Helitronix Programmable Light Controller

Thank you for purchasing the Helitronix Programmable Light Controller.  Our products are designed and developed by model helicopter pilots for model helicopter pilots.  We welcome your feedback in order to improve our products.  Please direct any feedback to joel@helitronix.com.  Be sure to visit the Helitronix web site www.helitronix.com for the latest product information, hints and tips, as they are available.

The Programmable Light Controller is a full featured lighting system for your scale aircraft that lets you customize the operation of the device to suit your unique model and your tastes.

Features

· Three solid outputs for navigation lights

· Three independently configurable anti-collision strobe lights.  Now you can program the flashing characteristics for each strobe light to match the full scale counterpart for added realism.

· Two independently configurable landing lights, switched on/off from your transmitter.  Each light may be configured for solid of flashing operation.  You program the flashing characteristics.

· Two warning lights with configurable cycle time, switched on/off from your transmitter.  Warning lights cycle back and forth.  The same port may be reconfigured as a switched auxiliary port in order to control other accessories such as a search light, additional navigation lighting, interior lighting or any other compatible device requiring switched control.
· Built in 5V voltage regulator allows you to use your receiver or a separate battery pack for power.  Supports the use of both 4 cell and 5 cell battery packs.  A dual power connector is provided along with isolated signal inputs which enable an easy connection to the receiver or to a separate power source.  

· Uses a programming cable connected to the serial port of your PC to program the lighting controller.  

· No special host software is required for programming.  Uses the terminal emulator software already installed on your PC.  

· Compatible with your existing Curtek lights.  Simply plug them right in!

· Add a “Y” harness to expand the light system for additional LEDs as necessary.

· Each output port can source nominally 5V @ 200 MA.  

Electrical Connections
The light controller has five cables on the bottom of the device and a dual 10 pin header at the top.  Three of these cables are marked with colored plastic clips.  The remaining two cables are power cables.  The following section describes how to connect these cables.
In order to program the light controller, you must make the connections in the section Programming Connections. 
Programming Connections

On the light controller, the Futaba female connector with the black (#0) clip connects to the 3 conductor JR male cable on the programming cable.  Connect the 2 conductor JR male connector on the programming cable into a spare channel on your receiver.  This provides power to programming cable.  Use a “Y” harness for this step if necessary if no spare channel is available.  With the power source switched off, connect the DB-9 serial connector on the programming cable to the serial port on your PC.  When you are not programming the light controller, disconnect the programming cable assembly from the light controller.  
Standard Connections

On the light controller, the JR male connector with the gray (#8) clip connects to the receiver channel that will control the warning lights / auxiliary port.  The JR male connector with the white (#9) clip connects to the receiver channel that will control the landing lights.

The remaining two cables are a heavy duty JR male and a heavy duty Futaba female connector.  These cables are wired together and are used for power.  If you choose to power the light controller from your receiver battery pack, then connect the JR male connector into the receiver.  You will not make use of the Futaba female connector in this configuration.  If you choose to power the light controller from a separate battery pack and switch assembly, then connect the Futaba female connector to this power source.  You will not make use of the JR male connector in this configuration.

Lights

The light controller features a dual row 10-pin .1” spaced header at the top of the unit.  With the parts side up and pins facing you, the connections from left to right are as follows:

Left side (-----------------------------------------------------------------( Right side

NAV | NAV | NAV | WRN | WRN | LND2 | LND1 | STRB3 | STRB2 | STRB1

The positive power leg is on the bottom, and the ground leg is on the top.  If you are using Curtek lights, the orientation is the same with respect to the power.  The colored portion of the connector faces up, connecting to the ground plane.  

The connectors for the lights are oriented vertically.  No harm will result if you connect the LED between horizontal pins, but the LED will fail to light.
Programming Procedures
If you are using a PC with the Microsoft Windows operating system, it includes a free piece of software called HyperTerminal which is a terminal emulator.  HyperTerminal allows you to communicate via the keyboard with serial devices connected to the PC.  In order to program the light controller, the programming cable must be connected to an available serial communications port (COM port) on the PC.  

