.32—.38 AND .46 3D ASSEMBLY INSTRUCTIONS

ERGO SPECIFICATIONS

Overall Length 46.5" Tail Rotor Diameter 9.17

Overall Height 16.38" Gear Ratio 9.78:1:5.18

Main Rotor Diameter 48.5" (.32-.38) Gross Weight 6.75-7.0 Ibs.
50" (.46 3D)
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Congratulations on your purchase of the JR Ergo helicopter kit.

This kit has been both engineered and manufactured by JR with help from some of
Japan’s top R/C helicopter engineers now employed by JR.

As you may well know, for years the name JR has been synonymous with state-of-
the-art, high quality radio control systems known the world over for their
exceptional reliability and engineering.

JR now brings this reputation and knowledge into the helicopter market with the
development of the Ergo and the organization of the JR heli division. Years in the
making, the Ergo’s superior quality and exceptional parts fit and finish create a new
standard of quality that was previously unavailable.

JR CCPM

INTRODUCTION

To take the Ergo design to the next level, JR’s designers turned to CCPM
(Cyclic/Collective Pitch Mixing). CCPM is a unique control system that mounts

3 servos below the swashplate with short, straight linkages directly to the
swashplate at 120 degree intervals. With CCPM, complex collective and cyclic
mixing is accomplished electronically, rather than mechanically. As a result, many
parts are eliminated, along with excessive control system play, not to mention
quicker building and lower maintenance.

What's more, you get more servo power from CCPM. That's because instead of one
servo moving the collective, you now have three. Instead of one servo moving the
cyclic, you have two.

Before you begin the assembly of your Ergo CCPM, we suggest that you first
review the entire instruction manual to become familiar with the assembly
sequences and parts layout.

Warning

The radio controlled model helicopter contained in this kit is not a toy, but a
sophisticated piece of equipment. This product is not recommended for use by
children. Radio controlled models such as this are capable of causing both
property damage and/or bodily harm to both the operator/assembler and/or
spectator if not properly assembled and operated. Horizon Hobby Distributors
assumes no liability for damage that could occur from the assembly and/or
use/misuse of this product.

AMA Information

We strongly encourage all prospective and current R/C aircraft pilots to join the
Academy of Model Aeronautics. The AMA is a non-profit organization that provides
services to model aircraft pilots. As an AMA member you will receive a monthly

magazine entitlied Model Aviation, as well as a liability insurance plan to cover
against possible accident or injury. All AMA charter aircraft clubs require
individuals to hold a current AMA sporting license prior to operation of their
models. For further information, you can contact the AMA at:

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

Pre-Assembly Information

When first opening your Ergo kit, you will notice that all of the parts are packaged
and numbered to coordinate with the assembly step numbers of this instruction
manual,

Al small hardware (nuts, bolts, washers, etc.) for each step are separated and
packaged separately within the main parts bags. When beginning a section, you will
need to open only the bag with the corresponding number to the section you are
about to start. It is suggested that you place all of the hardware in an open
container (e.g., coffee can) during assembly so as not to lose any of the small
parts. It may also be helpful to familiarize yourself with the various sizes of screws,
bolts, nuts, etc., as illustrated in the appropriate assembly section before you begin
assembly. In most cases, at the end of each assembly section there should be no
parts remaining.

Great care has been taken in filling the bags with the correct quantity of parts and
hardware for each section. However, occasionally mistakes do happen. In the event
that you find a parts shortage or are in need of technical assistance, please contact
your local JR heli division parts dealer, or contact the Horizon Service Center
directly.

Horizon Service Center
4105 Fieldstone Road
Champaign, IL 61822

(217) 355-9511 (9am to 5pm GST)
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GCPM (Cyclic/Collective Pitch Mixing):

More Accurate: Control system play is totaly eliminated.

Simpler; Fewer links to set-up and maintain.

More Powerful: Collective has three times the servo power, cyclic has double.

Heavy-Duty Aluminum Quad Frame System
Provides excellent rigidity and vibration absorption.

One-Way Hex Start Shaft System
Provides positive starting. Starter shaft utilizes a one-way bearing
that allows the shaft to stop after the engine is started.

Wide Spread Tail Qutput Shaft Bearings
Reduces vibration and improves control response.

Belt-Driven Tail Rotor Design
Provides easy adjustment and low maintenance. Also eliminates
the need for optional/expensive tube drive shafts.

Precision Ball Bearings at All Critical Locations
Provide low wear, high precision and reduced maintenance.

Self-Aligning One-Piece Steel Clutch System
Offers easy installation and adjustment with exceptional reliability.

ERGO .32-.36 AND ERGO .46 3D FEATURES

ADDITIONAL ITEMS REQUIRED TO COMPLETE THE JR ERGO
1. RADIO SYSTEM REQUIREMENTS (NOT INCLUDED):

Straight Blade Axle Rotor Head Design
Provides high responsiveness and solid blade tracking.

Low Drag Flybar Paddles
Provide quick yet smooth cyclic response at all flight speeds.

Heavy-Duty Main Blade Grips with 4mm Blade Bolts
Provide a solid and secure mounting surface to easily handle
the stresses of radical 3D flight.

Rearward-Facing Engine Design
Provides easy access to the glow plug for starting. Engine slips
gasily through the main frame for trouble-free engine maintenance.

Heavy-Duty Tail Boom Carrier
Provides increased structural rigidity and improved tail rotor precision.

Pre-Finished Main Rotor Blades
Provide easy assembly with excellent flight characteristics.

Superior Parts Fit and Finish
Make assembly trouble free and enjoyable.

6-channel or greater R/C helicopter system with 120° CCPM function (see list below), 5 servos, 1000 mAh receiver battery and gyro.

CCPM-Ready JR Radio Systems
Most current JR Heli radio systems (XP652,
XP8103 w/digital trims, 10X, as well as older
10 series systems) are equipped with 120°
CCPM electronics for use with the Ergo
CCPM machines. Radios you may be flying
now, like the X347, X388S, XP783, and
XP8103* have CCPM capability built in, but
require activation by the

Horizon Service Department.

Please call (217) 355-9511 for details. JR XP652

*Please note that many XP8103 systems have the CCPM
function already activated. Please check with the Horizon
Service Center for details.

CURRENT RADIO SYSTEMS

JRP1656** PCM 10X, 5-8231 Servos (50/53/72 MHz)
JRP165TX  PCM 10X, Transmitter Only (50/53/72 MHz)
JRP8622** XP8103FM, 5-517 Servos (50/53/72 MHz)
JRP8653** XP8103PCM, 5-531 Servos (50/53/72 MHz)
JRPB622** XP652 FM, 5-517 Servos (50/53/72 MHz)

JR XP8103 DT

JR AirPac

450 Piezo Gyro 12" Aileron Extensions (2)




2. ENGINE REQUIREMENTS (NOT INCLUDED):

A .32-.38 R/C helicopter engine (Ergo .30) or .46-.48 R/C helicopter engine (Ergo .46) A special helicopter type muffler is also required

(MDS .38 Heli Engine Shown) (MDS .48 Heli Engine Shown)

(JRP960079 Ergo .46 Muffler Shown)

3. BUILDING SUPPLIES (NOT INCLUDED):

The following items are needed to complete the assembly of the JR Ergo:

Fuel Filter Silicone Fuel Tubing Whip Antenna

Glow Plugs Double Sided Servo Threadlock
Mounting Tape (Blue and Red Required)

=

Nylon Wire Ties To Heavy-Duty Servo
Secure Radio Wires Arms (3)
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4. TOOLS NEEDED TO ASSEMBLE THE JR ERGO (NOT INCLUDED):

— _f‘. -~
\ ; h-:-f'-a‘j — . ; % .
\\ \‘:?:QH
Phillips Screwdriver Nut Drivers: 5mm, 7mm Needle Nose Pliers Scissors
Drill and Drill Bits Small Hammer X-Acto Knife Metric Ruler
% % | !1‘ F.-'E ==
Ball Link Pliers Allen Wrenches: 1.5, 2.0, 2.5, Blade Balancer Ball Link Sizing Tool

3.0mm

5. FIELD EQUIPMENT REQUIRED (NOT INCLUDED):

2 B8 7

12 Volt Electric Starter 12 Volt Starting Battery 1.5 Volt Glow Plug Battery Remote Glow Plug Adaptor

o

Helicopter Fuel, 15% — 30% Fuel Pump Hex Starting Shaft

Pitch Gauge Training Gear (Beginners Only)

—6—



There are many various sizes and shapes of hardware included in this kit.
Prior to assembly, please be careful to identify each screw by matching it to the full

size screw outlines included in each step.

HARDWARE IDENTIFICATION

All' of the hardware, screws, nuts, etc., contained in the Ergo kit are described in the
following A, B, C manner:

®® ©

3x8mm Socket Head Bolt

®® ©

2.6x10mm Self Tapping Screw

®

3mm Flat Washer

@ Socket Head Bolt

@ Tapping Screw

®® ©

4x4mm Set Screw

®® ©

®

+

r

@ Set Screw

2x8mm Flat Head Screw 3mm Lock Nut
© ©
o j @T ':} g ] I-I"__"l-., r
i + I'" b LA ! E

- -

@ Flat Head Screw

®

®® ©

@ Spring Washer

3mm Spring Washer 3x8mm Flat Head Cap Screw
@ H.05mm @"
@ =
<>

Flat Head Cap Screw

2mm Hex Nut




CLUTCH BELL/START SHAFT ASSEMBLY

/—- Starter Hex Adaptor

Eon

.......... 1pc 5
3x4mm Set Screw Use Blue & Red Threadlock

* When installing the Start Shaft
Bearing Block Assembly, be sure
the Bearing Block is positioned so
the small inside diameter bearing
faces upward toward the starter
hex adaptor, with the large inside
diameter bearing toward the
Clutchbell Assembly.

Complete Assembly

Sy
=

Q\‘:ﬁ\

3x4mm Set Screw—'g

f e Start Shaft

§

*Start Shaft Bearing Block
with ball bearing

Apply a very light coat of Red
Threadlock before inserting
pinion gear into the start
shaft bearing block

Clutch Bell Assembly ————| Note: Be sure to allow a slight amount of

clearance between the Start Hex
Adaptor and the Bearing Block to
prevent binding.

TAIL DRIVE PINION/BEARING BLOCK ASSEMBLY

; upP
Install the Upper Bearing Block so that
- the bearing is toward the bottom:
Use Red Threadlock
Use Red
Threadlock

@ ..1pc

3x6mm Socket Head Bolt

3x6mm Socket Head Bolt

|F

S S e {

©)

3mm Flat Washer - ey

Tail Drive Pinion
Bearing Blocks

Tail Drive Pinion
with Shaft I

3mm Flat Washer

Front Tail Belt Pulley
(Install Flat Side Up)

Complete Assembly

£ Install the Lower Bearing Block so the
bearing face is toward the top:

Bearing
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@ ELEVATOR ARM ASSEMBLY

(=) I & — 1pc
3mm Lock Nut

1..dpe

g B |

11mm Long Ball Arm
—..1pc

Elévator Arm Pin

-_L
=
o

| 3mm Flat Washer I -

i
Caution: Be sure to note the correct Swashplate A
Arm installation direction.
'
Marked Side Out
— .
Swashplate A | T
Arm -ig;ﬂ
2
Elevator Arm

Elevator Arm

.,
5,
Hy

JR Logo Direction *"%_

- -

_. 3mm Flat Washer

-
o

e

e _3mm Lock Nuth

EIevator- Arm Pin i
11mm Long Ball Arm

Tap-in gently with ‘ Elevator Arm
a small hammer. 7

L\-\-\"-\

l'l:l__

Edge of Work Bench — |

Swashplate A Arm

@ FUEL TANK ASSEMBLY

Silicone Fuel Tubing
(not included)
Connects to Muffler Pressure Tap

* Trim before installation to a length of 58mm

Silicone Fuel Tubing
(not incuded)
Connects to Engine Carburetor

After assembly, check to be sure the
Fuel Tank Clunk can move from the
bottom to the top of the tank without
touching the back wall of the Fuel Tank.
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@EID recr vin rrav secrion assevsLy
Upper Main Shaft Bearing Block
Position so the side

P e = -
© [fmm ... 18 pes @) | . 2 pes seaing Flush
3x8mm Socket Head Bolt Body Mounting Standoff, 37mm Up  with Flange of the bearing block
A e = 3 that has the bearin
(©)] [T 2 pes ()] R R 2 pes T flush with the fIangge
smm Nylon Washer Main Frame Standoff, 32mm is upward.
@ | ..o 1pc Lower Main Shaft Bearing Block
e ~ Elevator Arm Bushing, 32mm ~— Position soside of
Use Blue Threadlock On All Screws UpP Bearing the bearing block
* that has the bearing
T Bearing Flush flush with the flange
with Flange is downward.

Body Mounting Standoff, 37mm
*Note: Install elevator arm o
" Bearing side must
|
assembly first! \ [ face upward
T 4
m-"--‘:\-\-\-‘-"' ::'-\-.:H'\-\.

Elevator Arm Bushing, 32mm
5mm I\_Iylon Washer

Use Threadlock
3x8mm Socket Head Bolt

IIll | |
i b g L= ;
= | | : @
Fec 2= M . WP
| . @ 2 - .ﬁ Use Threadlock
Iu' W {,*,Jé &y, - . , :h‘%‘ 3
{ i ' . s -~ ~—3@mm Socket Head Bolt
rd —_ TR |
I ; 0 - 1 Thes
.-"'- ||":- 2 = ¥ ' .:_I s '\- L
-~ . . |:__' .
= 3x8mm Socket Head Bolt

Slot denotes left frame side

"'-_H"'\-\. ._.. _.- -
Iy
®& . .
| [ Ay ;
{ Ll Use Threadlock
| W /
|

b '|-"- o ' E '\-\.I;':.__h -__
f F i, S e |
|_' |-. . I i .-.._I .
, Main grzanTr% S(éa;ndoff, 7 ’ 3x8mm Socket Head Bolt
|| A Bearing side must face
II e o g downward
| I B e 1
I le o . ﬁ \
|__ 1. II
\

II
| |

Upper Ma'in Frame, Right
Upper Main Frame, Left  Use Threadlock
3X8mm Socket Head Bolt

Note: Be sure to note left & right
upper main frame positions



QXD rr:r 0 FRAVE CLUTCHTAIL PINION INSTALLATION

hfemm .. 11 pcs
e |
3x8mm Socket Head Bolt
... 1pc 3x8mm Socket Head Bolt
L J g 1
3x10mm Socket Head Bolt 1 SAB I Flat Washer
Q‘ﬂ [' ...................... 11 pcs \
3mm Flat Washer % i__’;}!r.ﬁ"‘m__{---.
L L L ;:,.-—"r Y
G B ' L=
[ W _""“\,._. A i
- @ & "II .r’ === ’,Ff’ (e o
AN
&, /PN o s 7
; e i
{E:\-T ﬁ "-flrh*-\. -:;J/, {? £ . 7
[:I" / ""'\-\._‘_:""\-\.-?,-"" e : :-__.-""-.
- el = A & S
i L e
// £ g & L’f P ® e N
Vi Y i TS g
s L T/ o fﬁs
NG [ /o™ G
I e, A
[ L Fi -3
i / ‘:r ’/[ b ;,.f {3l -“‘,_!"‘ '::I:i",')
."I ‘?”’r r ‘ i
f A i
- III| r.-.-.. )
s
Note: Both the Clutch Bell/Start Shaft Assembly N
(Step 1-1) and the Tail Drive Pinion/ | l
Bearing Block Assembly (Step 1-2) are r-r-f T .{mﬁ .
temporarily installed at this time. These - e guw Sl
assemblies will be adjusted and secured 1{%1:[] {h_ L] “:I:-fj' i
in Step 3-2. l-*’ D] | Mw
; = T -
."'""--__ I.II IE' \‘;\' "“';;—*"'F‘““-ﬁ / I|III
; #,e":"'"';ﬁ“_‘-,__ u;'”"‘f!L 'w?-“:‘hjﬁ Clutch Bell/Start Shaft Assembly Tail Drive Pinion/Bearing
gj,-* ey Fg -7 Block Assembly
.-"q"- 'I ™ . E}"\h J.ﬂ' -~ 'I
A ; |'_"“*~ .
| 1"\-\.\, "- ]

Tail Control \\
Rod Guide \\
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LOWER MAIN FRAME ASSEMBLY

|'II .-';;
. e Lower Main Frame

@ A cs — 2.6x8mm Self Tapping Screw (4 pcs) l.a’ o

| Fa R
3x8mm Socket Head Bolt { ;" d

A ||II I-'. ; o - __,-'-:
o\ - ’ §e
@ ........ 4 pcs 3x8mm Socket ! A s k\ 0 y
& - [

3mm LOCk Nut Head BOIt 'J‘th .-' |:r_ - .i"- .I
@ (oo 4 pcs
2.6x8mm Self Tapping Screw 'i\-.b\r

2.6x8mm Self Tapping Screw

II'.I , - .:,..- ' [E;:.__,.--"'. |
N

- 3x8mm Socket Head Bolt (4 pcs)
FUEL TANK INSTALLATION

Note: Install the Fuel Tank and Tank Mounting Rubber into the lower frame halves
before attaching the Main Frame Standoffs.

Use Blue Threadlock

TR i
When securing the Standoffs to the frame, position the bottoms of the level _,.-"fl f; T Main Frame Standoff, 60mm
surface to prevent twisting during tightening. ..~ S I'.
i Main Frame '
i " Standoff, 60mm & f !
A _ru_ "#H":] H':??*IL iy
||I .:: . _,.-."__." ..-_ ) i " : ‘ i I:-..--.-
lll ! H.'.:... II .-'":. - e £ ,l.'
| .'l 'l\ ) - I_.l
I I al g A A I_-'.. I.'.I
IT'HIJ L F F..i""li-' 'T - / ) !
Il I Ct:t:.:m%'-:-i_ i ’;”#T 7 .___1“
1 '— Tank Mounting Use Threadlock .' fl{,# - )

" — Lower Main Frame

3x8mm Socket . e | A e §ole ’3\%
e L [Co T e N S
© (oo . 2 pcs =N e

-~
3x8mm Socket Head Bolt —_— e 3x10mm Socket
Head Bolt (4 pc)
@ 4 pes Main Frame Standoff, —/
........ somm
3x10mm Socket Head Bolt

Main Frame Standoff, 60mm

........ 3 pcs
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@ FRONT RADIO BED/GYRO MOUNTING PLATE INSTALLATION

Gyro Mounting Plate
.-'E}-. .I' e,

Olmm o] [ S
3x10mm Socket Head Bolt — Front Radio Bed Hx’i‘}{
© (W .. 2 pes / S Oy
S -
3x18mm Set Screw / ALY S
O J}, s St S
! o’ ;
Body Mounting Standoff, Long........ 2 pes o ;
- ! .'l
- Al
~. AN
P .___.ﬁ -
-~ ".
et e
andoff, Long
3x10mm Socket Ea.
Head Bolt (6 pcs)

- )

.. fi-

*-h.\__h .__,_‘.'-L_.‘:
_ .__.-:-':-:"'\- %

.q\;}f, ‘;;,ﬁ ?\I — Body Mount Standoff, Long
3x10mm Socket s

3
Head Bolt \H&n‘

Use Threadlock
XD coou i siroun msTaLLATION

3x18mm Set Screw (2 pcs
Vo (2 pes)

Cooling Fan Shroud

A,

@ (oo 4pcs ,"; Y H’H—_?

