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Prologue
The HX830 is a high performace, compact, light weight GYRO with AVCS &Fuzzy PID control system designed for Model Helicopters. Because the sensor and control circuit are integrated, it is simple to be installed. Gyro performance largely depends on the servo used, the higher the speed and response of the servo the better the Gyro sensitivity and perfomance. A high-speed digital servo (over 0.1sec/60ْ) is recommended.

 Gyro advanced features as integrated construction and easy installation.
fast speed Digital Servo is the best choice for HG830 , the Speed should be over 0.1ms/60°the faster the better ..

Features
Fuzzy PID control System Using the Lag back way to reduce the drift causing by temperature changed.
AVCS System Since rudder trim changes caused by wind and other meteorological changes and front, rear, forward, reverse and other helicopter attitude changes are automatically cancelled, tail(rudder)operation is easy, make it perfect for 3D flight .

Digital Servo compatible (DS mode)

DS mode makes it compatible with digital servos.Maximizes the high-speed response performance of the digital servo.

Remote gain function

Remote gain function allows sensitivity switching from the transmitter.

Mode switching function 
Mode switching function allows AVS/normal gyro mode be reversed.
Limit trimmer set the maximum travel of the rudder servo.
Response-speed Trimmer set the operation speed to fit different servos 
Integrated, Compact and lightweight 

Compact size (25X25X19MM) and lightweight (18g) realized by high density mounting technology
Metal hard case
 Metal hard case can protect the Gyro from impact and improve EMC (electrostatic and electromagnetic interference) resistance.

Specification 

· Operating Voltage: DC 2.5 ~ 6.0V 
Operating Current: 8mA @ 5.0V
· Operating Temperature：-5℃ ~ +45℃

Dimension：25 x25 x19 mm 
·  Weight :18g

FUNCTIONS
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	Contents
	Functions

	Reverse switch 

(Operation Direction switch)
	Switches the gyro control direction according to the direction of rotation of the main rotor and the direction of the rudder linkage, if the rudder servo moves in the cancellation direction when the nose of the helicopter moves the operating directions are good. 

	DS Mode switch
	Digital servo mode switch the ON position is the high-speed output mode for only digital servo, when using a normal servo always set the switch to the OFF position if it is set to the ON position the servo will be broken.

	Control delay trimmer
	Rudder control signal operation speed trimmer. Conversely, to stop hunting, characteristics can be improved by adjusting the delay. When the trimmer is turned clockwise the delay increase. When using high-speed digital servos set the delay trimmer to “0”

	Limit trimmer
	Sets the maximum travel of the rudder servo. Move the rudder stick to the left and right and adjust the limit trimmer so that the servo operating angel do not strike the linkage. During flight the servo will not operate beyond this angel and the linkage is protected. When the trimmer is turned clock-wise ,the servo operating angle increase

	Sensitivity switching Connector 
	Connect to the receiver sensitivity switching channel, normally CH5, this connector is also simultaneously used to switch between the AVCS and normal operation modes. Since this connector is a single wire signal line do not pull it forcefully 

	Rudder input connector 
	Connects to the receiver rudder channel ( CH4 )

	Rudder servo connector
	Connects to rudder servo


Monitor LED display
	LED Display
	GYRO operation state

	Flash quickly
	Indicates the data is being initialized as power on 

	Keep Lit 
	Indicates the GYRO is operating under AVCS mode 

	Light off
	Indicates the power is off or the Gyro is operating in the normal mode

	Flash slowly
	Indicates no rudder signal being input from the transmitter , meanwhile ,the rudder servo doesn’t operate

	flash Intermittently 
	Alarm display when the power was turned on in the normal mode. for the Rudder neutral signal to read correctly set the transmitter to the AVCS mode then turn on the GYRO power again 

	Flash one time 
	Displayed only when the transmitter sensitivity switch is rapidly switched between the normal and AVCS positions at least 3 times then returned to the AVCS position when the light off means the rudder is in the neutral position.

