
















































































120/140 3-SERVO CCPM SWASHPLATE MIXING
The JR® 120°/140° CCPM or Cyclic/Collective Pitch Mixing system offers the user a control system that can 
accomplish the same control inputs as a one servo standard system, but with increased precision and 
reduced complexity.

As with the one 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° or 140° from each other, hence the 120°/140° 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 
one servo system.

The main difference in the way that these two systems operate is that unlike the one servo system where the 
three servos work completely independently 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 two or three 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.

This amazing CCPM control is achieved through special CCPM swashplate mixing that is preprogrammed 
into many of today’s popular radio systems. Since the 120° and 140° CCPM function is preprogrammed, 
CCPM is no more complicated to set up than a conventional one 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 pages 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.
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The JR 120°/140° three servo CCPM relies on the radio’s 
special CCPM swashplate mixing, rather than a conventional 
mechanical mixer that is utilized to achieve the same results.

The radio’s 120° or 140° 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 front servos (B and C) move together in the same 
direction, while the top servo (A) moves in the opposite 
direction. For example, when a down elevator (forward 
cyclic) command is given, the two front servos (B and C) will 
move rearward, while the top servo (A) moves forward so 
that the swashplate will tilt forward. During this function 
with 120° CCPM, the top servo (A) travels at 100%, while the 
two front servos (B and C) travel at 50% (1/2 the travel value) 
of the top servo. This difference in travel is necessary due to 
the fact that the position of the 120 CCPM rear control ball is 
two times the distance of the two front control ball positions 
as measured from the center of the swashplate. With 140° 
CCPM selected, all three servos travel at 100%, eliminating 
elevator trim changes during quick collective inputs. This 
mixing of the three servos is also achieved through the 140° 
CCPM program only found in JR 10X systems.

3. AILERON (ROLL)
When an aileron (roll) input is given, the two front servos  
(B and C) travel in opposite directions, while the top servo  
(A) remains motionless, such as, when a right aileron 
command is given.

		U  nderstanding CCPM Control Systems

A

A

A

C

C

C

B

B

B

42



A. TRAVEL ADJUST
It is extremely important that the travel adjustment values for the three CCPM servos (aileron, elevator and 
Aux1) 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 the final radio setup 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
It is also extremely important that the servo reversing directions for the three CCPM servos (aileron, elevator, 
Aux 1) be set as indicated in the upcoming 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 CCPM value for that function 
from a (+) to a (-) value or vice versa.

Example: If when you increase the collective pitch, the pitch of the main blades actually 
decreases, it will be necessary to access the CCPM 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.

C. CCPM SERVO CONNECTIONS
The JR® 120°/140° CCPM system requires the 
use of three servos to operate, aileron, elevator 
and Aux1(Pitch). The labeling of these servos 
can become 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:

Elevator Servo: �We will refer to this servo as 
the “Right Rear” servo. The 
channel number for this servo 
when using a JR radio is CH3.

Aileron Servo: �We will refer to this servo as the 
“Right Front” servo. The channel 
number for this servo when 
using a JR radio is CH2.

Aux 1 (Pitch) Servo: �We will refer to this servo as the “Left” 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.

Throttle
Servo

Aileron
Servo

Elevator
Servo

Rudder
Servo

Pitch
Servo

Pitch
Servo

Elevator
Servo

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

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.

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

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

Blade Labeling for Tracking Purposes

		B  lade Tracking Identification
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Out of Track
Incorrect

Adjustment is necessary.

Red Black

Red Red

In Track
Correct

Adjustment is not necessary.



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.

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.

Main Rotor Head
It will be necessary for the main rotor head 
dampners to be checked/and or replaced  
every 30–50 flights to maintain maximum  
rotor head performance.

When replacing the main rotor head dampeners, 
apply a light coating of oil to the dampeners to 
prolong life.

It is also suggested at this time that the rotor  
head thrust bearings be lubricated using a high 
speed grease. This will prolong the visibility of  
the thrust bearings.

Tail Gear Case
The tail gear case should be repacked with grease 
every 50 or so flights. The tail pitch slider and 
mechanism should be lightly oiled every 5–10 
flights to help reduce wear.

Washout Base
Lubricate the washout base using light oil every  
10 –15 flights to ensure smooth operation and 
reduce wear. Inspect the washout base every 50–75 
flights. If excessive wear is noted, replace as needed.

Tail Pitch Slider
Lubricate the tail pitch slider using light oil  
every 5–10 flights to ensure smooth operation  
and reduce wear.

Check Ball Link Wear
Check to ensure that all universal links fit freely but 
securely to the control balls. If there is excessive 
play noted, adjust and/or replace the universal link 
in question.

Battery Maintenance
Check to ensure 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.

Ball Links
Check ball links every 15–20 flights for increased 
play and looseness. Adjust the ball links using pliers 
to tighten the ball race if needed.
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960005

960157

 996181

996182

961088

980013

980036

980004

981025

981005

980013

996175

 
980014

970474

961090

961074

961091

961113

961112

970513

996180

996179
980012

980065

980001
980115

980181

980164
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996187
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981068
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996188

996184
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996185

980014980036

980022

980190

 980039
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 980036

980014

980078

980078
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