2.6x8mm Self Tapping Screw r «;x__" ___; e ;1/\[ .I_.f":.:;-
sbemmsel__ s o] It o

Ergo .46 Fan Shroud Adjustment Tapping Screw  J =~ 7> ) 1 A

When installing a .46-.48 size engine, -

it's necessary to trim the bottom
portion of the Fan Shroud as shown:

i
Remove -




@ UPPER/LOWER MAIN FRAME ASSEMBLY ATTACHMENT

O (e - e 12068 1| 1cs Bue Theadlook

e £
3x22mm Socket Head Bolt on all screws

u:.au [ | ........ 12 pes

12.5mm Main Frame Spacer

@ | 1 ...Bpes _
PR

32mm Main Frame Standoff ;
s = \
: .P _.3@:? L

— ) f% F \
[ e AT T !
I (- . ']r “'“::\-h'-

-

e 7 1 ] 7 & g 7 oy Use Threadlock
Il | 1T Pl grod A F 2 e ]

3x22mm Socket Head Bolt (12 pcs) R / e __

“_
S |
| Lty .
L "
\ " |
T, My ‘<\‘
S -
s X ok o,
o — —_ v {a‘-—
L
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@ MAIN DRIVE GEAR/AUTOROTATION ASSEMBLY

3x6mm Socket Head Bolt (4 pcs)
- "'-., [Tighten equally to prevent
= = warping of Main Drive Gear]
ESST3ve- |
; g

Use Threadlock
Use Blue Threadlock ,{:? r .
| Main Drive Gear

@ ...... 4 pcs P R

3x6mm Socket Head Bolt

\/7 Autorotation Assembly

(b

Pl J— . .
o

@ MAIN DRIVE GEAR/AUTOROTATION ASSEMBLY INSTALLATION

Main Shaft Cf)”ar/4x4mm Set Screws (4)
m............. 4 pcs . r;"; 7’
4x4mm Set Screw 7 ™ Use Threadlock
P N | ' bt
() |3 . 1 pe 8mm |
3x22mm Socket Head Bolt Pl
... 1pc LT Main Rotor <~
= = -~ Shaft 5
3mm Lock Nut |2 .y iy
- : i 'f;:*-'-’_a
Use Blue Threadlock . L | 1o o [ o~
b k! = = "{ t
: o A)
. o ;:;'"' .-'I". - |
P i &N
a ! .-.-.‘;.} ... | _al :'. [ .-..-. h
1 f o ot
ol o~
|_-:--*"r§__ -
* ff

" 3mm Lock Nut

1. Once the Main Shaft Assembly is in place, 2. Secure the Autorotation Hub to the Main Rotor

adjust the gear mesh of the Clutch Bell Shaft using the 3x22mm Socket Head Bolt. Next, Autorotaion

and Tail Belt Pinion Gears and secure the bolts  slide the Main Shaft Collar onto the Main Rotor Assembly from f&%

left loose from Step 2-1. Shaft. While pulling upward on the Main Rotor Step3-1  3y09mm Socket
Shaft, secure the Main Shaft Collar to the Main Head Bolt

Rotor Shaft using the four 4x4mm Set Screws.




Q LANDING GEAR ASSEMBLY INSTALLATION

© m 4 pcs

4x4mm Set Screw

@ ........ 4 pcs

3x12mm Socket Head Bolt

Ol .. s

3mm Flat Washer

@ ........ 4 pcs

3mm Lock Nut

3x12mm Socket Head Bolt (4 pcs)

3mm Flat Washer (4 pcs)

Landing Gear Dampers (4 pcs)

Landing Strut

Antenna Tube ﬁ {
Landing Skid Cap

. Landing Skid MZOmm
@ > 3: coounc Fanus sTaLLATION

Use Threadlock—ﬂﬂﬁ"@ ~ Nut Supplied with Engine

For proper installation of the fan assembly, it's neccessary
for the engine to have the prop drive washer installed. 3x5mm Socket q_:_-;'ﬂ' |
Note: If you are building the Ergo .46 3D Version, Head Bolt (4pcs) | B ¥ Use Threadlock
proceed to Step 3-4.1 ___ - '_J _I“I.-’ Cooling Fan .32-.36
0.S. .328X-H Installation Mt t
[~ \J T
For proper installation of this engine, it will be [ ¥ <l
necessary to purchase the 0.S. Prop Drive . 1T | |
Washer for this engine (Part #23408000). R\\ ATh
*|t is recommended that a Piston Locking Tool st = H" \\ l~ 2 ,/— Cooling Fan Hub .32-.36
be used to properly secure the Fan Assembly to (RN : N [¥
the engine. Fﬁ E i Uk
SR, ]
_ P
Use Blue Threadlock =
© 4 MDS .38 Heli engi{shown ¢ {
"""" pes ' || ®° LT *Reyolution 1003 Piston Locking Tool

3xbmm Socket Head Bolt [ L (Purchased Separately)




EED s coounc raninsTaLLamon

Note:

If you're building the Ergo .32-.36 Version, proceed to Step 3-5.

Use Threadlock fa&y— Nut Supplied with Engine

Note: It will not be necessary to use the four 3xomm
Socket Head Bolts included in this screw bag.

Note: It will be necessary to shorten the Crankshaft of
the engine to allow clearance. Test fit the Fan
Assembly to determine the correct amount of the
crankshaft to be removed. On the Thunder Tiger
Pro .46 and MDS .48 Heli Engine, it will be
necessary to remove 1/2" from the tip of the

Crankshaft.

*It is recommended that a Piston Locking Tool be used to
properly secure the Cooling Fan Assembly to the engine.

Use Blue Threadlock

Aluminum Cooling Fan
(Ergo .46)

D ] L.
MDS .48 Heli engine L [T * Revolution 1003 Piston Locking Tool

(Purchased Separately)

L 35 R

Note: If you are building the Ergo .46 3D Version proceed to Step 3-5.1.

=R

Use Blue Threadlock

©]

........ 4 pcs
3mm Flat Washer
@ [l ........ 4 pes
3mm Serrated Washer
* Motor Mount Direction
Top
0 © i
@] <
Bottom

Engine Mount .32-.36

3mm Serrated
Washer (4 pcs)

AL %SeThreadlock
[

Shorter Distance

Longer Distance

Washer (4 pcs) 3x15mm Socket

Head Bolt

It is important to note the proper direction for the motor mount

installation for achigving the correct alignment of the engine. Use Threadlock




@ .46 ENGINE MOUNT ATTACHMENT

O

Use Blue Threadlock -~

@ . 4 pes [ : .

3mm Flat Washer

*See Note a
@ ﬂ ........ 4 pcs e

3mm Serrated Washer

Motor Mount Direction:
Thunder Tiger 0.S./MDS

l O , e N Longer Distance
Thunder Tiger/. !
o Pro .46
G Hoo

Bottom Bottom

It is important to note the proper direction that the Motor Mount
is installed to achieve the correct alignment of the engine.

© 4 ocs . s

Motor Mount Direction:

\l;— . Longer Distance
®-1.0S 46F—® ¢ 3mm Flat

R-H .
1 Q/ _Af\' T .
. Shorter Distance . . Shorter Distance

.46 Engine Mount

.46 Fan Assembly

—r

3mm Serrated
Washer (4 pcs)

Washer (4 pcs) 3x15mm Socket

Head Bolts (4 pcs)

""-'-.-:_..__
%se Threadlock

*Note: When installing an 0.S. brand engine, it may be
neccessary to add additional washers under the bolt
heads to allow proper clearance to the engine mounting
bolts.

CLUTCH ASSEMBLY ATTACHMENT (ALL)

Use Threadlock f,---..-

2mm Hex Nut _‘

Steel Joint Ball

Use Blue Threadlock
@ fumomm 1pc

2x8mm Flat Head Screw

@ ........ 2 pcs

*See Note

3x5mm Socket Head Bolt 2x8mm Flat
Head Screw

@©@F ... 1pc

2mm Hex Nut

@ [I ........ 2 pes

3mm Flat Washer

0o ... 1pc

Steel Joint Ball

3mm Flat Washer
i (2 pcs)
%se Threadlock

L\:r- Ill'flll:{l'l: h;]... f

3x5mm Socket Head Bolt
(2 pes)




@ ENGINE INSTALLATION (ALL)

@ _______ 4 pes 3x8mm Sqliket Head Bolt
3x8mm Socket Head Bolt lli.‘
©| s
........ 4 pcs a,
3mm Flat Washer Use ThreadloV 5
Use Blue Threadlock
on all screws 3mm Flat Washer (4 pcs)

Correct Incorrect P.=

Adjust the height and position of the Engine
as shown so the bottom of the Clutch

Assembly is flush with the bottom of the *It is highly recommended that you insert o

Clutch Bell. Also check to insure that the the Muffler Bolts into the Engine Case prior e

Engine and Clutch Bell are parallel. to installing the engine in the frame.
0 INSTALLATION OF THE MUFFLER

AN\ Note: The installation shown is for a .32-.36 size engine with a JR muffler (JRP960078). Installation of
E[I@m ........ 1pc other .32-.36/.46 engine muffler combinations may vary. Please refer to your engine/muffler
Pressure Tap instructions for proper installation.

1 | &

. __ i B | |_f=_
.I . :. ™ .: - - -._:.._,ll.a_.:__-r_l
Use Blue Threadlock b St ke ; a0 IR

Pressure Fuel Line Attachment

¥ Use Threadlock /" =

| ” f |
JR 32-36 Muffler Shown ! L,
(Purchased Separately, .
JRPI60078)

"
T



@ ROTOR HEAD HUB ASSEMBLY

ﬁ J__:r_:,'_:j Use Threadlock
[——— - “““-__ 3x6mm Socket Head Bolt
Use Blue Threadlock K"-I
@ ........ __..-"J\ Head Button
3x6mm Socket Head Bolt

@ ...... 2 pcs " \ I h%{ ":‘r::ase Threadlock
3x8mm Socket Head Bolt W

y vfu( ®

'\.
*——  3x8mm Socket Head Bolt

Note: If you're building the Ergo 46 3D CCPM ', ol (2 pes)
version, please refer to the separate assembly | “-I '
instructions contained in the high cyclic ;‘ ‘:. Main Rotor Hub
center hub assembly included with this kit. ' =
D
P N N

@ MAIN BLADE HOLDER ASSEMBLY

Two Sets Required

@ (oo 4 pcs Main Blade Holder

Steel Joint Ball

© fmmmo 1pc
2x10mm Flat Head Screw
© 1pc

Steel Joint Ball

Main Blade Holder Bearing

2x10mm Flat Head Screw

Outer Main Blade Bearing Spacer

Inner Main Blade Bearing Spacer

Ol i

Inner Main Blade Bearing Spacer

3x6mm Self Tapping Screw




MAIN BLADE HOLDER/SEESAW ATTACHMENT

@ D ........ 2 pcs
Seesaw Shaft bushing

© fm 2 pcs
3xdbmm Button Head Bolt
s
4mm Lock Nut

ou ... 2 pcs

Seesaw Spacer (Steel)

O

Note: If you are building the Ergo 46 3D CCPM version, please
install the Ball Bearing Seesaw Shaft Assembly, which is
included with your kit.

Blade Spindle Shaft
Dampner Rubber (2 pcs)

Blade Holder Spacer
(Bevel Inward) (2 pcs)

\\s«
Seesaw Spacer (Steel)
(2 pes)

Blade Holder Spacer A

-
Use Red Threadlock

4mm Lock Nut (2 pcs) —\

e

- r- \:\\
7 \\}3
3x5mm Button Head Bolt

(2 pes)

Seesaw Shaft
bushing (2 pcs)

H"x /
S
‘A.:—\zq‘-.\-l::.}—,:

* For Ergo 46 3D CCPM, please install
the Ball Bearing Seesaw Shaft.

Seesaw Shaft

SEESAW MIXING ARM INSTALLATION

[y

e

Use Blue Threadlock

Two Sets Required
© 2 pos
3x16mm Socket Head Bolt
© pmmm 4 pes
2x10mm Flat Head Screw
@ H ........ 6 pcs
3mm Flat Washer
@ ﬂ ........ 4 pcs
Nylon Washer
@ D ........ 2 pcs
3x16mm Socket Head Bolt
© .. 4 pcs
Steel Joint Ball

3mm Flat Washers
Nylon Washer ﬂ
Nylon Washer - \%/5)/ (Z;L%r)nm Flat Head Screw
o et ester A Steel Joint Ball
3x16mm Socket

S Seesaw Mixing Arm

Head Bolt —

Y

Mixing Arm Bushing
<= QINIIR— Use Threadlock
21




L 45 O

While holding the inside ball race, pivot the swashplate &

@ [HI[H] 3 pes check for excessive play. Adjust as necessary.
4x4mm Set Screws _;”-”r"__":, / CCPM Swashplate Assembly

| [ —at o

| "--. - L II ..'.

Sl o Q.-" :
i .___.-""
Swashplate Adjustment P ~
The 120° CCPM swashplate is adjustable via the Swashplate Adjustment Test

3 —4X4mm set screws. If excessive play is found in

the test above, gently tighten each of the 3 — 4mm set

screws the same amount and re-test. The swashplate

should move freely, but without notable play.
Caution:

If the 3 —4mm set screws are over tightened, damage

to the swashplate bearings can occur.

4x4mm Swashplate Adjusting Screws
(Caution: Do not overtighten!)

o SWASHPLATE/WASHOUT ASSEMBLY INSTALLATION

Option: For smooth operation,
pre-size the ball links with the
JR ball link sizing tool prior to

fo £ -'I -'..
attachment. Py i N J @/‘ C
Washout unit to swashplate connection. o - /V:- @

Connect the two washout links to the two 7]
long upper swashplate balls as shown {‘/'/{'f:\_{ f/ 2 E EL.{ .
T i 1 A II |"-. }
- . | -\
*WASHOUT ASSEMBLY INSTALLATION P AT F | Bl it ',
When installing the washout assembly be sure the long flange of the ___l_-' =5 - ;ﬁ | W |
mixing base is positioned downward (toward the swashplate) with the _.rijfl_‘{e";‘ - i | \ R e i
short portion facing upward. Pl g W g N LEJ : ;;#
Washout Assemhly 5?:;;:'1 B
1 "'”;"3,‘1_5'?&

Long portion of mixing base flange
must face downward.

22



Q ROTOR HEAD INSTALLATION

3x18mm Socket Head Bolt

@ 1pc '1 - :-.‘.‘4 - 4

3mm Lock Nut _ ,_q.__xt_ b
]'_ﬂj iy ]
K ?.-"'_-I_‘-\-:’I.L -\-__I._-:F 2
M gl
"’ | T
i -
=
o H'
. \
LY |
3x18mm Socket Head Bolt

rd

Note: Be sure to engage the rotor hub pin into the washout
base groove before securing the rotor head in place

*Note:  If you're building the Ergo 46 CCPM version,
it will be neccessary at this time to also align
the washout base to the rotor head via the
phase adjusting ring. When properly
adjusted, the washout base arms should be
parallel to the main rotor blade holders.

3mm Lock Nut .



@ FLYBAR INSTALLATION
P Flybar Control Arm (2 pcs)

- { n:ij::‘

Use Blue Threadlock M
Seesaw Shaft ) 4xdmin Set Srew

LT

-} )|

om ... 2 pcs *Flybar Bushings (2 pcs) \ J‘.g“;:ﬁ 'i' (2 pes)
4x4mm Set Screw J';" 3 ﬂlv /_/'MHJ
©L_] . 2 pcs Use Threadlock wmmmie=="y~ gont S o f,;:»’;
Flybar Bushings afh - : ,f”’f L
< T
o ..2pes J— ey
Flybar Control Arm o x“\ T 5
* Be sure to insert Flybar Bushings into %_
the Seesaw Shaft before inserting Flybar. LU i \
Flybar Centering = _r;' = T Fyoar
S e el
»> I] - >
Note:  Center the Flybar in the Seesaw Shaft before securing the two Flybar Control Arms. e—
= — LA
= '
Check to make sure the two Flybar *1@%1-:* Center Line
Control Arms are parallel to the o
center line of the Flybar. |‘_Ijn‘|
= A
@ ........ 2 pes e L
3mm Lock Nut L_rj'-""t---__ #.:ﬁ _?."
[.--:h x’:}-'_"\-\. .-'::-"-::::f. flllll
Thread each Flybar Paddle onto the Flybar until the 'HE -I;:‘_ ] ,.s_i:f'? ! Note proper direction of each Flybar Paddle
threaded tip of the Flybar protrudes approximately 4mm. h‘*;‘ﬁ, Ly 1 I{K F (short portion forward, clockwise rotation).
o vl 1 o !
Adjust each Flybar Paddle so they are parallel to the S {'Tr Vo i T
Flybar Control Arms and to each other. Secure to the . ,.g"f:_m:?;':_‘*-;?'--ﬂ_q ':"x: / — - —— —
Flybar using two 3mm lock nuts. T - i ; =l |
L 1 i - O
..-:.'-'::"'- Iﬂ .-III I""—
T / T‘* |
4m<1 T e ;
s e
\; [—rr
T Flybar Paddle (2 pcs)
I'-
3 -
N

"— 3mm Lock Nut (2 pcs)

24



m ROTOR HEAD/SWASHPLATE CONTROL ROD INSTALLATION

Option:  For smooth operation, pre- o
size the ball links with the .
JR ball link sizing tool prior
to attachment

*Note:  For the Ergo 46 CCPM,
please refer to the High
Cyclic Center Hub for correct
link and instructions.

o2 " . . JR Propo

HON(®) () s (0) (O T Frrmmr—m— .. 2 pos
Seesaw arm to maiq blade holder 145mm Link should be rotated 90° of opposite link
(1 piece double link, short) Swashplate to Seesaw arm (Ergo 30)

