DO SUGGEST
PAINTING IT PRIOR TO CUTTING, AS THE EARS MAY BE TOO FRAGILE FOR A LOT OF SANDING
PRESSURE. ON THE TOP OF THE CANOPY YOU SHOULD BE ABLE TO FIND A SLIGHTLY RAISED
AREA SHOWING THE AREA TO BE CUT OUT.
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ALSO MARK AROUND THE INSIDE PERIMETER, LEAVING ONLY A /4” OR LESS OF A LIP. ROUGH
CUT OUT THE AREA WITH A DREMEL TOOL CUT OFF DISK.

THEN USE A LARGE SANDING DRUM TO FINISH THE CUTOUT AREAS. THE “EARS” ON THE TOP
ARE REQUIRED TO CLEAR THE PUSHRODS GOING UP TO THE SWASHPLATE.

AT THE 4 DIMPLES, DRILL AN 1/8™” HOLE, AND PLACE THE CANOPY ON THE HELICOPTER.
USE THE CANOPY THUMBSCREWS TO SECURE THE CANOPY TO THE HELICOPTER. MAKE SURE
THERE IS CLEARANCE ALL THE WAY AROUND, TAKING YOUR DREMEL TO ANY AREAS THAT
ARE TOO CLOSE. OPEN UP THE HOLES TO 5/ 16™” BY RUNNING THE DRILL BACKWARDS
TO PREVENT CRACKING THE PAINT OR CANOPY. INSTALL THE RUBBER GROMMETS, GLUING
THEM ON THE INSIDE WITH A DROP OF CA (SUPERGLUE) WILL HELP THEM LAST LONGER.
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FOR THE FOLLOWING STEPS YOU HAVE TO KNOW THAT THE THROTTLE IS NOT REVERSED.
THE SECOND SCREEN ON THE ECU SHOWS THE SIGNAL PULSE FROM THE RECEIVER. OF
COURSE THE TX NEEDS TO BE ON. A LOW SIGNAL NUMBER IS LESS THAN 1000. A HIGH
SIGNAL NUMBER IS 1900 OR MORE. IF THE THROTTLE SIGNAL CORRESPONDS TO YOUR STICK
MOVEMENTS, THEN PROCEED TO THE NEXT STEP. IF NOT THEN REVERSE YOUR THROTTLE IN
THE RADIO.

THE WREN MANUAL TELLS HOW TO TEACH THE ECU YOUR TRANSMITTER SETTINGS. WE USE
A SLIGHTLY MODIFIED METHOD.

THE HDT sAYS “FULL STICK, FULL TRIM”. MOVE THE THROTTLE STICK ALL THE WAY UP,
LEAVING IT THERE, THEN MOVE THE THROTTLE TRIM ALL THE WAY UP, LEAVING IT THERE.

PUSH THE + BUTTON.

THE HDT sAYS “STICK DOwWN, TRIM DOWN”. MOVE THE THROTTLE STICK ALL THE WAY
DOWN, LEAVING IT THERE. MOVE THE THROTTLE TRIM ALL THE WAY DOWN, LEAVING IT
THERE.

PUSH THE + BUTTON.

THE HDT SAYS STICK DOWN, TRIM UP. LEAVE THE THROTTLE STICK ALL THE WAY DOWN,
BUT MOVE THE THROTTLE TRIM TO THE HALFWAY POINT.

PUSH THE + BUTTON.

IF YOU SCROLL TO THE FRONT OR “HOME” PAGE, YOU SHOULD SEE THE HDT sSAYS “READY”.
YOU SHOULD ALSO SEE A LIGHT ON THE ECU ITSELF. THIS IS YOUR INDICATION THAT THE
START SEQUENCE IS ARMED. LOWERING THE TRIM TURNS THE LIGHT OFF, AND THE HDT
SAYS “Low TRIM”.

THE STARTING PROCEDURE WILL NOW BE TO MOVE THE THROTTLE TRIM TO THE HALFWAY
POINT, RAISE AND THEN LOWER THE THROTTLE STICK. THE TURBINE WILL START AND COME
UP TO AN IDLE. CALL THIS “GROUND IDLE”.