If using an operating system other than Microsoft Windows, use a terminal emulator and configure it the same way as HyperTerminal, as described here.

Launch HyperTerminal as follows:  Start -> Programs -> Accessories -> Communications - > HyperTerminal

The following dialog appears.  In the “Name” field, enter “Helitronix Light Controller” in order to identify this configuration for later use.
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In the “Connect using” drop down box, choose the communications port that corresponds to the communications port location that you used to connect the programmable cable.  This will usually be COM1 or COM2 but will vary depending on your setup.
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The dialog box below appears next.  Choose a baud rate of 9600.  Keep the default 8 data bits, no parity and 1 stop bit settings, i.e. (9600, 8, N, 1). Change the flow control setting to “none.”  Choose “Apply” then “OK” and the main window appears.
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The main window will be empty at first.  Now apply power to the system.  If everything is configured properly, you will see the following screen:
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You are now ready to begin programming the light controller.  If you do not make it this far, check your setup again to make sure that all cables are correctly mated to their corresponding cables.  Verify that your terminal emulator settings match those given here, precisely.  Be sure to connect the serial cable to the PC before power is applied to the light controller.
The light controller interfaces to you through a series of menus.  Choose the menu option by number using your computer keyboard.  Depending on the menu item, either a sub-menu will appear or the appropriate action may toggle.  
Programming the anti-collision strobe lights

At the main menu, choose the menu item for the corresponding strobe light that you wish to program, corresponding to menu items 1, 2 and 3.  The following menu appears for each strobe light:

Anti-collision light 1

----------------------

1) Phase 1 - initial delay: 0 ms

2) Phase 2 - flash duration: 50 ms

3) Phase 3 - pause duration: 50 ms

4) Phase 4 - repeat interval: 1000 ms

Q) Quit
Enter your selection:
Notice that there are 4 menu items.  Each menu item corresponds to a particular phase of operation for the strobe light, phases 1 through 4.  For each strobe light, you may configure the characteristics of each of the four different phases of operation.  
Phase 1 – Initial Delay is the time interval at the beginning of the cycle that the light controller waits with the light off until it transitions to phase 2 where it turns on the light.

Phase 2 – Flash Duration is the amount of time that strobe light is powered on each time it flashes.

Phase 3 – Pause Duration is the amount of time between the end of the first flash and the beginning of the second flash.  A “strobe sequence” is a “double flash”.  This parameter controls how much time elapses between these two flashes.

Phase 4 – Repeat Interval is the amount of time that must elapse before the cycle transitions back to phase 1.  
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The strobe sequence is “Phase 1, Phase 2, Phase 3, Phase 2, and Phase 4”.  Phase 2 is repeated because the light controller implements a “double strobe”.  The total duration of the flash sequence is the sum of the durations of each phase in the cycle, i.e. Phase 1 + Phase 2 + Phase 3 + Phase 2 + Phase 4.  In the default configuration, the entire strobe cycle for Anti-collision light 1 above is (0ms + 50ms + 50ms + 50ms + 1000ms = 1150ms.)  If you want synchronous strobe operation, then make sure that the total cycle time for each strobe light is the same value. 

Because the duration of the strobe cycle is adjustable, you can choose to program a strobe sequence that synchronously strobes the lights or one that asynchronously strobes the lights.  Synchronous strobe lights flash in a constant pattern, i.e. light 1, then light 2, then light 3, then light 1, then light 2, then light 3 …  

Asynchronous strobe lights flash in a variable temporary pattern based upon your specific timing parameters.  For example, the light sequence might start off as follows:  light 1, light 2, light 3.  Then in time, the sequence may transition to a new temporary pattern, i.e. light 1, light 3 then light 2.

If the total cycle duration for each anti-collision light is the same, then the lights will operate synchronously.  If the total cycle duration for any strobe light does not match the others, then asynchronous operation will result.  It is precisely this feature that lets you mimic the strobe light operation of real aircraft.  The full scale aircraft have some strobe lights that are slaved together and some that are independently operating.  Now you can reproduce this behavior by carefully selecting the time durations below to achieve the desired effect.