_ . _ (2.3mmx40mm threaded rod) 4 JRPropo

@ I'\:::_:' I:-: ;o 2pes @ A -——'r k o > L ...-—l—" ““““ 2 pes
‘M’I i o it li
Link should be rotated to 90° of opposite link
Washout arm to flybar control arm Swashplate to seesaw arm (Ergo 46 3D)

(1 piece double link, long)
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Pre-Assembled in kit Complete Assembly o
= . 1pc l i i I
O
Spring Pin
Tail Output Shaft [ﬂ —Spring Pin Hammer
—J
/
Short Distance ~ IH
I
Note correct direction of Tail — Edge of Work Bench
Output Shaft during assembly. Long Distance Y Tail Case Pulley
3x12mm Self
— .
3x12mm Self fi4ge, Tapping Screw
Tapping Screw ;?e"_h_'“x__\ e Tail Gear Case (L/R)
3 S
— Tail Output
-~ ’ ‘“\.‘__’:.r,{' _ Shaft Bearing
T—— - 1\""\-\. ¢ I
—— e, Tail Output
N . Rt Shaft Bearing
2.6x12mm Socket Use ‘nw e Tail Qutput
Head Bolt (4 pcs)  Threadlock - Shaft Assembly
Tail Drive Belt
—-— -
Use Blue Threadlock Tail Boom #.,f‘ i
.-"'-.-.
-~ -
@ Gm ........ 3pc L L
3x12mm Self Tapping Screw - ,e"’-
© e =
........ -~ . .
2.6x12mm Socket Head Bolt j Threlzjasdelock
@ ........ 4pc Tail Boom ‘_n !
2.6mm Hex Nut s
Note: Be sure to position the . JT - 2.6mrm H(ZX ﬁg;
Tail Gear Caseonto -, b o P
the shorter slotted side e
-------- 2pc of the Tail Boom. - - - -
Tail Output Shaft Bearing Longer (Helicopter) Shorter (Tail Gear Case)

26—



TAIL CENTER HUB ASSEMBLY

-
Tail Rotor Center Hub o '_-'.\'.__ Be sure to engage the two
\ 3 3mm Set Screws into the
s _‘_' hole in the Tail Output Shaft
.-ug_ iy
3mm Lock Nut (2 pcs) -“H = 1 AL - Tail Slide Ring Assembly
o “i K N
e, " 5
o e e
Use Red Threadlock ."I amim Set Screw
/' Use Red Threadlock :
om . 2 pes | c)
3x3mm Set Screw Tail Blade Holder Bearing (4 pcs)
@ ........ 2 pcs
3mm Lock Nut =
........ 4 pes ’
Tail Blade Holder Bearing (3x10x4) 5

TAIL BLADE HOLDER ASSEMBLY

—

Use Blue Threadlock

Two Sets Required

© (Elmmm

2x8mm Socket Head Bolt

© f

........ 4 pcs
2mm Hex Nut
@ ........ 2 pcs
3mm Lock Nut

_.r'"l'u
Use 1
Threadlock o
2x8mm Socket ~— Tail Blade Holder w/Ball o
Head Bolt (Outside) ,f‘/
i “:g:—/' .__.-"; : .-...-.._..-'.-'
g ; : m:r:ffa,_:ﬁj;ﬂe.
; o L b Tail Blade Holder
A A SR w/o Ball(Inside)
: iy o R ) '
3x15mm Socket r:'j_- =5 Ay ﬁxﬂr‘ ."ll
Head Bolt Bt e y
a-_h\.,&‘_ ¥ Ak - --'_.T' e
o A T
__..-.I-".-.....! | -\-"._ -'!'F";-q_::_ ._:_:_:-"'/ I
il > N
’ B r
~ k SR
5 i ___.".. ...__.I_ r .-.__.--"'-l -._u
/ i ‘ ~ @ @
ll." _.-"'--- H"‘x,.-""
Il ) ,
Rotationl"" ™, Tail Rotor Blade
2mm Hex Nut

* Be sure to note direction of Tail Rotor Blades during assembly. 3mm Lock Nut




a TAIL PITCH CONTROL LEVER INSTALLATION

® fmmm 1pc |
2x8 Flat Head Screw I
@ E|IIIllIlllIIIIIllIIlIllllIIIl ....... 1 pC | s
2x20mm Socket Head Bolt | o ﬁw:}.
© | g o, e
........ 1pc 4 /:\, E
2mm Flat Washer il Eoyl % . ?’-‘T;.
e T A
© 1 R
........ pc S e, Wi, .
Steel Joint Ball _’.a!'.,fa W l ﬂ“‘*;hi -
1 y -r:r - s
o1 .. 1pc R T
Tail Lever Bushing i"f@-"" Snap
| Onto — Tail Pitch Control
I x| Bal Lever

'
| u\‘_
s 2mm Flat

Tail Lever Bushing +—1 ! Washer

b,

Rt

@ TAIL FIN ATTACHMENT

2 — Steel Joint Ball

l
., 2x8mm Flat

Head Screw

£ 2x20mm Socket
Head Bolt

e —— Vertical Fin

3x10mm Socket Head Bolt

Itis suggested that the
decals be applied to the
tail boom fins prior to
assembly.

@ ........ 2 pcs Note

3x8mm Socket Head Bolt

© (frmm . 1pc

3x10mm Socket Head Bolt

@ ........ 2 pes

3x12mm Socket Head Bolt

@ Gm ........ 3 pcs

3x12mm Self Tapping Screw

@ ........ 4 pcs

3mm Lock Nut

** Do not completly secure these bolts
as this assembly will need to be
correctly positioned in Step 5-10.

|

1
3mm Lock Nut (4 pcs) — Screw (3 pcs)

* Note: Please attach the Tail Boom
Decal Stripe (located on the decal
sheet) prior to attaching the horizontal

3x12mm Self Tapping

fin/brace clamp.

Horizontal Fin/Brace Clamp (L&R)

* Tail Boom Decal Stripe

“*3x12mm Socket Head Bolt (2 pcs)
**3x8mm Socket Head Bolt (2 pcs)




@ TAIL BOOM CARRIER INSTALLATION

__—3mm Lock Nut
@ Elummnmnnnm IIIIIIII 4 pes smm Lock Nut .:-,—:/ Tail BoomICarrier (L&R)
3x15mm Socket Head Bolt 3 _ _,-F.}f’f'ﬂ \

. e, -.‘I"‘);"k\ir * %
i H_____'-:‘:"r'r 3 x-a-h___-" gt

3x40mm Socket Head Bolt et T -

1.\;_\. i "{:""\-\. -
@ NEAT
N 6 pcs Eo 7 o
3mm Lock Nut ' -,

ol

* Do not fully tighten at this time. These bolts will
be secured in Step 5-10.

**Note: For increased tail boom mounting
strength, it is suggested that the 2 halves
of the tail boom carrier be sanded on a
flat surface using 80-100 grit sandpaper.
By removing material from the inside
flange, a more positive tail boom
connection can be achieved.

*3x15mm Socket Head Bolt

*3x40mm Socket Head Bolt

@I 1 soom assevey sTaLaTon

= P

Slide the Tail Boom through the Tail Boom - '_ . . ﬂlgﬁ}:{

Carrier and engage the Tail Drive Belt over the
Front Pulley. Be certain to note the correct
rotation (direction shown below). Set the belt
tension per the directions below.

Secure bolts completly 25
“— afterinserting the Tail oy
F} Boom, making sure that ~_ ﬂ:ﬁ, i
/ the Tail Output Shaftis " i ™~ "
exactly 90°tothe  *" L% ;_;;r"_:*{l

Main Rotor Shaft. ~ ™-_ | Ty~

Tail Output

P i ! {'::a tf/_\Shaft Pulley
. e

Belt tension should be set so when pressing with your

finger, the sides of the belt do NOT come in contact -

with each other. If unsure, it is always better to setthe - —~~ Rotate the Tail Drive Belt in the direction shown before

belt tension too tight than too loose. b #x‘# installing it onto the front pulley. It is extremely
f;lf,‘_‘_i important to install the belt in the proper direction to

/ insure correct rotation of the Tail Rotor Blades.
Front Pulley




XD - coom srce assemeLy

Tail Brace Connector — —

© ([

2.6x12mm Socket Head Bolt

© Eummm

2.6x15mm Socket Head Bolt

* For added boom brace strength,
bond the tail brace ends to the tube
after assembly with thick CA
adhesive.

2 6x15mm Socket Head Bolt !
f//@\

.-"||__./"'--

Tail Brace T End

m TAIL BOOM BRACE INSTALLATION

s
)

-'i 2.6x12mm Socket Head Bolt

Tail Brace Tube

.__.:'.'-" ;! ."I. I."I .
@ ........ 2 pes . {\‘3.. S S0
' et . i S
3x8mm Socket Head Bolt 3mm Lock Nut "-,_I . H\H ##_ﬁ - ey, Fe .
O ; e P TG e
........ ", " .- L e s H-"'\-\.l' >
3x10mm Socket Head Bolt e A _ el [ i ‘”~
- — e e “fh} - A M_':a
©f Yy g TRy
= 1pc - - ; - i - T
-~ -___.-' / I‘H‘\_H I:' __.H? E’ - '\'1 “""".h
3mm Lock Nut - o T - o ,&
A 3x10mm Socket Head Bolt L Ta‘

Secure the eight Socket Head Bolts left loose from
Step 5-6. Make sure that the Horizontal Fin is level.

3x8mm Socket Head Bolt (2 pcs)




Q SERVO INSTALLATION

.= Servo Mounting Plates “B”
@ (oo 20 pes _,f
2.6x12mm Self Tapping Screw Front Servo 3 - .
@ H ...... 20 pcs

2.6mm Flat Washer L

...... 8 pcs

Servo Mounting Plates “B” 2 ) "::-.-"""
2 L
£
RADIO INSTALLATION SUGGESTIONS ,;:# e ﬁ:gg
, e
Be sure to install four rubber servo grommets and eyelets : iy
to each servo prior to installation. When securing the ‘iy
servos to the helicopter, be sure not to over-tighten the |
mounting Screws. l |
When adjusting control rods, be sure to adjust each @ %‘6"1.2'";" Self
universal link the same amount so as not to unthread one e | apping Serew
link too far. I
2.6mm Flat Washer

Be sure to keep all servo lead wires, etc., away from all
servo arms, rods, and sharp edges of the helicopter’s
mechanics. After final installation, group these wires
together as indicated using the small nylon wire ties and
the nylon spiral tubing included with this kit.

Servo Mounting
Plates “B”

Tail Rotor Servo

1
— - Right Servo

1 (2 3
*Install the front servo into the main
frame location as shown.

2.6x12mm
Self Tapping
Screws

Note: Before installing servos, it's suggested that the
servo mounting plates “B” be secured to the
inside frame position using a small amount of
CA adhesive. This will ease servo installation.

Throttle Servo




@ TAIL CONTROL ROD ASSEMBLY

Thread Link 8mm
on to Control Rod

Tail Control Rod Bushings (5 pcs)

Universal Link (2 pcs)
Tail Guide Bushing

Universal Link ... 2 pcs
Tail Control Rod —/;H

onto control rod

H:::%_— Thread link 8mm
L 6-3 R

Square Splined Tail Guide

_ Tail Guide Clamp Square Splined
Ler  f _\ A+ Tl Guide
;;‘,-e-' .-: |
| i J 2x8mm Self ) ||
| L ’ Tapping Screw = b
| s (4 pcs) HX;%
.-____.- " ! S,
T, e |
y R f ~ ’ "‘ﬁéﬂ_%
) . ) ' ﬁ b‘b%\-\:fl? ",
@ (w4 pes Wl Y -
2x8mm Self Tapping Screw i T,
| | "'ﬂm_.!—"'-__‘!"-\—ﬁ‘r
Insert the Tail Control Rod Assembly into the T
four guides through the inner holes. Adjust H“w‘hﬁb o
the spacing of the guides as shown below “*“

and secure using the four 2x8mm Self
Tapping Screws as shown.

120mm 140mm 140mm  140mm

o | v | .-,l"
- '?"_"-n'-— r dl""_"""" T k1
I I yl || il L . ! : I'T.HI |
_r':.. .". _-:='==_'1'—- -"L.':'k. I'-I
Lo e UNA Round Tail Guide fts
=1 ke into frame support clip

32—




@ GYRO/RECEIVER/SWITCH HARNESS/BATTERY INSTALLATION

Servo Wire Holder

Caution: Be certain when installing the Gyro to the Gyro Mounting Plate that it does
not come into contact with the frame of the helicopter and that the surfaces
are free from oil, residue, etc. Clean if neccessary to insure proper adhesion.
It is suggested that both the receiver and gyro amplifier be isolated from
vibration by wrapping them in foam, then securing them to the model using
double-sided servo tape.

Note:  Nylon Wire Ties and Double Sided Servo Tape are not included in this kit.

*Wrap with foam or sponge rubber individually before installation.

3mm Main Frame Screw—
remove screw from frame
and attach as shown

-G ""1‘_

*Gyro Amplifier = E

o

/_\ Double Sided Servo & 2=
Tape (not included)

*Battery Pack
(1000mAh min.) 4

Receiver
Gyro Sensor

Foam or Sponge Rubber .
(not included) l

;‘-
i

Special Thin Gyro
Mounting Tape

Switch Plate Screws

Install switch
harness as shown r

3 —




UNDERSTANDING SWASHPLATE CONTROL SYSTEMS

Currently, there are several different types of control systems available on the market. Although the mechanical methods for
transferring control to the swashplate vary, the different control systems can be broken down into two categories: 1 Servo

(conventional) and CCPM (Cyclic/ Collective Pitch Mixing).

The following is an explanation of the two most popular types of swashplate control.

1. 1 Servo Standard Swashplate Control

The 1 Servo Standard System is found in a wide variety of radio
controlled helicopters. The term “1 Servo” means that the control
system requires one servo to operate each separate swashplate
function. With this system, a total of three servos is required to operate
the three main swashplate functions, which are Aileron (roll), Elevator
(pitch) and Collective functions. With this type of control system, each
servo works independently and is assigned to a specific function. In
other words, the Aileron (roll) servo is assigned to move only the
Aileron (roll) function, as is the Elevator (pitch) servo, etc. Since these
servos operate completely independently of each other, the servo torque
to each control surface is limited to the maximum torque rating of the
servos used.

The 1 Servo Standard system swashplate is designed so that the
lower swashplate ring control balls are spaced at 90° to each other. This
system is also most commonly arranged so that the Aileron (roll) axis of
the swashplate is positioned at 90° to the main mechanics of the
helicopter, and the Elevator (pitch) axis is parallel to the mechanics.
Please refer to the diagram at right for clarification.

With this type of system, it is necessary for the helicopter to be
designed using an intermediate mechanical mixing system so that the

Standard “1 Servo” Swashplate System

Elevator control ball is in line
with helicopter frame

Aileron Axis

|17 Elevator Axis

Aileron control ball is 90°
to elevator control ball
and helicopter frame

control inputs can be transferred from the three independent servos to the swashplate in such a manner that the three controls can be
achieved. This mechanical mixing system allows the swashplate to both Roll (Aileron) and Pitch (Elevator), as well as slide up and down
the main rotor shaft for Collective pitch inputs. These mechanical mixing systems generally require the use of many ball bearings and

control rods to achieve this result.



IR UNDERSTANDING SWASHPLATE CONTROL SYSTEMS, CONTINUED
2. 120 3-Servo CCPM Swashplate Mixing

The JR 120° CCPM, or Cyclic/Collective Pitch Mixing, system offers the user a control system that can accomplish the same control
inputs as the 1 Servo Standard system mentioned above, but with increased precision and reduced complexity.

As with the 1 Servo system, the JR CCPM system utilizes three servos for the three main controls: Aileron (roll), Elevator(pitch) and
Collective. The CCPM lower swashplate ring is designed with only three control balls, spaced at 120° from each other, hence the 120° CCPM
designation. Although the control balls are not at 90° as in the standard system, the Aileron (roll) axis is still parallel to the main mechanics
of the helicopter, and the elevator (pitch) axis still functions at 90° to the mechanics as does the 1 Servo System. Please refer to the
diagram below for clarification.

The main and important difference in the way that these two systems operate is that unlike the 1 servo system where the three servos
work completely independent from each other, the CCPM systems work as a team to achieve the same control inputs. For example, if an
Aileron (roll) input is given, two servos work together to move the swashplate left and right. If an Elevator (pitch) input is given, all three
servos work together to move the swashplate fore and aft. For collective, it’s also the strength of three servos that will move the swashplate
up and down the main rotor shaft. With 2 to 3 servos working at the same time during any given control input, servo torque is maximized
and servo centering is also increased. In addition to these benefits, CCPM achieves these control responses without the need for complex
mechanical mixing systems that require many more control rods and parts to set up.

Elevator Axis

Aileron Axis
JR 120° 3 Servo CCPM Control System

This amazing CCPM control is achieved through special CCPM Swashplate Mixing that is pre-programmed into many of today’s popular
radio systems.

Since the 120° CCPM function is pre-programmed, CCPM is no more complicated to set up than a conventional 1 Servo Standard
system. When you factor in the reduced parts count and easy programming, CCPM is actually easier to set up and operate than many
conventional systems.

For JR radio owners, please refer to the radio information contained at the front of this manual or on the following page to determine if
your radio system has the CCPM function.

For other brands of radio systems, please contact the radio manufacturer for CCPM information. Please note that it is not possible to
program a non-CCPM radio system for CCPM operation.



HOW JR 120 CCPM WORKS

As mentioned previously, JR 120° three Servo CCPM relies on the radio’s special GCPM Swashplate Mixing, rather than a
conventional mechanical mixer that is utilized to achieve the same results.

The radio’s 120° 3-Servo CCPM function automatically mixes the three servos to provide the correct mixing inputs for Aileron (roll),
Elevator (pitch) and Collective. The following is an example of how each control input affects the servo’s movement:

1. Collective

When a collective pitch input is given, all three servos (A, B, and C) move together in the same direction, at equal amounts, to raise
and lower the swashplate while keeping the swashplate level. During this function, all three servos travel at the same value (100%) so
that the swashplate can remain level during the increase and decrease in pitch. As mentioned, this mixing of the three servos is achieved

through the radio’s CCPM program.

2. Elevator (pitch)

When an elevator input is given, all three servos must move to tilt the swashplate
fore and aft, but their directions vary. The two rear servos (B and C) move together in
the same direction, while the front servo (A) moves in the opposite direction. For
example, when an up elevator (back cyclic) command is given, the two rear servos (B
and C) will move downward, while the front servo (A) moves upward so that the
swashplate will tilt aft. During this function, the front servo (A) travels at 100%, while
the two rear servos (B and C) travel at 50% (1/2 the travel value) of the front servo.
This difference in travel is necessary due to the fact that the position of the front
control ball is two times the distance of the two rear control ball position as measured
from the center of the swashplate. As mentioned, this mixing of the three servos is

also achieved through the radio’s CCPM program.