MOVE THE THROTTLE TRIM ALL THE WAY UP, WHICH INCREASE THE TURBINE RPM TO WHAT
IS CALLED “FLIGHT IDLE”. AT THIS POINT THE MAIN ROTOR BLADES WILL HAVE STARTED TO
SPIN INDICATING THAT THE CLUTCH HAS ALSO ENGAGED.

START RAISING THE THROTTLE STICK, INCREASING THE TURBINE RPM AND THE ROTOR
RPM. AT THIS POINT YOUR 44 MAGNUM WILL OPERATE JUST LIKE A GASSER, RAISING THE
THROTTLE CURVE AT THE HOVER WILL RAISE YOUR ROTOR RPM.
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YOU WILL NEED AN OPTICAL TACHOMETER, AND A FRIEND TO HELP TACH THE ROTORHEAD.
ADJUST THE HOVER POINT ON YOUR THROTTLE CURVE TO GIVE YOU A MINIMUM OF 1650-
1700 HEADSPEED IN A HOVER IN NORMAL MODE. A TYPICAL CURVE WOULD BE SOMETHING
LIKE O, 25,50,75,100. ADJUSTING THE 75% POINT (ASSUMING YOU HOVER AT 3/4 STICK)
WILL RAISE THE HOVER RPM. ADJUST THE OTHER POINTS TO GIVE A NICE SMOOTH CURVE TO

THE GRAPH.

IDLE UP 1 SHOULD BE SETUP WITH A “V” CURVE, WITH A HOVERING HEADSPEED OF 1750-
1850 RPM. YOUR “V” CURVE MAY LOOK LIKE 100, 79, 65, 79, 100.

IDLE UP 2 SHOULD ALSO BE SETUP WITH A “V” CURVE, GIVING A HOVERING HEADSPEED OF
1850-1950 RPM. THIS “V” CURVE MAY LOOK LIKE 100, 90, 82, 90, 100.

CURRENT AMA TURBINE REGULATIONS STATE THAT A MAXIMUM HEADSPEED OF 2000 RPM
SHALL NOT BE EXCEEDED.

VERIFY THE MAX TURBINE RPM SETTING USING THE HDT AS EXPLAINED IN THE WREN
MANUAL, SETTING IT AT 175,000 AS A START. IF YOU FIND IT DIFFICULT TO OBTAIN OR
MAINTAIN THE GIVEN HEADSPEEDS WITH REASONABLE THROTTLE CURVE SETTINGS OF APPX
75% OR LESS IN NORMAL MODE, UP TO 80-85% IN IDLE UPS, THEN INCREASE THE MAX RPM
SETTING TO 180,000 RPM. INCREASES OF TURBINE RPM SETTINGS WILL ALSO RAISE THE
ROTOR RPM’S, SO A REDUCTION IN THE THROTTLE CURVES MAY ALSO BE NECESSARY TO

OBTAIN DESIRED HEADSPEEDS.

INCREASES IN MAX TURBINE RPM’S ALSO INCREASE WEAR AND TEAR ON THE TURBINE AND
BEARINGS, SO ONLY INCREASE THESE SETTINGS AS NECESSARY. YOU WILL ALSO FIND AN
INCREASE IN FUEL CONSUMPTION WITH HIGHER MAX RPM SETTINGS.

THE TURBINE DOES HAVE A “BREAK IN” PERIOD OF APPX 2 HOURS OF RUN TIME. AFTER
THESE 2 HOURS, YOU MAY BE ABLE TO REDUCE THE MAX RPM’S WHILE BEING ABLE TO
MAINTAIN HEADSPEEDS THROUGH MANEUVERS.

WHILE SETTING UP INITIAL HEADSPEEDS, THE ECU ALSO NEEDS TO “SEE” MAX POWER FOR
A FEW SECONDS, SO THAT IT RECOGNIZES WHERE FULL POWER IS. THIS CAN BE
ACCOMPLISHED BY FULL POWER CLIMB OUTS FROM A HOVER (DO THIS IN IDLE UP ONLY OR
THE TAIL MAY BLOW OUT ON YOU...), OR DURING FAST FORWARD FLIGHT WITH THE THROTTLE
STICK ALL THE WAY AT THE TOP.