	Flash twice
	Displayed when the rudder signal from the transmitter in the AVCS mode is different from the neutral signal memorized in the Gyro also flash  when the rudder stick was moved 

	Flash thrice
	Under normal mode and stickers being moving 


Using the GYRO and Precautions 
Setting procedure 

Set up the initial GYRO sensitivity in the Transmitter 
GYRO installation
· Servo selection（DS）

· Select Gyro sensitivity direction（DIR）

· Under normal mode adjust Rudder neutral position
· Limit setting （LIMIT）

· Servo control delay（DELAY）

· Sensitivity setting
Gyro installation 
· Install the Gyro with the double-sided sponge tape 
· Install the Gyro as the bottom of the Gyro is perpendicular to the direction of the main rotor shaft axis changes of this axis are also reflected in the roll and pitch directions 。

· Install the Gyro at least 10cm from the drive motor
· Don’t pull the Gyro connect wire tensely 
Servo selection 
When using digital servo as the rudder servo set the DS switch to the ON position but set the DS switch on OFF position when use normal servo if not the servo will be destroyed.
Rudder servo linkage check 
Set the transmitter Gyro sensitivity switch to the AVCS position and turn on the transmitter power. Then turn on the receiver power(share with the Gyro) .the Gyro start initialize the data as power is on .set the rudder stick to the neutral position and do not move the stick and  helicopter in 3 seconds. 
If the monitor LED keep lithe Gyro under the AVCS mode. When the power be given under the normal mode, the monitor LED will flash intermittently so set the sensitivity switch to the AVCS position then give power to Gyro.  Set the transmitter switch to the normal Gyro mode position and check the linkage. In the rudder neutral position connect the linkage so that the servo horn and control wire are perpendicular. Chose the proper Servo arm based on model manufacture’s instruction.
Move the rudder stick to the left and right and check the operation direction of the tail rotor. If the tail rotor rotates in the wrong direction please use the transmitter reverse function to adjust the direction.
“Radius of servo arm” selection 
The radius of Servo arm is longer the force of control the tail rotor will be stronger but the precision is lower on the contrary the shorter servo arm will reduce the total distance of tail rotor the output power of the tail rotor will be reduced. So use the proper radius of servo arm to keep higher the precision of controlling. 
Hence, select rudder arm radius should take the following principles: to get the tail rotor angle of the largest select the smallest possible "rudder arm radius."
Gyro sensitivity setting
The Gyro sensitivity differs with the servos used and the fuselage.
Generally, the faster speed of servo the higher the Gyro sensitivity. when the main rotor speed is raised the tail sensitivity of the helicopter itself rises and the Gyro sensitivity at idle up must be dropped below the sensitivity when hovering. 
Start sensitivity adjustment with a Gyro sensitivity of 70-80%when hovering and 60-70%during flight as the criteria and search for the best sensitivity for the helicopter used.

Best sensitivity setting 
Movement difference exist in different fuselage even the same type fuselage. To use the Gyro best please adjust the sensitivity carefully.
Generally, the higher sensitivity is the stronger controlling. If the sensitivity is too high it will lead to rear-end collision (concussion) hence, the close to rear-end sensitivity is the best sensitivity. The best sensitivity of each fuselage is not exactly the same, it must be carefully adjusted.
“Best sensitivity” adjustment
Adjust the sensitivity from low to upward until the HELI tail begins to Hunt then callback 5-10 value that will be the best sensitivity. If the maximum sensitivity to 100 but no tail hunt so need to change the larger radius of servo arm then set the best sensitivity.
Gyro operation direction check
Lift up the HELI and move the nose to the left if the rudder servo arm moves to the same direction as the direction occur when the Stick move to right means the Gyro direction is correct. if the rudder servo arm operation in the reverse direction, push the button of the Gyro Control direction. If the Gyro direction is wrong the rotor will rotate clockwise when you try to fly that will be very dangerous. Please check the Gyro operation carefully before flying.
Limit Setting
Move the rudder stick to the left and right and adjust the limit trimmer so that the servo operating angel does not strike the linkage. During flight, the servo will not operate beyond this limit and the linkage will be protected, if the setting is too low the Gyro performance will be affected.
Rudder Neutral position adjustment
Under the AVCS mode, the Gyro automatically adjusts the rudder neutral position so that mechanical rudder neutral position changes are unknown. when the rudder neutral position changes substantially, a left and right rudder error is generated and Gyro performance may drop low when making your first flight and reconnect the linkage, set the mechanical rudder neutral position by first flying under the normal mode and then flying in the AVCS mode.
Neutral position under normal mode 
1. Set transmitter revolution mixing to Zero or OFF 
2. Set the transmitter Gyro sensitivity switch to the AVCS position. Give power to transmitter then give power to Gyro since the Gyro initializes the date when as power is turned on ,set the rudder stick to the neutral position and do not move the helicopter or Stick in about 3 seconds.