3. Aileron (roll)

!

Front of Helicopter

Elevator Axis

JR 120° CCPM Control System

When an aileron (roll) input is given, the two rear servos (B and C) travel in opposite directions, while the front servo (A) remains
motionless. For example, when a left aileron (roll) command is given, the left rear servo (C) will move downward, while the right rear
servo (B) will move upward to tilt the swashplate to the left. As mentioned, the front servo (A) will remain motionless. The travel value

for each of the two rear servos is 100%.

Please refer to the diagram at right for clarification.

RADIO SYSTEM REQUIREMENTS (NOT INCLUDED):

6-channel or greater R/C helicopter system with 120° CCPM function (see list below), 5 servos, 1000 mAh receiver battery and gyro.

CCPM-Ready JR Radio Systems

Most current JR Heli radio systems (XP652,
XP8103 w/digital trims, 10X, as well as older 10
series systems) are equipped with 120° CCPM
electronics for use with the Ergo CCPM
machines. Radios you may be flying now, like
the X347, X388S, XP783, and XP8103* have
CCPM capability built in, but require activation
by the

Horizon Service Department.

Please call (217) 355-9511 for details.

*Please note that many XP8103 systems have the CCPM
function already activated. Please check with the Horizon
Service Center.

CURRENT RADIO SYSTEMS

JRP1656™*  PCM 10X, 5-8231 Servos (50/53/72 MHz)
JRP165TX  PCM 10X, Transmitter Only (50/53/72 MHz)
JRP8622**  XP8103FM, 5-517 Servos (50/53/72 MHz)
JRP8653**  XP8103PCM, 5-531 Servos (50/53/72 MHz)
JRP6622**  XP652 FM, 5-517 Servos (50/53/72 MHz)

XP8103 DT




L .
1. JR 10 SERIES SYSTEMS
The following activation and set-up procedure should be used for all JR PCM10, 10S, 10SX, 10SxIl, and 10X systems.

CCPM SOFTWARE ACTIVATION AND INITIAL ADJUSTMENT

Prior to activating the CCPM function, it is first suggested that a Data Reset Function be performed to reset the desired model number to
he used back to the factory default settings.

Caution: prior to performing the Data Reset Function, it will be necessary to select the desired model number to be used. Access the Model
Select Function (Code 84) and select the desired model to be used.

SET-UP PROCEDURE

A) Access the Data Reset Function (Code 28) once the correct model number has been established. Next, press the CLEAR key to reset the
current model. Press the ENTER key to exit the Data Reset Function.

[CLEAR]
[LATA RESETI

MODEL 1 SPCH

B) Access the Swash Type Function (Code 65). Next, press the SEL key until 3 SERVOS (120°) appear on the screen. Once this is complete,
it will be necessary to change the value of the Pitch Function from the factory default setting of +60, to a value of -50 using the + and -
keys below the pitch value. Press ENTER to exit the Swash Type Function.

/SELECT 3 SERV0S(120°)

[SWASH (TYRE] ENTER
ZSERUOSNZEY

F#F  HILE ELEW FITCH
[MH  +eEx  +eEx  -5E%

Bel BE BoE

C) Access the Servo Reversing Function (Code 11). Next, reverse channels 1, 2, and 4 by pressing the desired channel number. The screen
should appear as shown. Press ENTER to exit the Servo Reversing Function.

[REVERZE SUWI mreEuERSE
HORMAL

PoEnEdEENd

D) Access the Travel Adjust Function (Code 12) and adjust the servo travel values as shown. Please note that the required travel values will
vary based on the type of servo selected. Press ENTER to exit the Travel Adjust Function.

Digital Servos/Super Servos

Standard Servos

N\ N
CTRAVEL ACJUSTI CTRAUEL CTRAVEL ACJUSTI CTRALEL
AILE  ELEY  RUDD PITCH THRO™\ AILE  ELEV  RUDD PITCH
o \LizEs  Dieek  Lisee 12 Hites \Liges: Dledsx  LiS6x +1EE:
v Rizew  UiZe%  RiSet —1 7 Liles JRiees Uieayk  RiS6x ~ 18
|+ o | [+ /o1 | [+ o | |+ ol | -+ ol | -+ [ — [ + (o1 | [+ o | [+ o | [+ o |

Throttle travel values may vary
depending upon engine used

Throttle travel values may vary
depending upon engine used

Note: The travel values shown for the rudder function are for use with Piezo type gyros, like the JR NEJ-900, NEJ-400, NEJ-450, or NEJ-3000
type gyros. If a conventional mechanical type gyro is used (JR 120, 130 etc.), then the travel value of the rudder channel will need to be
reduced to approximately 100%.



IR ccPM SOFTWARE ACTIVATION AND INITIAL ADJUSTMENT, CONTINUED RN

2. JR XP8103/XP8103DT SYSTEMS
The following activation and set-up procedure should be used for all JR XP8103 and XP8103DT (Digital Trim) systems.

Note: Some early XP8103 systems will require the activation of the CCPM software through the Horizon Service Center. It's easy to identify if
your system has the CCPM function activated by identifying if the “SWASH TYP” function appears in the System Mode as shown in
Section A below. Please refer to Section A to access the System Mode.

Prior to activating the CCPM function, it is first suggested that the Data Reset Function be performed to reset the desired model number
to be used back to the factory default settings.

Caution: Prior to performing the Data Reset function, it will be necessary to select the desired model number to be used.

A) Press the UP and DOWN keys simultaneously while turning the

power switch on to enter the System Mode. Next, press the UP or | [SVSTEM .1 V(oL Resetd A
i « IMFO-DISF « MODULAT

DOWN keys to move the cursor to the Model Select Function. Press | "7 "= 2 "oec oo MODEL 1

the UP and DOWN keys simultaneously to enter the Model Select +MOL Hame = IMFUT SEL HELI SFCH

Function. Select the desired model number to be used, then press | «Twre SEL  -SURSH TvF

the CLEAR key to reset the current model to the factory default +MbL Reset

settings. Press the UP and DOWN keys simultaneously to exit the
Model Select Function.

B) Press the UP or DOWN keys to move the cursor to the Swask Type Function, then press the UP and DOWN keys simultaneously to access the

Swashplate Type Function. 3servos 120°
Note: If the Swashplate Type Function is not present, it can be

LSWASH TYFI LSWREH /TR activated by the Horizon Service Center. Please call for details.
leervo Press the UP or DOWN keys until 3 servo 120° appears on the
FICIR screen. Press the UP and DOWN keys simultaneously two
times to exit the Swashplate Type Function and the System
Mode. Adjust Pith Valve to -50%
C) Turn the power switch on, then press the UP and DOWN keys simultaneously to enter the Function CErEEE
Mode. Press the UP key until Swash Mix appears on the screen. Once this has been completed, it Jservos o o
will be necessary to change the value of the Pitch Function from the factory default setting of 60, to {om*  ELEW
a value of -50 using the + and - keys. +PIT.

\,

D) Press the UP key until Rev. Sw. (Servo Reversing) appears on the screen. Next, reverse Channels 1,
2, and 4 by moving the cursor with the CH key, then pressing the + or - keys.

-
[REW.SLI]

ch 1 2

E) Press the UP key until TRVL. ADJ. (Travel Adjust) appears on the screen. Adjust the values as rev
shown using the channel key to move the cursor, and the + and - keys to set the value. Press the
SEL Key to access the pitch channel values and set as indicated. Please note that the required travel
values will vary based on the type of servo selected. Please also note that the throttle travel values may vary based on the type of engine
used. This value can be fine tuned once the throttle linkage has been installed.

- w

\,

Digital Servos/Super Servos Standard Servos
L Q0T

AILE FIT. 0% ot RILE FIT.
L 126 wH 1280 wl 16 wH 1865
Fo12E% L 1zax Boimm L l@@Es

LI AURZ Ft RULE ALEE

L i5@x + 1Ee [o1@0 L 15@x + 1EE%

R oi56x - 1@E U oimo R oiSE% - l@e

Throttle travel values may vary depending Throttle travel values may vary depending
upon engine used upon engine used

Note: The travel values shown for the rudder function are for use with Piezo type gyros, like the JR NEJ-900, NEJ-400, NEJ-450, and
NEJ-3000 type gyros. If a conventional mechanical type gyro is used (JR 120, 130, etc), then the travel values of the rudder

channel will need to be reduced to approximately 100%. "
. ________________________________________________________________________________| . ________________________________________________________________________________|]
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3. JR XP652 SYSTEMS

CCPM SOFTWARE ACTIVATION AND INITIAL ADJUSTMENT CONT.

The following activation and set-up procedure should be used for all JR XP652 systems. Please note that the XF622 and XP642 6 channel
systems Do Not have the required CCPM software, and therefore cannot be activated by the Horizon Service Center.

Prior to activating the CCPM function, it is first suggested that the Data Reset Function be performed to reset the desired model number

to be used back to the factory default settings.

CGaution: Prior to performing the Data Reset Function, it will be necessary to select the desired model number to be used.

A) Press the MODE and CHANNEL Keys simultaneously while turning the power switch

on to enter the System Mode. Next, press the CHANNEL key until MDL (Model Select)

appears on the screen, and choose the desired model number to be used.

B) Press the MODE key until RST (Data Reset) appears on the screen. Press the + and -
keys simultaneously to reset the current model. A high pitched beep will indicate that
the reset was successful. Press the MODE and CHANNEL keys simultaneously to exit

the system mode.

C) With the power switch still on, press the MODE and CHANNEL keys simultaneously to
enter the Function Mode. Press the MODE key until MIX CCP (CCPM mixing) appears
on the screen. Press the + or - keys to activate the CCPM function. Mix CP2 should
appear on the screen. Next, press the CHANNEL key until MIX CP6 appears on the screen. It will be necessary to change the value of

CP6 (Channel 6, Aux1) from +60 to -50 using the - key.

|
e T P4 indicates copm mixing

—— Indicates Inhibited

aoF

P
- 5Q%

—Indicates Value Set — 50%

\
M T L_—4 Indicates Model Select
,' —— Indicates Current Model
ﬁ
R
' 5 T — Indicates Data Reset
HE  — Indicates Model Type
\.

—Indicates Channel 6 (Aux 1, Right Servos)

D) Press the MODE key until the servo reversing screen appears on the screen. Next, reverse the Throttle (THR), Aileron (AIL) and Rudder
(RUD) channels by pressing the CHANNEL key to select the desired channel, and then the + or - keys to set the servo direction.

THR—T
REN- NORM

Indicates Reverse

Indicates Channel

Indicates Reverse

— Indicates Channel

Indicates Reversed

Indicates
Channel

E) Press the MODE key until TRV ADJ (Travel Adjust) appears on the screen, and adjust the travel values as shown by pressing the
CHANNEL key to select the desired channel, and then the + or - key to set the desired travel value. Press the MODE and CHANNEL keys
simultaneously, or turn the power switch off, to exit the Function Mode. Please note that the throttle travel values may vary based upon
the type of engine used. This value can be fine tuned once the throttle linkage has been installed.

) Y
THRO RIL ELE
TRY ATY |- th o
~130 -120 ~120
— — |
Standard Servos
) )
THREO AIL ELE .
PRY ATY | —S— L, d
(n (nn (nn
=y =i =i
— — —_—

Digital Servos, Super Servos

RUT

-150

Ch

Ch

1nn
=iy

—

Note: The travel values shown for the rudder function are for use with Piezo gyros, like the JR NEJ-900, NEJ-400, NEJ-450, or NEJ-3000
type gyros. If a conventional mechanical type gyro is used (JR 120, 130, etc.), then the travel values of the rudder will need to be
reduced to approximately 100%.



L IMPORTANT CCPM PROGRAMMING DOS AND DON'TS o
A. TRAVEL ADJUST

It is extremely important that the travel adjustment values for the 3 CCPM servos (Aileron, Elevator, AUX 1) be initially set to exactly the same
travel value. If the travel value is not similar for each servo, it will create unwanted pitching and rolling of the swashplate during collective pitch
inputs. The travel values for each servo will be adjusted in steps 7.5 and 7.6 to remove any minor pitch and roll coupling during pitch, roll, and
collective movements.

Minor travel value adjustments are necessary due to slight variations in servo travel and centering. Although the three servos may appear to
travel at the same amounts in each direction, in reality the servos can vary slightly. This variation is more common in analog type servos. If JR’s
new Digital Servos are used, the travel adjustment values will generally not need to be altered.

B. SERVO REVERSING

Itis also extremely important that the servo reversing directions for the three CCPM servos (Aileron, Elevator, AUX 1) be set as indicated in
the previous radio programming steps. If one or more servos is not set to the correct direction, the CCPM function will be out of synchronization,
and the three control functions (Aileron, Elevator, Collective) will not move properly. In the event that a control surface is working in the wrong
direction, the control function can only be reversed by changing the desired GCPM value for that function from a + to a - value, or vise versa.

Example: If, when you increase the collective pitch, the pitch of the main blades actually decreases, it will be necessary to access the GCPM
function and change the travel value for this function from + to -, or - to +. This will reverse the direction of the collective pitch function without
affecting the movement of the aileron and elevator functions.

[SWASH MIX]

[SWASH TYFE] ENTER Tzeruos

FSERUOS L ZE% T HILE B
ExF AILE ELEV FPITCH 12" ELEU L
tH (+gm%  +emx  -S@x *FIT.

o ]

To reverse the direction of a CCPM control function
it's neccessary to change the value from +to -, or -
to + as needed.

C. CCPM SERVO CONNECTIONS

The JR 120° CCPM system requires the use of three servos to operate, Aileron, Elevator, and AUX 1(Pitch). The labeling of these servos can
hecome quite confusing because with the CCPM function, the three servos no longer work independently, but rather as a team, and their functions
are now combined. For this reason, we will refer to the three servos in the following manner:

Aileron Servo: We will refer to this servo as the “Left” servo. The channel number for this servo when using a JR radio is CH2.
Elevator Servo: We will refer to this servo as the “Front” servo. The channel number for this servo when using a JR radio is CH3.
AUX 1 (Pitch) Servo: We will refer to this servo as the “ Right” servo. The channel number for this servo when using a JR radio is CH6.

Please refer to the CCPM connections chart below for clarification. For Non-JR radios, please consult your radio instructions for proper connection.

| HECEIVER i |l.'|ul:l. o
- “ice S=F (Right)
! 64506vRO (OPTIONAL) 1
(RPGA50) _']-,____ i
| CRFF SEITEH HARKESS ':'_= = :
PO e :
5 {.E ; = J I il
X HEEE B —— (Front)” ~ EHEATERI *e'*'l--'-._-_. S
[ = =2 i
CHARGNG PLLG F ===
NATRECENER . ‘ (Left) IALERR
-l';“-l:r:" - th (THROTTLE]




¢ SERVO ARM PREPARATION AND INSTALLATION

© fmmmm 3 pcs It will be necessary to prepare three servo arms as shown in the diagram below. Prior to

2x10mm Flat Head Screw assembling the servo arms, the servos should be centered as indicated below, and the servo arms

© 3 pes test fitted to the servo to insure that the arms will attach to the servo as indicated. Since the JR

Steel Joint Ball servo arm spline uses an odd number of teeth, it is sometimes possible to rotate the servo arm
© f 3 pes 180° to achieve a more correct positioning. . .

omm Hex it Once the best direction for the servo arm has been decided, mark the servo arm with the servo

it is to be connected to (F, R, or L), as well as the side of the servo arm that needs to be removed.

It is very important that a heavy-duty type servo arm be used with the control ball location

Use Blue Threadlock placed at exactly 20mm as shown. For JR radio users, we recommend the JRPA215 heavy-duty

Servo Arms for this use. If a control ball position other than the specified 20mm is used, this will
create an adverse affect as to the travel of the swashplate, as well as unwanted control differential
and interaction.

Prior to attaching the servo arm to the servo, it will be necessary to first turn on the radio
system to center each of the three CCPM servos. It is important that the radio’s collective pitch
stick be set at the center position. If your radio is equipped with a hover pitch knob, please check
to make sure that this knob is also in the center position at this time.

Connect the three servo arms to the three CCPM servos as shown. It is important that the servo
arms be positioned parallel to the servos as shown. If the servo arm is not parallel as shown,
minor centering adjustments can be made using the radio’s Sub-Trim Function. Please refer to
Section 7-2 for more information.

20mm Remove this Section

T 2x10mm Flat Head Screw

i:c s iy i@jj::tx Dyl\
—— _f__ F_Eﬂa;_s' } \

/ 2mm Hex Nut }h
JRPA215 Heavy-Duty Servo Arm Steel Joint Ball  Use Threadlock

Front Servo @ Right Servo

| Left Servo

/

i

[

;i
— =] LS

a,
Servo arm must ——=
be parallel to

Servo as shown




Q CCPM SERVO CENTERING WITH THE SUB-TRIM FUNCTION

As mentioned in the previous step, it may be necessary to make minor servo centering adjustments with the use of the Sub-Trim Function to
achieve the desired servo arm positions. Please refer to your particular radio’s section as listed below, or consult your radio instruction
manual for more information.

JR PCM10, 108, 10SX, 10SXIl, 10X SYSTEMS
1) Enter the Sub-Trim Function (Code 15)

2) Adjust the Left (aileron), Right (AUX 1) and Front (elevator) servos as needed until the servo arm is exactly parallel to the servo as shown when
the collective stick is in the center position. It will be necessary to press the PAGE button to access the Right servo (AUX 1) sub-trim value.

3) Press ENTER to exit the Sub-Trim Function.

Press PAGE to access  Increase or decrease value
the second screen to center the Right servo

Increase or decrease

.
B =] ’ ENTER

value to center the [SUE TRIMI @; B [SUE TRIMI

reftseno ELEV) RUCD GEAR IT.) AUKZ AUXS ALK AUKS

| d = - - 8/ & & & &

ncrease or decrease _—

value to center the G-8 B8 -8 B8 G-R Bl BB BB BoE B

Front servo

XP8103, XP8103 WITH DIGTIAL TRIMS

1) With the radio power switch on, press the UP and DOWN keys simultaneously to enter the Function Mode.
2) Press the UP key until Sub Trim appears on the screen.

3) Adjust the Left (aileron), Right (AUX 1), and Front (elevator) servos as needed until the servo arm is exactly parallel to the servo as shown
when the collective stick is in the center position. It will be necessary to press the SEL key once to access the Right servo (AUX 1) sub-trim.

4) Press the UP and DOWN keys simultaneously to exit the Function Mode.

Increase or decrease
value to center the
Left servo

Increase or decrease
value to center the
right servo

[k Treimd [k Trimd

SEL wEHERR
Increase or decrease .
value to center the

Front servo

XP652

R
@ H

1) With the radio power switch on, press the MODE and CHANNEL keys simultaneously to enter the Function mode.
2) Press the MODE key until SB-TRIM (sub-trim) appears on the screen.

3) Adjust the Left (aileron), Right (AUX 1), and Front (elevator) servos as needed until the servo arm is exactly parallel to the servo as shown when
the collective stick is in the center position. It will be necessary to press the CHANNEL key to access the necessary channels to be adjusted.

4) Press the MODE and CHANNEL keys simultaneously to exit the Function Mode.

53-TRIM HIL sp-TRIM ELE sp-TrRIM FIT
CHANNEL CHANNEL
—_— a] —_— n
U U
Increase or decrease value Increase or decrease value Increase or decrease value
to center the Left servo to center the Front servo to center the Right servo



L 7-3

Assemble and adjust the three CCPM servo linkages as shown below. It is important the the exact distances specified below be maintained for
gach linkage as this is critical to the alignment and neutral position of the swashplate. Please also note the direction of the ball links as shown by
the JR Propo name imprinted on each ball link. The JR Propo name is imprinted on the front of each ball link. When attaching the control rods,
it is important to make sure that the JR Propo name faces outward as the links are attached to the control balls.

Please also note that when attaching control linkages B and C, it will be necessary to rotate the link that attaches to the swashplate slightly so
that it is parallel to the rear mounting surface of the ball link. This will allow the control linkage to rotate slightly on the two control balls.

Is is also recommended that the JR Ball Link Sizing Tool be used to size the ball links for a proper fit prior to attachment.

Front Servo to Elevator Arm Linkage
2.3x25mmThreaded Rod

f—

[N
o=

- 32mm 3

Left Servo to Swashplate Linkage

2.3x25mmThreaded Rod
[ E_:-.:.h‘- \]—\"‘— W :-:h
b .-d—"l-‘_r e
8.3mm

Option: For smooth operation,
pre-size the ball links with
the JR Ball Link Sizing
Tool prior to attachment.

Control Ball

Rotate link slightly so it’s
parallel to the rear mounting
surface of the control ball

Right Servo to Swashplate Linkage

2.3x45mmThreaded Rod
F o, SR, \\ T
O ===l O)
- 28mm »




@ CHECKING THE SWASHPLATE FOR LEVEL

After the three control linkages have been attached to the swashplate, it will be necessary to check the swashplate to insure that it is level.

To do this, turn on the radio system and place the collective stick in the center position as before. Next, check to make sure that all trim
levers and knobs are also in their center position.

Check to insure that the servo arms are parallel to the servos as adjusted in the previous step. If the servos are not parallel, please refer to
the Sub-Trim Section on page 42 and re-adjust as necessary.

Once it’'s determined that the servo arms are parallel to the servos as required, it will now be necessary to check the swashplate to insure
that it is also level, or neutral in this position.

It is suggested that the swashplate first be checked from the rear of the model to insure that it's level from left to right. If the swashplate is
not level as compared to the frame of the model, adjust either the Left or Right servo control rod as needed. To determine which rod needs
adjustment, it may be helpful to view the swashplate from the left and right side view of the model to determine which side is high or low.

Once this Left to Right adjustment is completed, it will now be necessary to check the fore/aft position of the swashplate to insure that it is
also level on this axis. If the swashplate is not level in the fore/aft axis, it is suggested that the adjustment be made to the Front servo control
linkage as needed.

If you are unsure as to which linkage needs adjustment or are having difficulty obtaining the correct adjustment, please check the length of
each control rod to insure that it is adjusted to the correct length as outlined in Step 7-3.

Note: If care was taken in the linkage assembly in Step 7-3, little or no adjustment should be required in this step. Only minor adjustments
should be made to the lengths of the control linkages at this time. Any major adjustments indicates either incorrect linkage lengths or
incorrect servo arm positioning. If the control linkage lengths are altered from the recommended lengths more that 1 or 2 turns, this
will have a great effect on the range and settings of the collective pitch in later steps.

Upper Swashplate Ring
r_L/ \ ;
| ) {i

Front Servo

Front Servo
Control Rod = -

Rear View of Left

& Right Servo
(Left/Right Axis)
L ¥, Make sure the servo arms are parallel as
| H v;’ shown when the swashplate is level; adjust
) F the three servos linkages as needed.
Left Side View
(Fore/AFT Axis)



@ PITCH-TO-AILERON MIXING ADJUSTMENT WITH TRAVEL ADJUST

As mentioned previously, it is very possible that the travel of each servo varies slightly, which can cause the swashplate to be tilted to the
left or right when the collective is moved to the extreme high and low pitch positions. This condition is generally more common when
standard type servos are used. If JR Digital Servos are used, the adjustment required is generally very small, if any. These variations in travel
can be corrected by altering the travel value of each servo slightly through the Travel Adjustment Function.

To check the Pitch-to-Aileron Mixing , it will first be necessary to position the collective stick in the center position as in the previous steps.
Next, move the collective stick from the center position to the high pitch position while viewing the swashplate from the rear of the model as
shown in the diagram below. While moving the swashplate, look for any tendency for the swashplate to roll to the left or right as it reaches
the high pitch position. Repeat this procedure several times to be sure that your observations are correct. If no rolling tendency is found, it
will now be necessary to repeat this procedure from the center collective stick position to full low pitch. If no rolling tendency is found,
proceed to Step 7-6.

In our example, we have shown that the swashplate has been tilted to the right as the collective has been increased to full pitch. This
would indicate that the Left servo’s maximum travel is greater than the Right servo’s maximum travel.

High

Low
.'.?_
' AILE= Left Servo

ELEV= Front Servo
AUX1=  Right Servo

View is shown from the rear of the
model. Notice how in this example, the
swashplate has tilted to the right as the
collective has moved from center to full
high pitch position.

In this condition, we would suggest that the travel value for the Left servo be reduced slightly (5-10%). Repeat the procedure above. If the
same condition occurs, but to a lesser degree, then the travel value of the Right servo should be increased slightly and retest. In most cases, it
will require only the adjustment of the Left or Right servo to correct this situation.

For information on the Travel Adjustment Function, please refer to page 40, or your radio instruction manual for details.

Once this condition has been corrected, repeat this procedure for the center to low collective pitch position and adjust as needed.



@ PITCH-TO-ELEVATOR MIXING ADJUSTMENT WITH TRAVEL ADJUST

As mentioned in the previous step, the total travel of each servo can vary slightly, which can also cause the swashplate to be tilted fore and
aft when the collective is moved to the extreme high and low pitch positions. This situation can also be corrected if necessary through the
use of the Travel Adjustment Function.

To check Pitch-to-Elevator Mixing, it will first be necessary to position the collective stick in the center position as in the previous steps.
Next, move the collective stick from the center to the high pitch position while viewing the swashplate from the left side of the model. While
moving the swashplate, look for any tendencies for the swashplate to tilt fore or aft as it reaches the high pitch positions. Repeat this
procedure several times to be sure that your observations are correct. If no fore or aft tilting tendencies are found, it will now be necessary to
repeat this procedure from the center collective stick position to full low pitch. If no tilting tendency is found, proceed to the next step.

In our example, we have shown that the swashplate has be tilted forward as the collective has been increased to full high pitch. This would
indicate that the Front servo’s maximum travel is now more than that of the two rear servos (Left and Right).

Low IF': 1 High

g L View is shown from the left side of the
e model. Notice how in this example the
= swashplate has tilted forward as the
3 o T I collective has moved from the center to
,g,___g_ Tl R the full high pitch position.

In this condition, we would suggest that the travel value for the Front servo be increased slightly (5-10%). Repeat the above procedure
and increase the value as needed until the tilting tendency is eliminated.

For information on the Travel Adjustment Function, please refer to page 40, or your radio instruction manual for details.
Once this condition has been corrected, repeat this procedure for the center to low collective pitch position and adjust as needed.

Note: It is very important that during this step, only the travel value for the front servo (elevator) be adjusted to correct any pitch-to-elevator
tendencies. If the travel value of the Left or Right servo changes, this will affect the pitch-to-aileron tendencies corrected in the

previous step. If you feel that readjustment of the Left and Right servo travel is necessary, then it is suggested that the travel for each
servo be increased or decreased at the same amount, and the pitch-to-aileron procedure be re-tested.



@ZB» . covroL koo servo connection
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---------- Tpc Note: Make certain that the Tail Rotor Servo is in the
2x8mm Flat Head Screw neutral or hover position before securing the
© 1pc Servo Horn to the Servo.
Steel Joint Ball
@f ... 1pc
2mm Hex Nut
= Servo Reversing Directions Servo Reversing Directions
Umk JR Reverse JR Reverse
Futaba Reverse Futaba Normal
i I:;I Tail Control Lever Position at Center Stick ﬁng]Sm Flat __
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Servo Horn Hole Selection

E L .-'ﬁ Use This Holeml
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JR e Futaba - .

An Important Note: Check to insure the Tail Control Rod can slide through the
Tail Control Rod Guides smoothly before connecting it to the Servo. If resistance is felt,
rotate the Tail Control Rod Guides slightly until the Control Rod slides smoothly.



@ THROTTLE LINKAGE INSTALLATION (ALL), CONTINUED

Use Threadlock "C\\\

@ Qurmm
Servo Horn Steel Joint Ball
1 o

-\'.\_ ]

Steel Joint Ball M
© f 2mm Hex Nut _“m |
2mm Hex Nut

ﬁ— 2x8mm Flat Head Screw

"

I——

. |

kY .
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= oo
Use Blue Threadlock
Servo Reversing Directions
JR Reverse
Futaba Reverse

Note:  Make sure that the Throttle Trim
is in the low position before
attaching the Servo Horn.

- Tat & -

ol

[" Low _
1 Throttle

High |
Throttle

SERVO HORN SELECTION/LINKAGE ADJUSTMENTS

JR System/Webra .35 Engine or MDS .38 Heli Engine

JR System/0.S. .328X-H Engine

- I,r"--“" 2.3x75mm A b
1= - |z
£ { | ' £
~ - -, S
= e b e —3 ”"""‘mr":"‘_'::__;' - *.{‘l -} e fj:p:m:mm _
'-—i ....... —" T — I; _____ HE—Lh '
v ' 58mm Y _1 60mm
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Futaba System/Webra .35 Engine or MDS 38 Heli Engine

Be sure to remove

i< L~ Use This Hole
the excess servo :

Futaba System/0.S. .32SX-H Engine
/=% Use This Hole

R S . - .
hornarmsas v rw-isiin o j:lmnnmm::jl (Fe-siifizess) kMJ
shown. Securethe 373 T
Servo Horn using the 171 _ ofmm o =y _ S

-~ l\._.-l

Servo Horn Screw.

1/2 Stick (Throttle) Position
(Throttle Barrel 1/2 open)

Low Stick (Throttle) Position
(Throttle Barrel Fully Closed)

High Stick (Throttle) Position
(Throttle Barrel Fully Open)

D ® O

*To avoid differential throttle travel, make certain both the throttle arm and the servo horn are positioned as shown in the above diagrams.

To achieve the correct position of the throttle/servo arm, it may be
necessary to re-position the throttle arm on the carburetor. [t may also be
necessary to adjust the length of the throttle linkage slightly to achieve full
open and closed positions of the carburetor.

It is also possible to increase/reduce the travel of the throttle servo through

the Travel Adjust Function found in most computer radio systems. If this
function is used, make sure the values for the high and low positions remain
equal (same value for high/low). If these values are not equal, this will create a
differential, or uneven movement of the throttle, making rotor rpm adjustment
and fine tuning more difficult.



Q BODY ASSEMBLY/CANOPY ATTACHMENT
-

P A oo "> Rubber Grommets (4 pcs)
A _':":"‘::.___
Body — . ___.-"" ‘C
Note: It will be necessary to trim <0 g
away the unwanted plastic I(_ o +— *Canopy (trim prior to attachment)
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Drill four 15/64" holes and 11:' _— Pt ) £
(- 5 pes insert rubber grommets e s WooTmd
2.3x8mm Self Tapping Screw as shown. ,»*,'f"f i = ::M B "-H?.-':
- - ) ~
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O * After trimming, attach the canopy to the body
temporarily with tape. Next, drill five 1/16" holes

through both the canopy and the body and
secure using the 2.3x8mm screws provided.

X oo e

Slide the completed body over the mechanics and secure
through the four canopy mount standoffs as shown.

Note: Check to insure that the body
does not come contact with
any portion of the Main Frame,

Muffler, Servo/Servo Horns,
gtc. Trim for clearance if J,r‘" /
necessary. Fd
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@ MAIN ROTOR BLADE BALANCING

Main Rotor Blades

Step 2

!

AW

j— Drinking Glass (2 pcs)
Final Static Balancing

To static balance the main rotor blades, either attach each blade to a
“seesaw” type blade balancer (RV01001) or bolt each of the two
blades together through the blade mounting holes shown and
suspend this unit between two drinking glasses. Add blade tracking
tape (from decal sheet) to the tip of the light or high blade until they
gach become level to the table surface.

Spanwise C.G. Balancing

Place each rotor blade on a sharp edge of a table as
shown and adjust so each rotor blade “teeters” on the
edge of the table. If the blades are correctly balanced, they
should be at an equal distance to the edge of the table. If
they are not, apply tape to the center of the light or short
blade until equal distance can be achieved.

@ MAIN ROTOR BLADE ATTACHMENT

@ D 5 pes
4x30mm Socket Head Bolt

=~ 3

.........

4mm Lock Nut

Firmly secure the main rotor blades to the rotor head as
shown above. Be certain to note the proper direction of
the rotor blades when assembling (clockwise rotation).
Main blades should be tightened so they can pivot when
moderate pressure is applied. Do not allow the main
blades to swing freely within the main blade holders.



Now that the radio system is completely installed into the helicopter, it is
necessary to check and adjust the following:

1.

Servo Direction (Servo Reversing)
Check to insure that all servos have been set to the correct direction
as shown in Steps 7-1 1o 7-5.

Dual Rates
Itis suggested that for initial flights the Dual Rate Function values be
set as follows:

0 Position (low rate): 60%

1 Position (high rate): 100%

Exponential Settings

Itis suggested that the exponential rate settings remain in the 0 value
position until the initial test flights. After initial flights, adjust the
exponential values to achieve the desired control feel.

Sub-Trim Settings

Itis suggested that the correct neutral settings be achieved without
the use of the sub-trim feature. If sub-trim is used for final flight
adjustments, it is suggested that the sub-trim values not exceed 10.
If the sub-trim values are greater, readjust the control linkages and
reset the sub-trims to 0.

Pitch/Throttle Curve Adjustment

It is very important that the throttle and pitch curves are adjusted
properly to achieve the best performance from your helicopter.
When properly adjusted, the main rotor head rpm should remain
consistent throughout all maneuvers and throttle stick positions. A
constant rpm will also help to improve the effectiveness and
accuracy of the tail rotor and gyro systems.

Pitch Curve Adjustment

It will now be necessary to adjust the main rotor blade pitch to match
the settings shown in the chart below. A Main Rotor Blade Pitch
Gauge (sold separately) will be necessary for this procedure. Prior to
setting the main rotor blade pitch, it will be necessary to first set the
required blade pitch at 1/2 (center) stick. Turn the system on and set
the collective pitch stick to the center position as in previous steps. If
all linkages are properly adjusted, the swashplate/rotor head system
should appear as shown in the diagram below. Please note that at the
center pitch position, the seesaw mixing arms located on the rotor
head are parallel (level) to the seesaw shaft/flybar assembly.

-a‘!'?_' ______LE b Seesaw mixing arm
.D | to main blade holder
%—; @_ ; control rod.

Adjust as needed to level seesaw
mixing arms.

Seesaw mixing arms
must be parallel to
seesaw shaft

II_‘-—' ;

View from front of model

FINAL SERVO ADJUSTMENT AND RADIO SET-UP

Pitch Range Settings
Flight | Application Low Pitch | Hovering Pitch | High Pitch
Mode (Low Stick) | (Half Stick) |(High Stick)
N | Hovering 2° 5° 10°
|| Stunt & Aerobatic Flight -5° 5° 8.5°
2 | 3D Flight (Ergo 46) -10° 0° 10°
H | AutoRotation -5° 5° 13°
Pitch Curve Settings
Hovering (Linear Curve) Stunt & Aerobatic Flight
Pitch Range Pitch Range
Flight Mode ]g Flight Mode 13°
N ° 1
/ 8.5°
5° 5°
o
_50 _50 _50
Low Half High Low Half High
Stick Position Stick Position
3D Flight (Ergo 46) Autorotation
Pitch Range Pitch Range
Flight Mode +10° Flight Mode +13°
2 (optional) H
0° 5°
-10° -10° -5°
Low Half High Low Half High
Stick Position Stick Position

If your seesaw mixing arms are not level as shown, adjust the 2 seesaw

arm to swashplate control rods as needed.
Ergo 30 CCPM

Once the position of the seesaw mixing arms have been established,
attach a main rotor pitch gauge (sold separately) to one rotor blade
and check the current pitch setting. The current pitch should be
approximately +5. If the pitch is slightly less or more, this can be

adjusted later through the radio’s Pitch
pitch gauge to the second main rotor b
this time.

Ergo 46 3D CCPM

Curve Function. Attach the
lade and match the pitch at

Once the position of the seesaw mixing arms has been established,
attach a main rotor pitch gauge (sold separately) to one rotor blade
and check the current pitch setting. Adjust the pitch to the desired
setting (+5 for beginner/intermediate, 0 for 3D pilots) by adjusting the
seesaw mixing arm to the main blade holder control rods as needed.
Attach the pitch gauge to the second main rotor blade and match the

pitch at this time.
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It will now be necessary to establish the maximum pitch value
required for your application prior to adjustment. For example, if you are
a beginning pilot, then your maximum negative pitch will be -5, and your
maximum positive pitch will be +10. The maximum pitch rage that you
will require will be +10. If you are a 3D pilot flying an Ergo 46 CCPM 3D,
then your maximum negative pitch will be -10, and your maximum
positive pitch will be +10 (+13 for autorotations). The maximum pitch
range that you will require will be +10 (or +13 for autos)

The maximum pitch range mentioned above must be established
through the use of the pitch travel valug in the CCPM function. As
mentioned previously, do not try to establish the maximum pitch curve
values through adjustment of the Travel Adjustment Function, as this will
alter the pitch-to-aileron, and pitch-to-elevator travel values established in
Steps 7-5 and 7-6.

Please refer to the CCPM activation section, page 37-39, for
information on how to access the CCPM function.