3. Set the transmitter Gyro sensitivity switch to the normal position. Lift off the helicopter and hover and adjust the rudder neutral position with the transmitter trim lever. Large rudder neutral position deviation may require readjustment of the fuselage linkage.
4. Set the Gyro sensitivity switch to the point just before the HELI tail begins to hunt. When the HELI tail hunts, Set the Gyro sensitivity to a lower value when adjusting the Gyro sensitivity, Increase and decrease the sensitivity gradually while checking 
Caution: make sure the Gyro under AVCS mode before turn the power on if not the Gyro can’t initialize the date correctly.

Neutral position under AVCS mode 

1. Set the rudder stick to the neutral position move the transmitter sensitivity switch between the AVCS and normal modes at least 3 times at an interval of 1 Second, then set the switch to the AVCS position. This operation memorizes the AVCS side neutral data automatically to the Gyro, and the monitor LED flashes once. The neutral date is also memorized by setting the transmitter sensitivity switch to the AVCS position and turning on the Gyro power gain.

2. Switch the transmitter flight mode to hovering ,idle up and all other flight conditions used and confirmed that the monitor LED lights. If the LED keep lit that means Gyro under Neutral position but if LED flashes twice the rudder trim of that flight condition has shifted. Readjust the rudder trim as Step I. 
Caution: Don’t adjust any data by the trim lever after the AVCS mode neutral position be set, If not readjustment should be required. 
Set Gyro sensitivity by transmitter 
Relationship between transmitter sensitivity Set value and Gyro operation sensitivity
The gyro sensitivity becomes zero when the transmitter sensitivity switch signal in the neutral position. The Gyro under AVCS mode when the transmitter sensitivity switching signal over the neutral position. The Gyro under normal mode when the transmitter sensitivity switching signal below the neutral position.
When the transmitter has gyro sensitivity switching function and the transmitter RYRO setup screen sensitivity setting is 50%(or 0%), the gyro sensitivity becomes zero. 

When the setting 0-50% or (-100%-0) the gyro sensitivity becomes 100%-0 the gyro enter the normal mode. 

 When setting is 50-100% (or 0-100%), the gyro sensitivity because 0-100% (AVCS Mode).
When sensitivity setting performed by transmitter switch channel AVCS mode and normal gyro mode switching is performed by switch position the sensitivity of each mode is set by the rudder angle adjustment function(ATV) of the respective channel. when the ATV set value is 90% the gyro sensitivity becomes 100%.
Example 1：Sensitivity setting with Transmitter 
This is an example of use the gyro sensitivity switching to set Gyro sensitivity. Set the transmitter advance manual GYRO setup:

1. Normal flying mode (AVCS mode sensitivity is 80%)
1. Idel-up1flying mode (AVCS mode sensitivity is 80%

2. Idel-up2 flying mode (normal mode the sensitivity is 60%) 

By SW-E button users can switch the gyro sensitivity to 80% or60% respectively.


Setting procedure∶

1. call the transmitter advance menu GYRO setup screen
2. Press the cursor key and display the switch selection screen press the data key and select SW-E
3.Press the cursor key and display the hovering sensitivity NORM screen and set hovering sensitivity to 90%

4. Press the cursor key and display the IDL 1 screen and set the IDL 1 sensitivity to 80%

5. Press the cursor key and display the IDL2 screen and set the IDL 2 sensitivity to 20%

Remark: the values above are the values when sensitivity channel (CH5)reverse function is normal as Servo reverse. 

Example 2：Setting the gyro sensitivity with ATV Function
Use the CH5 ATV function is an example of switching to hovering (AVCS Mode Sensitivity 80%) in the switch forward position and to idle up (normal gyro mode CH5in the backward position 6% Sensitivity) and setting the sensitivity of each mode to 80% and 60% respectively.

Setting procedure∶
1. call the CH5 ATV screen

2. Pull the CH5 switch forward and set the ATV rate to 72%

3. Push the CH5 switch backward and set the ATV rate to 54%

4. The Formula ATV=90x Sensitivity/100 

Remark: Using CH5 to set the Gyro sensitivity the Normal and Idle-up mode under AVCS mode. Set the CH5 one side in AVCS mode another side in Normal mode. The Values above are the values when the sensitivity setting channel reverse function is normal.
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