Once the CCPM function has been activated, set the maximum
positive pitch settings as mentioned above. Since the CCPM function
does not allow for independent travel settings for positive and negative
pitch, it will be necessary to establish the maximum positive pitch, since
this is generally the largest degree of pitch in the pitch range. Once the
maximum positive pitch range is set, the maximum negative Pitch range
can be reduced as needed through the Pitch Curve Function.

Set the main rotor pitch gauge to the desired maximum pitch setting,
then increase or decrease the CGPM pitch travel (labeled Pitch or Ch6) as
needed until this pitch setting is achieved.

XP652
<
MIN E P 5
@
Increase or decrease
the value as needed
PCM 10 Series
LSLASH
TYFE]

ZEERUOSCL2E™

EXF  RAILE ELEU
Increase or decrease

BB BB BB the value as needed
XP8103
[SWESH MIXI
IEeruns .
RILE - (ea Increase or decrease
tzee  ELEW el the value as needed
+PIT.  -S@%

Once this procedure has been completed, the positive and negative
pitch settings for each flight mode can be adjusted through the radio’s
Pitch Curve Function. Please refer to your radio’s instruction manual for
more information.

B. Throttle Curve Settings
Below are several examples of possible throttle curves during various
flight conditions. Since throttle curves can vary greatly due to engine
and muffler combinations, it will be necessary to fine tune and adjust
these values during test flights to achieve a constant main rotor rpm.

Hovering (Linear Curve)

Power Output
Flight Mode 100%
N
50%
0% Idle
Low Half High
Stick Position

Stunt & Aerobatic Flight

Power Qutput
Flight Mode 100%
1
50%
40%
0% Idle
Low Half High
Stick Position
3D Flight (Optional)
Power OQutput
100% Flight 100%
Mode 2
50%
0% Idle
Low Half High
Stick Position



It will also be necessary to set the correct idle speed of the
engine when the Throttle Hold Function is activated.

This idle value is located within the Throttle Hold Function. This

will allow the engine to remain at idle when practicing autorotations.

6. Revolution Mixing
It will be necessary to adjust the revolution mixing to properly
compensate for the torque of the engine during all flight
conditions (except autorotation). Since there are many variables
that can alter the value of the revolution mixing (engine, blade
pitch, fuel, etc.), it will be necessary to fine tune this function
during test flights. The following values are shown only as a
starting point toward achieving proper compensation:

PCM 10 Series radio with NEJ450,
NEJ900 & NEJ3000 Gyros

[ATS RELO-MI:
NORM EHT

[NORM .
UF DM P HOU  ZERD
16 18% Bx 56 @

BB BB BB

Make certain that the compensation
direction is set to “Right.”

PCM 10 Series radio with Set to Rudd
NEJ120 & NEJ130 Gyros D/R Switch
[ATS REUO-MIHN]
DIR-RIGHT —
UF [H F HOL  ZERO
IS 35k e S a

Oof Bof Bol  ooE S

XP8103 with NEJ450, NEJ90O &

NEJ3000 Gyros XP8103 with NEJ120 & NEJ130 Gyros
[ATS. MIXI [ATS. MIXI
ELID L M O M e
‘BN Ria e R3S
STHT ACTMis st B aeemix
[ RIS (RIS
D B 5 Gy B G
Make sure that the direction is set to R (right)
XP652 with NEJ450, XP652 with NEJ120 &
NEJ900 & NEJ3000 Gyros NEJ130 Gyros
4 \ 4 N
MIN va MIY Fvv
+0 +35
\. \.
l Channel lChannel
4 N 4 N
MIN f'\-"vd MIY Nvd
+0 +35
\. \.

1. Gyro Gain Adjustment
It will be necessary to adjust the “gain” or compensation of the
gyro to create the correct amount of “holding power” necessary
for a solid neutral tail rotor. The intent of the gyro is to
compensate for abrupt movements, or wind direction changes,
working in conjunction with the Revolution Mixing Function.

For hovering, it is recommended that you start with the gyro gain
at approximately 80°, and continue to increase slightly until the tail of
the helicopter “hunts,” then reduce the value slightly.

PCM 10 Series radio with NEJ450,
NEJ900 & NEJ3000 Gyros

[EYROS SEMS ALT]

@)t
» ogE% 6En SEN

Bel Bl BB

SEL

\
Press SEL to select AUX3 or AUTO GAIN Function

. (JR NEJ120 only)
XP8103 ‘:I"E‘j‘;(‘lg#gn NEJ900 & Set gain controller values as shown.
— \ JR GYRO
LEVRD SRH=] GAIN CONTROLLER
RULT: @ ; 1
0=80%
[EEY R
ter —1 1-60%
?: E.E @ o
MIN ~ MAX | MIN  MAX
XP652 with NEJ450, XP652 with NEJ450,
NEJ900 & NEJ3000 Gyros NEJ900 & NEJ3000 Gyros
") Change
GER [sien GER
TRN. RIJ. s | TRY. HIJ.
+80 -b60x

Please refer to your radio’s instructions for more information.

This same adjustment will also be necessary to achieve proper
forward flight. Generally, the gyro gain for forward flight will be
approximately 10%-20% less than that of the established hover gain
due to aerodynamic forces present in forward flight.

If you're using a dual rate gyro, adjust the gain so that you're
using “higher” gain setting for hover and the “lower” gain setting for
forward flight.

It will also be necessary to confirm the direction the gyro
compensates when the body of the helicopter is rotated.

To do this, turn the radio system on and suspend the helicopter
by the main rotor head. Next, move the rudder stick to the right and
watch the direction that the tail rotor servo arm travels. Now while
watching the tail rotor servo arm, rotate the body of the helicopter
counterclockwise. The servo arm should move in the same direction
as when the rudder stick was moved to the left. If the arm moves in
the opposite direction, reverse the gyro and re-test.

54—



Once all assemblies have been completed, please review the following

suggestions before attempting initial flights.

* Review the instruction book and confirm that all assembly steps
havebeen completed thoroughly.

* (Check to verify that the tail rotor assembly rotates in the correct
direction (see the diagram below).

* Check to insure that all servos are operating smoothly and in the
correct direction. Also verify that there is no binding in the control rods

FINAL PRE-FLIGHT CHECK

and that each servo horn is secured with a servo horn mounting screw.

* Verify that the gyro is operational and compensating in the correct
direction (detailed in Step 7, page 54).

* Make sure that both the transmitter and receiver have been fully
charged (refer to your radio system instructions for proper charging
procedures).

* Check to insure that the throttle is working properly and in the correct
direction.

Correct Main/Tail Rotor Rotation Direction

PO
H.

BLADE TRACKING ADJUSTMENT

a4 = -
. ~

Ca

—
———
— - . —L e ﬂx
= . - .

Rotate the Main Rotor counterclockwise (backward)
and note the rotation of the Tail Rotor.

Blade tracking is an adjustment to the main rotor blade pitch that
must be accomplished during the initial test flights.

Although the blade pitch angle in each blade may appear equal, it is
still possible for a set of main rotor blades to run “out of track,”
making adjustment necessary.

Main rotor blades that are out of track with one another can cause
vibration, instability, and a loss of power due to additional drag.

On the initial flight, it will be necessary to increase the blade speed
to just before lift-off rpm and view the rotor disc at eye level from a
safe distance (approximately 15 to 20 feet).

BLADE TRACKING IDENTIFICATION

Note which blade is running low (by colored tracking tape) and
increase the pitch of the low blade one turn of the ball link at a time
until each blade runs in track (on the same plang).

Please refer to the diagrams below to identify the different tracking
situations, as well as several methods to mark each rotor blade for
tracking identification.

Out of Track In Track
Incorrect ——— Correct Adjustment is NOT Necessary
— — :__—__———E'E I
_ 5 i
e I ™,
. il v et e ——C Y
Adjustment is Necessary f, R N R ety J,.'
_..-__'_h :_ __ - o ’ ——== === I‘\'\H m'\.__l'._ .-_,.-'
--1:\._ s T — = i _II‘:--
E— — .
¥ o

Caution: Be sureto maintain a safe distance from the
helicopter (15 to 20 feet) when tracking main rotor blades.

Blade Labeling for Tracking Purposes

—— -

- — T ————

Red ——

L Black —_%

A

A Use two different blade tracking tape colors (e.g., black and red) at
the tip of each main rotor blade.

B: Use the same color blade tracking tape located at different
positions on each rotor blade.

a5

L Black i e |
B

Note: Adding additional blade tracking tape to the rotor blades at this
stage will make it necessary to re-static balance the main rotor blades.




Engine

After each day of flying, fully drain the fuel tank. Then, start the
engine and let it idle until the engine and the fuel line are completely
burned off. It is also suggested that an after-run oil be used to prevent
premature engine corrosion.

Tail Rotor Belt

Periodically check the tension on the Tail Drive Belt (as shown in
Step 5, page 29) to insure that it has sufficient tension for proper
engagement. It is especially important to check this after initial test
flights.

Check All Nuts and Bolts

A helicopter is subject to high vibration during flight. It is important
to check that all screws, nuts and bolts are properly secured after each
day of flying. It is also suggested that you perform a “quick” inspection
between each initial test flight for approximately the first 6 to 10
flights.

GENERAL MAINTENANCE

Check Ball Link Wear

Check to insure that all universal links fit freely but securely to the
control balls. If there is excessive play noted, replace the universal link
in question.

Battery Maintenance

Check to insure that your batteries are properly mounted and
charged. The most frequent cause of crashes (aside from pilot error) is
battery failure or disconnection. Be certain that your batteries are fully
charged and limit your flight time to 3 or 4 flights between charging. If
more flight time is required, purchase a reliable quick field charger.

Cleaning

At the end of each flight or flying session, wipe down your
helicopter with a clean towel or rag. This is also a good time to inspect
all parts for tightness or fatigue. Remember, a clean, well-maintained
helicopter will provide you with many hours of trouble-free flight.



Modulation S-PCM < Z-PCM < PPM (FM)

Model Number
Model Name Ergo 30/46 CCPM Initial Set-Up

XP652 HELI DATA SHEET ERGO 30/46 CCPM INITIAL SET-UP

CHANNEL THR(1) | AIL(2) | ELE(3) | RUD (4) | GER (5) | PITCH (6)
" EVERSE SW (NORM> | NORM | NORM | NORM |CNORM> | CNORM>
REV | CREV | REV_|CREV_ | REV | REV
SUB-TRIM Adjust as needed
TRAVEL ADJUST
Refer to the CCPM section of this manual for proper settings
(TRV ADJ.)
FAIL-SAFE (S-PCM)
FAIL-SAFE TIME (Z-PCM) AILE (Al) | ELEV (EL)
0, 0,
DR SW Factory Pre-Set DUAL | pos o DR o /°
RATE EXP % %
GEAR SW Factory Pre-Set * R y y
EXP | pos 1 | : :
) POSITION EXP % %
THRO HOLD (ON) OF
(HLD) *  Adjust for Idle L 2 H
Refer to Revolution THRO CURVE | 0% 50%| 100%
REVO-MIX +| UP(U) Mixing Section of TLN, T2N, THN,
(RV) - | pown (D) manual for proper TLS, T28 S 40% 60%
HOLD RUDD OFFSET |- — PITCH CURVE |\ | 2¢ piteh | 5° Pitch|10° Pitch
(OFFSET HLD) + PLN, P2N, PHN,
| PLS, P2S, PHS, | § |-5° Pitch| 5° Pitch|8.5° Pitch
STUNT TRIM ON o OFF _ _ —
+ + + —
CCPM MIXING | ONeOFF
Adjust Stunt Trim values as needed (i\)"- () 0 %E (36 0 I:_"ch (6) 0
CO0% | 60% 2 B0%
CHANNEL
MASTER  SLAVE MIX SWITCH OFFSET +GAIN -GAIN
PROG. MIX A — ONeFleFOeH

TRIM OFFSET




XP652 HELI DATA SHEET ERGO 46 3D CCPM 3D SET-UP

Modulation S-PCM < Z-PCM < PPM (FM)

Model Number

Model Name Ergo 46 3D CCPM 3D Set-up

CHANNEL THR(1) | AIL(2) | ELE(3) | RUD (4) | GER (5) | PITCH (6)
* NORM> | NORM | NORM | NORM |CNORMD | CNORM>
REVERSE SW CHORMY e | e | .. Q L
REV | CREV | REV_|CREV | REV | REV
SUB-TRIM Adjust as needed
TRAVEL ADJUST Refer to the CCPM section of this manual for proper settings
(TRV ADJ.)
FAIL-SAFE (S-PCM)
FAIL-SAFE TIME (Z-PCM) AILE (Al) | ELEV (EL)
0, o
DR SW Factory Pre-Set DUAL | pos 0 DR 90% 0%
RATE EXP | Adjust as needed
GEAR SW Factory Pre-Set ° OR 100% 100%
EXP | pos 1 | : :
S POSITION EXP | Adjust as needed
THRO HOLD |(ON,) OF
(HLD) *  Adjust for Idle L 2 H
Refer to Revolution THRO CURVE | v 0% 50%| 100%
REVO-MIX +| UP(U) mixing section of TLN, T2N, THN,
(RV) - | DowN (D) manual for proper TLS, T2S S 100% 60%
settings —
PITCH CURVE o b Eo D o o
HOLD(olngDTDH(LJE)FSET . PLN. PN, PHN, | N | -2° Pitch | (5° Pitcly) 10° Pitch
PLS, P2S, PHS, | § [-10° Pitch @‘5 Pi@ 10° Pitch
STUNT TRIM | ONeOFF —
AIL (2) ELE (3) RUD (4) PLH, P2H, PHH | H | -5° Pilch | (5° Pitoh 13° Pitch
+ + + -
CCPM MIXING | (ON* OFF
- . —— — AlL (2) ELE (3 Pitch (6)
Adjust Stunt Trim values as needed. ® 600/ @ é(]o/ + /
- 0 - 0 = 0
CHANNEL
MASTER  SLAVE MIX SWITCH OFFSET | +GAIN -GAIN
PROG. MIX A — ONeFleFOeH
TRIM OFFSET




XP8103 HELI DATA SHEET ERGO 30/46 CCPM INITIAL SET-UP

MODEL NO.

MODEL NAME

MODULATION SPCM - ZPCM - PPM

AlLE ELEV RUDD
AUTO ST INH o ACT
D/R 90% 90%|  90% D/R ST2 INH o ACT
0 : (POS. 1)
DUALRATE exp | Adjust as needed ST2 INH  ACT
L]
EXP : D/R 100% 100% 100%
, AUX2 HOLD SWe PIT.TRIMsINH
Exp | Adjust as needed ":PUT
B GEAR ACT * INH
THRO AILE ELEV RUDD GEAR PIT AUX2 AUX3
(NORM. | NORM | NORM | NORM | (NORM | NORM, | (NORM, | (NORM
REVERSE SW o . e . . . . .
REV REV | (REV D | (REVD REV REV REV REV
SUB TRIM Adjust as needed

TRAVEL ADJUST  |Refer to the CCPM section of this manual for proper settings

FAIL SAFE (SPCM)

EXP L 1 2 3 H 0 % | Referto gyro
gain section
N |OFFeON 0% 30% 50% 70%  [100% INH |1 % for settings
THROTTLE GYRO RUDB DR 0
CURVE |1 |OFFsON 40% 50% 60% 80% 100% SENS 2 R NORM |0
; A0
2 |ofFeoN | Optional IR o |
N |OFFeON | -2° pitch % | 5° pitch % 10° pitch HOLD |0
gERC\'/"E 1 |OFFsON | -5° pitch % | 0° pitch % 9° pitch INVT |1
2 |OFFeON % % % % %
H |OFFsON | -5° pitch % | 5° pitch % 13° pitch
POS up %
THRO HOLD | INH «(ACT) NORMAL Refer to Revolution
Set for idle DOWN % | Mixing Section of
REVO ;
MIX up o, | this manua}for
OFFSET STUNT proper settings
THRO HOLD | INH *ACD — diostas DOWN %
needed ACC MIX o
CHANNEL SW EXP L 1 2 3 H
MIXT - OFF-ON
PROGRAM | MIX2 - OFF-ON
MIX +POS POS OFFSET
MIX3 - % %
Swash 1 Servo Norm 2 Servo 180° gﬁgrg 7]20\c 4 Servo 90°
Type Aile Elev Pit
Exp .
ActofNH | F60% | 60% | S 50%

59—




XP8103 HELI DATA SHEET ERGO CCPM 3D SET-UP

MODEL NO.

MODEL NAME

MODULATION SPCM - ZPCM - PPM

—
AlLE ELEV | RUDD ‘
AUTO ST1 INH «(ACT/
DR | 90% 90%|  90% D/R ST2 INH *(ACT,
0 - (POS. 1)
DUALRATE Exp | Adjust as needed ST2 INH o ACT
L]
EXP : D/R 100% 100%|  100%
; AUX2 | HOID SWe PITTRIMeINH
Exp | Adjust as needed ”\;ZLL”
GEAR ACT  INH
THRO AILE ELEV RUDD GEAR PIT AUX2 AUX3
NORM) | NORM | NORM | NORM | (NORM | (NORM/ | (NORM | (NORW
REVERSE SW . . . . . . . .
REV CREVD | CREVD | CREVD REV REV REV REV
SUB TRIM Adjust as needed
TRAVEL ADJUST Refer to the CCPM section of this manual for proper settings
FAIL SAFE (SPCM]
EXP L 1 2 3 H 0 %
N |OFFeON 0% 30% 50% 70%  |100% INH |1 %
THROTTLE GYRO RDDD/R
CURVE |1 |OFFsON| 100% 80% 50% 80%  |100% SENS . NORM |0
. AUTO
2 |offeoN | Optional I o [
N |OFFeON | -2° pitch % | 5° pitch % 10° pitch HOLD |0
PITCH - o . 0 o
CURVE  |1__|OFF+ON [70° pitch % | 0° pitch % 9° pitch INVT |1
2 OFF'ON Optiona|
H |OFFeON | -5° pitch | % | 5° pitch | % | 13° pitch
| ros up %
THRO HOLD | INH (ACT! NORMAL
Set for idle DOWN %
REVO
MIX up %
| OFFsET STUNT
THRO HOLD INH "6(}}‘ Adjust as DOWN %
needed ACC MIX o
CHANNEL SW EXP L 1 2 3 H
MIX1 - OFF-ON
PROGRAM | MIX2 - OFF-ON
MIX +POS POS OFFSET
MIX3 | - % %
Swash 1 Servo Norm 2 Servo ]80"6,3?\9 120> 4 Servo 90°
Type Aile Elev Pit
Exp .
Acteli | Foo% | Psow | 50%

Refer to gyro
gain section
for settings

Refer to Revolution
Mixing Section of
this manual for
proper settings



PCM10SXIl DATA SHEET MODEL NO. (84)
ERGO 30/46 CCPM INITIAL SET-UP MODEL NAME (81) ERGO .32/.46

MODULATION (85) SPCM-ZPCM-PPM

** THRO AILE ELEV RUDD GEAR PITCH AUX2 AUX3 AUX4 AUX5
R R R R R R R
REVERSESW (11)|  (p CEID <ﬁ) <ﬁ) ® ® ® ® ® )
TRAVE(H Q)DJUST Refer to the CCPM section of this manual for proper settings
SUB-TRIM (15) Adjust as needed
TRIM RATE (83) 100% 100% 100% 50%
HOLD HOLD>
INH- GERR
AILE ELEV RUDD THESE[T)LE sw "
DR 90% 90% 70% 16) POS Just for Idle
. AUTO CUT ANB- ACT
0 EXP Adjust as needed
POS |
TYPE
FLIGHT GEAR
DR DR 100% | 100% 100% EXTRA 8-
EXP 1 EXP Adjust as needed EUNCTION GEAR @ GEAR
(13) TYPE SELECT SW HOLD
DR . (16) INVERTED INVT
) B Optional SW @ HOLD
TYPE piT. | LOW | QNH)-ACT
ST | INH-GED| 0-@-2 | 0-@-2 | 0-@)- 2 LEVER | W | QuB.AcT
AUTO ST2 | INH-ACT| 0-1-2|0-1-20-1-2 o R %
D/R ST-3 INH-ACT| 0+1:2|0-1-2] 0-1-2 MIX L %
(23) ST4 |INH-ACT| 0-1-2]0-1-2|0-1-2 1) MIX SW INH-ACT
HOLD | INH -@&CD| 0-@D-2 | 0-(M-2 | 0-()-2
. i Refer to the Gyro Gain Mixi
ST-1 INH @ AdIUSt ,as ne_cessary GYRO 0 S:c?iror?of ?hisynrwganilanl folrxmg
STUNT ST-2 INH @ during flight. INH 1 proper settings
TRIM SENS AUX 3 2
(25) ST8 | INH - ACT (44) AUTO "R s1 1525354 HD[INV
ST-4 | INH - ACT 01 1
CHANNEL TRIM sw OFFSET +GAIN GAIN
MASTER SLAVE
1 | e OFF | NR-51-52:53:54
ACT - ON | HD-AX2:GER
o | INH OFF | NR-§1-52:53:54
ACT - ON | HD-AX2:GER
3 | INH OFF | NR-§1-52:53:54
ACT - OoN HD-AX2+GER
4 | N OFF | NR-51-52:53:54
ACT - OoN HD-AX2+GER
PROGRAM EXP L 1 2 3 4 5 6 H
MIX 5 INH OFF | NReS1:52:5354 OFF IN 0 100
(51)- (58) ACT - ON | HD-AX2:GER on | out
6 INH OFF | NReS1+52:53-54 OFF IN 0 100
ACT - ON | HD-AX2:GER onN | ouT
7 INH OFF | NReS1:52:53-54 OFF IN 0 100
ACT - ON | HD-AX2-GER on | ouT
8 INH OFF | NRe51:52:53-54 OFF IN 0 100
ACT - ON | HD-AX2:GER oN | ouT




PCM10SXII DATA SHEET
ERGO 30/46 INITIAL SET-UP CONTINUED

EXP L 1 2 3 4 5 6 H
IN 0 100
OFF
N ouT 0 50% Power 100%
THRO HOV.SEL | —— Hov Hov CHOV> HOV Hov Hov —
. | OFF IN 0 50 100
CURVE ouT 40% 60% 100%
(18) , | OFF IN 0 100
TH,TRIM=SLOW ON ouT 100%
HOVT=CENTER | 3 %.i‘ F O'D'T 0 100
, | OFF IN 0 100
ON ouT
IN 0 100
OFF . . oo
N o ouT -2° Pitch 5° Pitch 10° Pitch
HOV.SEL | —— Hov HOv Hov Hov HOv HoV —
| | OFF IN 0 100
PITCH OUT | -5°Pitch 5° Pitch 9° Pitch
CURVE o | OFF IN 0 100
(68) (o) ouT
OFF IN 0 100
PTRIM=CENTER | 3 oN ouT
HOV.P=CENTER 4 OFF IN 0 100
ON ouT
OFF IN 0 100
HOLD OUT | -5°Pitch 5° Pitch 13° Pitch
N |@IGHD- LEFT|UP %|DN % HOV.POS.
AL 123456 [H
ROTOR ] NOR IN 0 . 100
CURVE ORG | OUT Refer to the Revolution
(47) NOR | IN o |Mixing Section of this 100
2 ORG | ouT manual for proper settings
5 [NOR [N [0 100
ORG | OUT
4 |NOR [N o 100
ORG | OUT
STUNT MIX RATE 111« 12 « 14 + 110
TRIM OFFSET HV.T HV.P LO.P HLP AILE ELEV RUDD
(82)
Rudder . Throttle R % EAXFLE- , M,\E/In(zggv HOLD - 1.0s - 0.5s « 0.25s
4-1 .
MIX (41) L Vo (77) S | MEMORY
MODE SELECTION| NR-S1-S2.S3.S4.AX2
| PILOTLINK(78) | INH-MST-SLV
Aileron - Throttle R % -
2.1 1 % SWASHPLATE |1 SERVO ~-3SERVO - 120°CCPM._-
MIX (41) MIXING D %
MODE SELECTION| NR-S1-52-S3-84-AX2 TYPE ELE - AL 7y %
(65) 1SERVO ] "
U AlL — ELE [ ¢ o,
D SWITCH | NR+S1+52+S3+S4HD
3 SERVO . . .
MODE SELECTION ~ NR-S1:52-53-54 - AX2 120°cCcPM  |AIL +60% |[ELE  +60% PIT ~ -50%




PCM10SXII HELI DATA SHEET MODEL NO. (34)

ERGO ERGO 46 3D CCPM 3D SET-UP MODEL NAME (81)
MODULATION (85)
** THRO AILE ELEV RUDD GEAR PITCH AUX2 AUX3 AUX4 AUX5
R R R R R R R
REVERSE SW (11) ™ CED Qa) CED ® @™ ®™ @™ ™ ®
TRAVE(IE ZA)DJUST Refer to the CCPM section of this manual for proper settings
SUB-TRIM (15) Adjust as needed
TRIM RATE (83) % % % %
HOLD iy HOLD
AILE ELEV RUDD THROTTLE sw _GEAR
o 0" o0l 0 HOLD POS Adjust for Idle
el : . (16) AUTO CUT QB - ACT
0 EXP  |Adjust as needed POS |
TYPE
FLIGHT GEAR
DR D/R 100% 100% 100% EXTRA e
EXP 1 EXP Adjust as needed FUNGTION GEAR @ GEAR
(13) TYPE SELECT SW HOLD
DR . (16) INVERTED INVT
) o Optional Sw @ HOLD
TYPE PT. | LOW |  QNB)-ACT
ST | INH-@&D| 0-@-2 | 0-@-2 | 0-@-2 LEVER | Wi | quB-AcT
AUTO ST2 | INH-ACT| 0+1-2|0-1-2|0-1-2 T R %
D/R ST-3 INH-ACT| 0+1+2|0+1-2]0-1-2 MIX L %
(23) ST4 | INH-ACT| 0-1-2|0-1-2|0-1-2 1) MIX SW INH-ACT
HOLD | INH -@&CD| 0-@D-2 | 0-MD-2 | 0-1)-2
. i Refer to the Gyro Gain Secti
ST1_| INH <D Adjust as necessary - 0 |t oie o on
STUNT ST-2 INH <&CD during flight. INH 1 settings
TRIM SENS AUX 3 2
(25) ST8 | INH - ACT (44) AUTO "NRT's1 52 s3] 54 HD[INV
ST-4 INH - ACT 011 1
CHANNEL TRIM sw OFFSET +GAIN —GAIN
MASTER SLAVE
1 | NH OFF | NR-51-52:53:54
ACT - ON | HD-AX2-GER
o | N OFF | NR-51-52:53:54
ACT - ON | HD-AX2-GER
3 | N OFF | NR-51-52:53:54
ACT - ON | HD-AX2-GER
4 | N OFF | NR-51-52:53:54
ACT - ON HD-AX2:GER
PROGRAM EXP L 1 2 3 4 5 6 H
MIX 5 INH OFF | NReS1:52:53G4 OFF IN 0 100
(51) - (58) ACT - ON | HD-AX2:GER on | out
6 INH OFF | NRe§1:52:53-G4 OFF IN 0 100
ACT - ON | HD-AX2-GER on | out
7 INH OFF | NRe§1:52:53-G4 OFF IN 0 100
ACT - ON | HD-AX2-GER on | out
8 INH OFF | NRe§1:52:53+54 OFF IN 0 100
ACT - ON | HD-AX2:GER on | ouT




PCM10SXII HELI DATA SHEET
ERGO 46 3D CCPM 3D SET-UP CONTINUED

EXP L 1 2 3 4 5 6 H
IN 0 100
OFF
N ouT 0 50% 100%
THRO HOVSEL | —— HoV HOV HoV HoV HOV HoV —
, | OFF IN 0 100
CURVE on | out 100% 60% 100%
(18) o | OFF IN 0 100
TH,TRIM=SLOW ON ouTt
HOV.T=CENTER | 3 %.FNF O'S'T 0 100
4 | OFF IN 0 100
ON ouT
IN 0 100
OFF . . :
N o ouT -2° Pitch 5° Pitch 10° Pitch
HOVSEL | — Hov HOV Hov Hov HOV HoV —
, | OFF IN 0 100
PITCH OUT | -10° Pitch 0° Pitch 10° Pitch
CURVE OFF IN 0 100
2
) ouT
OFF IN 0 100
PTRIM=CENTER | 3 oN ouT
HOUP-CENTER | " of IN 0 100
ON ouT
woLo OFF IN 0 100
ouT -5° Pitch 5° Pitch 13° Pitch
N |®IGHD- LEFT|UP %|DN %] HOV. POS.
AL 1123456 [H
ROTOR ] NOR IN 0 100
CURVE ORG | ouT Refer to the Revolution
(47) NOR IN o |Mixing Section of this 100
2 ORG ouT manual for proper settings
, |NOR [N [0 100
ORG | oUT
, [NOR [N [0 100
ORG | ouT
STUNT MIX RATE 11« 12 « 14 « 110
TRIM OFFSET HV.T HV.P LO.P HILP AILE ELEV RUDD
(82)
Rudder . Throttle R % E/Z'FLE' z M'\E/',\(ZBEY HOLD - 1.0s - 0.5s - 0255
4.1 .
MIX (41) L 0 (77) s | MEMORY
MODE SELECTION| NR-S1-S2-S3-S4.AX2
| PILOTLINK(78) | INH-MST-SLV
Aileron - Throttle R % e
2.1 1 " SWASHPLATE |1 SERVO +“3SERVO - 120°CCPM -
MIX (41) MIXING D %
MODE SELECTION| NR-S1-52-53-S4-AX2 TYPE ELE ~ AlL ™ %
(65) 1SERVO ] o
U AL - ELE ¢ %
D SWITCH | NR-S1+52.53-S4.HD
3 SERVO
MODE SELECTION  NR-S1-S2-53-S4 -AX2 120°CcPM AL +60% [ELE  +60% PIT  -50%




10X HELI DATA SHEET MODEL NO. (64)
ERGO 30/46 CCPM INITIAL SET-UP

MODEL NAME (81)
MODULATION (85) SPCM-ZPCM-PPM

THRO AILE ELEV RUDD GEAR PITCH AUX2 AUX3 AUX4 AUX5
R (R) (R R R R R R R R
REVERSESW | N N N w | ) ~ o
TRAVE('i é\)DJUST Refer to the CCPM section of this manual for proper settings
SUB-TRIM (15) |Adjust as needed
TRIM RATE (83) %
AILE ELEV RUDD HOLD HOLD>
INH<TOL
D/R 90% 90% 90% THROTTLE Sw GEAR
; HOLD i
0 EXP  |Adjust as needed (16) POS Adjust for Idle
TYPE AUTO CUT ANH:ACT
POS
0, 0, 0, —
EXP 1 EXP  |Adjustas needed
(13) TYPE FLIGHT (N, GEAR
DR EXTRA S AILE
Optional -
2 EXP FUNCTION G . SEAR
TYPE SELECT
— - : 17 AUX2 Y
ST-1 INHACT) | 0-132 0-1r2 0-(1»2 (an SW JINH-ACT
AUTO ST2 | INHACT | 0-1-2 | 0-1-2 | 0-1-2 o | Low | INBACT
DR ST3 | INHACT | 0-1-2 | 0-1-2 | 0-1-2 LEVER | g INBACT
23 ~ . 1. 1. 1. .
(23) ST-4 INHACT 0-1:2 0-1-2 0-1-2 ADT STUNT INHACD
HOLD INHACT | 0-1-2 | 041-2 0-1)-2
0 Refer to the Gyro
(Gain Section of this
GYRO INH 1 manual for proper
SENS AUX 3 2 |settings
(44) AUTO "NRT'S1s2[S3 ]S4 [ HD
01 1
CHANNEL TRIM sw OFFSET +GAIN —GAIN
MASTER SLAVE
1| OFF | NR-S1-52:83-54
ACT - ON | HD-AX2:GER
o | OFF | NR-S1-52:83-54
ACT - ON | HD-AX2:GER
5 | OFF | NR-S1-52:53-54
ACT - ON HD-AX2-GER
4 | OFF | NR-S1-52:83-54
ACT - ON HD-AX2-GER
PROGRAM EXP L 1 2 3 4 5 6 H
MIX 5 | OFF | NRests2s3s4 | OFF | N | O 100
(51) - (58) ACT - ON | HD-AX2:GER on | out
6 INH OFF | NRe§1+52:53-54 OFF IN 0 100
ACT - ON | HD-AX2:GER on | out
7 INH OFF | NRe§1:52:53-G4 OFF IN 0 100
ACT - ON | HD-AX2-GER on | out
8 INH OFF | NRe§1:52:53-G4 OFF IN 0 100
ACT - ON | HD-AX2-GER oN | ouT




10X HELI DATA SHEET
ERGO 30/46 CCPM INITIAL SET-UP CONTINUED
EXP L 1 2 3 4 5 6 H
oFF IN 0 100
N o ouT 0 50% 100
THRO | HOV.SEL — HOV HOV HOV HOV HOV HOV —
. | OFF IN 0 100
CURVE O | ouT 40% 60% 100
(18) , | OFF IN 0 100
TH,TRIM=SLOW ON out
HOVT=CENTER | 3 | OFF IN 0 100
ON ouT
, | OF IN 0 100
ON ouT
IN 0 100
OFF : , :
N | e ouT -2°Pitch 5°Pitch 10°Pitch
o
HOV.SEL — HOV HOV HOV HOV HOV HOV —
. | OFF IN 0 100
PITCH ON|  out -5°Pitch 5°Pitch 9°Pitch
CURVE ’ OfF IN 0 100
) ON ouT
5 | OF IN 0 100
PTRIM=CENTER oN ouT
HOV.P=CENTER 4 OFF IN 0 100
ON ouT
OFF IN 0 100
HOLD O ouT -5°Pitch 5°Pitch 13°Pitch
y |NOR | IN L |[1]2|3]|4 5|6 |H
R
TAL ORG | ouT
ROTOR 1 NOR IN 0 100
CURVE ORG | OUT T
(47 NOR N 0 Refer to Revolution Mixing 100
2 Section of this manual for
ORG | OUT proper settings
3 NOR | IN 0 100
ORG | OUT
. NOR | IN 0 100
ORG | OUT
MIX RATE M« 12 « 14 « 110
TRIM OFFSET HV.T HV.P LO.P HI.P
(82)
Rudder — Throttle R % FAIL- 7 MODE HOLD « 1.0s « 0.5s « 0.25s
4.1 1 7 SAFE MEMORY
MIX (41) (77) S MEMORY
MODE SELECTION| NR-S1-S2-S3-54.AX2
SWASHPLATE |1 SERVO - 3SERVO - ;207@CEM> 3SERVO - 140 CCP/IVI
Aileron _ Throttle R % MIXING %
21 TYPE ELE - AIL U %
MIX (41) L % (65) 1SERVO 1 "
MODE SELECTION| NR-S1-S2-S3-54.AX2 AlL — ELE g %
SWITCH | NR«S1+52.53+54«HD
3 SERVO
EIevato?)r_,IhrottIe u 120° cCcPM | AL +60% | ELE +60% PIT +50%
- 3 SERVO
MIX (41) D 140°cCPM |AIL % |ELE % | PIT %
MODE SELECTION| NR-S1-52-53-54-AX2




10X HELI DATA SHEET MODEL NO. (84)

ERGO 46 3D CCPM 3D SET-UP
MODEL NAME (81)
MODULATION (85) SPCM-ZPCM-PPM
THRO AILE ELEV RUDD GEAR PITCH AUX2 AUX3 AUX4 AUX5
R (R) (R R R R R R R R
REVERSESW | N N N w | ) ~ o
TRAVE(Ii é\)DJUST Refer to the CCPM section of this manual for proper settings
SUB-TRIM (15) |Adjust as needed
TRIM RATE (83) %
AILE ELEV RUDD HOLD HOLD>
INHe 2L
D/R 90% 90% 90% THROTTLE Sw GEAR
; HOLD i
0 EXP  |Adjust as needed (16) POS Adjust for Idle
TYPE AUTO CUT (NH:ACT
POS
EXP 1 EXP  |Adjustas needed
(13) TYPE FLIGHT (N, GEAR
DR % % % EXTRA SV AILE
2 EXP cy o/ o/ GEAR ANL GEAR
o b b FUNCTION Sw ANH: foip
TYPE SELECT
— - : 17 AUX2 Y
ST-1 INHACT) | 0-132 0-1r2 0-(1»2 (an SW JINH-ACT
AUTO ST2 | INHACT | 0-1-2 | 0-1-2 | 0-1-2 T | Low | INBACT
DR ST3 | INHACT | 0-1-2 | 0-1-2 | 0-1-2 LEVER [ j INBACT
23 3 . . . 1. _
(23) ST-4 INHACT 0-1:2 0-1-2 0-1-2 ADT STUNT INHACD
HOLD INHACT | 0-1-2 | 041-2 0-1)-2
0 Refer to the Gyro
section of this manual
GYRO INH 1 for proper settings
SENS Au:XS 5
(44) AUTO "NRT'S1s2[S3 ]S4 [ HD
01 1
CHANNEL TRIM sw OFFSET +GAIN —GAIN
MASTER SLAVE
1 | OFF | NR-S1-52:63+54
ACT - ON | HD-AX2:GER
o | MH OFF | NR-S1-52:63+54
ACT - ON | HD-AX2:GER
g | MH OFF | NR-S1-52:63+54
ACT - ON HD-AX2-GER
4 | MH OFF | NR-S1-52:63+54
ACT - ON HD-AX2-GER
PROGRAM EXP L 1 2 3 4 5 6 H
MIX 5 | OFF | NRests2s3s4 | OFF | N | O 100
(51) - (58) ACT - ON | HD-AX2:GER on | out
6 INH OFF | NRe§1+52:53-54 OFF IN 0 100
ACT - ON | HD-AX2:GER on | out
7 INH OFF | NRe§1:52:53-G4 OFF IN 0 100
ACT - ON | HD-AX2-GER on | out
8 INH OFF | NRe§1:52:53-G4 OFF IN 0 100
ACT - ON | HD-AX2-GER oN | ouT




10X HELI DATA SHEET
ERGO 46 3D CCPM 3D SET-UP CONTINUED
EXP L 1 2 3 4 5 6 H
oFF IN 0 100
N o ouT 0 50% 100
THRO HOV.SEL — HOV HOV HOV HOV HOV HOV —
1 OfF IN 0 100
CURVE ON>| ouT 100% 60% 100
(18) , | OFF IN 0 100
TH,TRIM=SLOW ON out
HOVT=CENTER | 3 | OFF IN 0 100
ON ouT
4 | OF IN 0 100
ON ouT
IN 0 100
OFF : , ,
N | e ouT -2°Pitch 5°Pitch 10°Pitch
oN
HOV.SEL — Hov HoV HOV Hov HoV Hov —
, | OFF IN 0 100
PITCH ©N | ouT -10°Pitch 0°Pitch 10°Pitch
CURVE 9 OfF IN 0 100
8) ON ouT
OFF IN 0 100
PTRIM=CENTER | 3 | gy ouT
HOV.P=CENTER 4 OFF IN 0 100
ON ouT
OFF IN 0 100
HOLD oV | out -5°Pitch 5°Pitch 13°Pitch
y | NOR | IN L |[1]2|3|4 5|6 |H
R T
TAIL ORG_| OU
ROTOR 1 NOR IN 0 100
CURVE ORG | OUT B
(47) NOR N 0 Refer to Revolution Mixing 100
2 Section of this manual for
ORG | OUT proper settings
3 NOR | IN 0 100
ORG | OUT
. NOR | IN 0 100
ORG | OUT
MIX RATE 1M - 12« 14 - 110
TRIM OFFSET HV.T HV.P LO.P HI.P
(82)
Rudder — Throttle R 25% FAIL- ; MODE HOLD - 1.0s « 0.5s « 0.25s
4.1 1 27 SAFE MEMORY
MIX (41) (77 S MEMORY
MODE SELECTION| NR-S1-52-53-54-AX2
SWASHPLATE |1 SERVO ~“3SERVO - [1) 20°CCPM- 3SERVO - 140 CCP/I\/I
Aileron _ Throttle R 25% MIXING %
91 TYPE ELE - AIL U %
MIX (41) L 25% (65) 1SERVO 1 "
MODE SELECTION| NR-57-S2-S3-54-AX2 AlL - ELE |7 %
SWITCH| NR-S1.52.53-54.HD
Elevator . Throttle u 25% 3 SERVO AIL +60% | ELE +60% PIT +50%
31 120° CCPM
MIX (41 D 95% 3 SERVO , , ,
(41) 140° CCPM | AL % | ELE % | PIT %
MODE SELECTION| NR-S7-52-53-54-AX2




ROTOR HEAD ASSEMBLY
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ROTOR HEAD ASSEMBLY PARTS LIST

PART # DESCRIPTION QUANTITY COMMENTS /ADDITIONAL CONTENTS
JRP960436 | Linkage Set 1
JRP980012 | Socket Head Bolts, 3x6mm 10
JRPI60062 | Head Button 1 1 - 3x6mm Socket Head Bolt
JRP980017 | Socket Head Bolts, 3x16mm 10
JRP980036 | Plate Washers, 3mm 1
JRP980049 | Nylon Washer .5 10
JRP970013 | Mixing Arm Bushing 2
JRP970006 | Double Link 4
JRP9I60069 | Flybar Control Arm 2 2 - 4mm Set Screws
JRPI60064 | Main Rotor Body 1 2 - 3x8mm Socket Head Bolts
JRP960068 | Blade Spindle Shaft 1 2 - 4mm Lock Nuts
JRP960070 | Blade Damper Rubber 4
JRP970004 | Universal Ball Links 10
JRP980044 | Control Rod, 2.3x40mm 1
JRP970002 | Steel Joint Ball w/ 2x10mm Screw 10 10 - 2x10mm Flat Head Screws
JRP980013 | Socket Head Bolts, 3x8mm 10
JRP960066 | Main Rotor Hub 1
JRP980018 | Socket Head Bolts, 3x18mm 10
JRP980039 | Nylon Lock Nuts, 3mm 10
JRPI60063 | Main Blade Holder 2 2 - 2x10mm Flat Head Screws
2 - Steel Joint Balls
JRP960071 | Blade Holder Spacer A 2
JRP970030 | Main Blade Bearing Spacer 2 2 - Inner Bearing Spacers
2 - Outer Bearing Spacers
JRP981004 | Main Blade Holder Bearings 2
JRP980028 | Self Tapping Screws, 3x6mm 10
JRP980040 | Nylon Lock Nuts, 4mm 10
JRP970029 | Seesaw Spacer Collar 2
JRP980030 | Button Head Bolts, 3xsmm 10
JRPI60067 | Seesaw Shaft 1
JRP970001 | Joint Balls/2x8mm Screws 10
JRP980044 | Control Rod 1
JRP9I80004 | Set Screws, 4x4mm 10
JRP970002 | Joint Balls/2x10mm Screws 10
JRP9I60065 | Seesaw Mixing Arm 1
JRP960060 | Flybar 1
JRP970095 | Double Link, Long 1
JRP960059 | Flybar Paddles 1
JRP980039 | Main Rotor Blade, White 550mm 1
JRPI60061 | Rotor Head Assembly 1
JRP983004P| Pre-Finished Main Blades 1




START SHAFT/CLUTCH/ENGINE ASSEMBLY
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START SHAFT/CLUTCH/ENGINE ASSEMBLY PARTS LIST

PART # DESCRIPTION QUANTITY COMMENTS /ADDITIONAL CONTENTS

JRP960005 | Starter Hex Adapter 1 1 - 4x4mm Set Screw

JRP981025 | Bearing, Sealed, 5x19x6mm 1

JRP980013 | Socket Head Bolts, 3x8mm 10

JRP980036 | Plate Washers, 3mm 10

JRP980004 | Set Screws, 4x4mm 10

JRPI60157 | Start Shaft Bearing Block 1

JRP981005 | Bearing, 191022 1

JRP960004 | Clutch Bell Assembly 1 Complete w/ Pinion Guard Lining

JRP970007 | Clutch Lining 1

JRPI60006 | Start Shaft Assembly 1

JRP980012 | Socket Head Bolts, 3x6mm 10

JRP960007 | Front Tail Belt Pulley 1 1 - 3x6mm Socket Head Bolt

JRP981006 | Bearing, 1960ZZ 1

JRP980018 | Tail Drive Pin BB Block 1

JRP970009 | Tail Drive Pinion w/ Shaft 1 1 - 3x6mm Socket Head Bolt
1 - 3mm Flat Washer

JRP980011 | Socket Head Bolts, 3x5mm 10

JRP960011 | Cooling Fan Blades: 32-36 1 4 - 3x5mm Socket Head Bolts

JRP960019 | Fan Hub: 32-36 1

JRP980094 | Clutch Bolt 10

JRP960040 | Aluminum Fan Assembly: 46 1

JRP970004 | Universal Ball Link 10

JRP980047 | Control Rod, 2.3x75mm 1

JRP970083 | Pressure Tap 1

JRP970001 | Joint Balls w/2x8mm Screws 10

JRP980037 | Hex Nuts, 2mm 10

JRP980014 | Socket Head Bolts. 3x10mm 10

JRPI6008 | Engine Mount; 32-36 1 4 - 3xbmm Socket Head Bolts

JRP960039 | Engine Mount: 46 1

JRP980021 | Socket Head Bolts, 3x30mm 10

JRP980033 | Spring Washers, 3mm 10

JRP980016 | Socket Head Bolts, 3x15mm 10

JRP960078 | Muffler, .36-.36 1




WASHOUT UNIT/CCPM CONTROL SYSTEM PARTS
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WASHOUT UNIT/CCPM CONTROL SYSTEM PARTS

PART # DESCRIPTION QUANTITY COMMENTS /ADDITIONAL CONTENTS
JRP970095| Double Link, Long 1

JRP970012| Washout Arm Bushing 2

JRP960013| Washout Base 1

JRPI60012| Washout Assembly 1 Complete w/ All Components
JRP970002| Steel Joint Ball w/2x10mm Screw 10 10 - 2x10mm Flat Head Screws
JRP970010| Washout Link 2 2 - Washout Link Pins
JRP980049| Nylon Washer .5 10

JRP980036 | Plate washers, 3mm 10

JRP980016| Socket Head Bolts, 3x15mm 10

JRP981015| CA Stopper Ring, 2mm 1

JRPI60425| Swashplate Assembly 1 Complete With All Hardware
JRP970184| Ball Arm, 9mm 1

JRP980120| 4X4mm Set Screw 10

JRP960009| Main Rotor Shaft 1

JRP980027 | Self Tapping Screws, 2.6x12mm 10

JRP980053| Plate Washers, 2.6mm 1

JRP970104| Servo Mounting Plate 1

JRP380035| Plate Washers, 2.6mm 10

JRP980026 | Self Tapping Screws, 2.6x8mm 10

JRP960031/| Servo Mounting Plate 1

JRP970004| Universal Ball Links 10

JRP980121| Control Rod, 2.3x25mm 1

JRP980037| Hex Nuts, 2mm 10

JRP980045| Control Rod, 2.3x45mm 1

JRP960022 | Swashplate A Arm 2 Complete w/ 2-A Arms & Pins
JRPI60434| Elevator Arm Assembly 1

JRP970016| Elevator Arm Bushing 2

JRP980039| Nylon Lock Nuts, 3mm 10

JRP970185| Ball Arm, 11mm 1

JRP980013| Socket Head Bolts, 3x8mm 10

JRP980053| Control Rods. 2.3x50mm 2

JRP960452 | Linkage Set H 1




UPPER MAIN FRAME/BODY SET/MAIN GEAR ASSEMBLY
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UPPER MAIN FRAME/BODY SET/MAIN GEAR ASSEMBLY

PART #

DESCRIPTION

QUANTITY

COMMENTS /ADDITIONAL CONTENTS

JRP980025
JRP982002
JRP982015
JRP960072
JRP982001
JRP981005
JRP980004
JRP970008
JRP980013
JRP960009
JRP980019
JRP970024
JRP981013
JRP960002
JRP980012
JRP960001
JRP970005
JRP980039
JRP970192
JRP960017
JRP970020
JRP960450

Self Tapping Screws, 2.3x8mm
Ergo .32/.46 Canopy

Rubber Grommets

Body Set

Bearing, 1910ZZ

Set Screws, 4x4mm

Main Shaft Collar

Socket Head Bolts, 3x8mm
Main Rotor Shaft

Socket Head Bolts, 3x22mm
Main Frame Spacer, 12.5mm
C Stopper Ring

Main Drive Gear 88T

Socket Head Bolts, 3x6mm
Autorotation Assembly
Autorotation Shaft Hub Sleeve
Nylon Lock Nuts, 3mm
Body Mount Standoff

Main Shaft Bearing Block
Main Frame Standoff, 32mm
Upper Main Frame

5-2.3x8mm Self Tapping Screws

Complete w/Canopy & Hardware

4 - 4x4mm Set Screws

4 - 3x6mm Socket Head Screws

4 - 3x6mm Socket Head Screws
Complete w/ Clip

Complete w/ Bearing




LOWER MAIN FRAME/LANDING GEAR/FUEL TANK ASSEMBLY
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LOWER MAIN FRAME/LANDING GEAR/FUEL TANK PARTS LIST

PART # DESCRIPTION QUANTITY COMMENTS /ADDITIONAL CONTENTS
960010 Cooling Fan Shroud 1 4 - 2.6x8mm Self Tapping Screws
960026 Gyro Mounting Plate 1 4 - 3x10mm Socket Head Bolts
960027 Lower Frame Angles 2
960028 Front Radio Bed 1
960030 Lower Main Frame 2
960032 Landing Gear Set 1 2 - Landing Skids
2 - Landing Struts
4 - Skid Caps
4 - 3x4mm Set Screws
4 - 3x12mm Socket Head Bolts
4 - 3mm Flat Washers
4 - 3mm Lock Nuts
960033 Landing Struts 2 4 - 3xdmm Set Screws
960034 Landing Skids 2 4 - Skid Caps
960036 Antenna Tube 3
960037 Fuel Tank Set 1 1 - Fuel Stopper
1 - Tank Grommet
2 - Installation Rubbers
1 - Silicone Fuel Tubing
1 - Fuel Clunk
960038 Tank Mounting Rubber
970021 Main Frame Standoff: 60mm
970022 Body Mounting Standoff 4 2 - 3x8mm Socket Head Bolt
2 - 3x18mm Socket Head Bolt
970023 Landing Skid Caps
970025 Switch Damper Rubber
960117 Landing Gear Damper 4




TAIL ROTOR ASSEMBLY
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TAIL ROTOR ASSEMBLY PARTS LIST

PART # DESCRIPTION QUANTITY COMMENTS /ADDITIONAL CONTENTS
JRP960218 |Tail Fin Set 1 1 - Horizontal Fin
1 - Vertical Fin

3 - 3x12mm Self Tapping Screws
2 - 3x12mm Socket Head Bolts
2 - 3mm Lock Nuts

JRP960049 |Tail Drive Belt 1
JRP960050 |Tail Slide Ring Assmebly 1 Complete w/ All Components
JRP960051 |Tail Rotor Blades 2
JRP960052 |Tail Blade Holder Set 2 2 - 3x15mm Socket Head Bolts
4 - 2x8mm Socket Head Bolts
2 - 3mm Lock Nuts
4 - 2mm Hex Nuts
JRP960529 |Tail Case Set (L&R) 1 4 - 2.6x12mm Socket Head Bolts
4 - 2.6mm Hex Nuts
1 - 3x10 Socket Head Bolt
JRP9I60054 |Tail Pitch Control Lever 1 1 - Lever Bushing
1 - 2x20mm Socket Head Bolt
1 - 2mm Flat Washer
1 - Steel Joint Ball
1 - 2x8mm Flat Head Screw
JRP96055 |Tail Case Pulley 1 1 - Pressure Pin
JRP9I60056 |Tail Pitch Link 2 Complete w/ 2 Link Pins
JRPI60057 |Tail Pitch Plate 2
JRPI60058 |Tail Slide Ring 1 Complete w/ Bearing
JRP960451 |Ergo .32/.46 CCPM Assembly Manua 1

JRP970001 |Steel Joint Ball w/2x8mm Screw 10 10 - 2x8mm Flat Head Screws

JRP960222 |Tail Center Hub 1 2- 3mm Set Screws
JRP970027 |Tail Output Shaft 1
JRP970028 |Tail Slide Ring Sleeve 1
JRP981003 |Tail Blade Holder Bearing 2
JRP980067 |Set Screws, 3x3mm 10
JRP980006 |Socket Head Bolts, 2x8mm 10
JRP980016 |Socket Head Bolts, 3x15mm 10
JRP980039 |Nylon Lock Nuts, 3mm 10
JRP980037 |Hex Nuts, 2mm 10
JRP980014 |Socket Head Bolts, 3x10mm 10
JRP980029 |Self Tapping Screws, 3x12mm 10
JRP980009 |Socket Head Bolts, 2.6x12mm 10
JRPI80034 |Plate Washers, 2mm 10
JRP980008 |Socket Head Bolts, 2x20mm 10
JRP980078 |Tail Pulley Spring Pin

JRP980038 |Hex Nuts, 2.6mm 10
JRP980029 |Self Tapping Screws, 3x12mm 10
JRP960453 |Decal Sheet, Ergo 30/46 CCPM 1
JRP981004 |Ball Bearings, 5x13x4mm 2




TAIL BOOM/TAIL BRACE/TAIL BOOM CARRIER ASSEMBLY
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TAIL BOOM/TAIL BRACE/TAIL BOOM CARRIER PARTS LIST

PART # DESCRIPTION QUANTITY | COMMENTS /ADDITIONAL CONTENTS
JRP960041 | Tail Brace Set 1 1 - Tail Brace Tube
1 - Tail Brace Connector
1 - Tail Brace T End
1 - 2.6x12mm Socket Head Bolt
1 -2.6x15mm Socket Head Bolt
JRPI60042 | Tail Brace Tube 1
JRP960043 | Tail Brace T End 1 2 - 3x8mm Socket Head Bolts
1 - 2.6x15mm Socket Head Bolt
JRP960044 | Tail Brace Connector 1 1 - 2.6x12mm Socket Head Bolt
JRP960045 | Tail Fin Set 1 1 - Vertical Fin
1 - Horizontal Fin
3 - 3x12mm Self Tapping Screw
2 - 3x12mm Head Bolts
2 - 3mm Lock Nuts
JRP960046 | Horizontal Tail Fin/Brace Clamp 1 2 - 3x8mm Socket Head Bolts
2 - 3x12mm Socket Head Bolts
5-3mm Lock Nuts
1 - 3x10mm Socket Head Bolt
JRP960047 | Tail Boom Carrier 1 2 - 3x40mm Socket Head Bolts
4 - 3x15mm Socket Head Bolts
6 - 3mm Lock Nuts
JRP960293 | Tail Rod Guide Set 4 4 - Tail Rod Guides
5 - Tail Rod Guide Collars
1 - Tail Control Rod Guide
4 - 2x8mm Self Tapping Screws
1 - 3x10mm Socket Head Bolt
JRP983001 | Tail Boom 1
JRP983002 | Tail Control Rod 1
JRP980039 | 3mm Lock Nut 10
JRP980016 | Socket Head Bolts, 3x15mm 10
JRP980024 | Self Tapping Screws, 2x8mm 10
JRP970004 | Universal Ball Link 10
JRP980014 | Socket Head Bolts, 3x10mm 10
JRP980022 | Socket Head Bolts, 3x40mm 10
JRP980015 | Socket Head Bolts, 3x12mm 10
JRP980012 | Socket Head Bolts, 3x8mm 10
JRP980009 | Socket Head Bolts, 2.6x12mm 10
JRP980010 | Socket Head Bolts, 2.6x15mm 10
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