If you want asynchronous strobe operation, then make sure that the total cycle time for at least one light is different than the other two.  When the total time cycles are unique, each light runs on its own independent schedule.  You can achieve realistic lighting effects by purposely staggering the strobe lights.
Time durations are entered in milliseconds, in even multiples of 10.  This means that a given input may be 10, 20, 50, 100, 150 milliseconds, but it may not be 11, 25, 33, 101, or 204ms.  The light controller will adjust your inputs if they do not meet these criteria.

Modifying a Phase Timing Parameter

From the Anti-collision Strobe Light menu, choose the desired phase by number.  For example, to modify the Phase 1 initial delay, enter “1” at the prompt and the following text appears:
Enter the initial delay in milliseconds [0-10000]:
The numbers in brackets define and upper and lower bounds on the allowable entry, using a time base of milliseconds (1/1000 of a second).  At the prompt, enter a new duration and press “Enter”.  The menu prints again, and now it reflects the changes that were just made.  When you are done making changes, choose “Q” to quit.  
As you make changes, you’ll notice immediate feedback with the lights.  Please note: that the master system clock is not reset as you enter changes to the phase durations.  Therefore, if you are trying to observe the precise interaction of the strobe lights, be sure to save the settings from the main menu, then power cycle the unit to restart the strobe sequence from time zero.
Programming the Warning Lights
Choose 4 from the main menu to select and program the warning lights.  Warning lights are intended to work in pairs.  They cycle on-off relative to each other.  When you program the warning light, you choose the duration that the lights are “on”.  The time they are off is equal and opposite to the time they are on.   

The following menu appears for the warning lights:

Warning light

-------------

1) On-time: 500 ms

Q) Quit

Enter your selection: 
Choose option 1 to modify the amount of time that the warning light stays on and off.  
If you would rather reconfigure this port for an auxiliary function that will provide a solid (rather than blinking) output when it is switched on, then simply enter an “on-time” of 0ms.   When you configure the port for auxiliary operation, both warning light outputs operate in tandem as one output.  Use either or both ports to connect to your accessory.
Programming the Landing Lights

From the main menu, choose option 5 or 6 depending on the particular landing light that you wish to program.  Each landing light may either be programmed for solid or flashing operation independent of each other.  Choose landing light option 1 to toggle between these two modes.  If you choose the flashing mode, options 2 and 3 enable you to configure the flashing parameters.  You can individually control the amount of time the light remains on and the amount of time that the light remains off.  

The following menu appears for each landing light:

Landing-light 1

---------------

1) Landing light mode is: SOLID

2) On-time: 300 ms

3) Off-time: 300 ms

Q) Quit

Enter your selection: 
Choose option 1 to toggle the mode from SOLID to FLASHING.  Choose option 2 to configure the amount of time the light remains on.  Choose option 3 to configure the amount of time the light remains off.  

Configuring Servo Reverse
The light controller allows you to electronically reverse the servo sense for the landing light and warning light inputs.  Option 7 and 8 from the main menu control this capability.  If you want a warning light / auxiliary port, or landing light to be enabled all of the time without radio control, you can toggle option 7 and 8 from NORMAL, to REVERSE, to ALWAYS ON.  When configured as ALWAYS ON, the corresponding function will always be enabled regardless of the radio input.  You might use this feature if you want to add some blinking lights but do not wish to control them via the radio.
Saving Settings
After you’ve made the modifications that you would like to keep, choose option 9 in order to save your settings into the flash memory of the light controller.  If you do not save your settings, they will be lost as soon as you remove power.  If you choose option 0, it will restore factory default settings to the device and you will lose all changes.
Warrantee Information

The Helitronix Programmable Light Controller has a one year warrantee from time of purchase that covers manufacturing defects only.  That is, if you physically damage the unit from a crash, the warrantee does not cover this.  We expect the light controller to provide years of trouble free service.  If your device should prove defective as outlined above within the first year, Helitronix will repair or replace the unit at our option.    Please provide a copy of your sales receipt for warrantee purposes.   Buyer pays for shipping to Helitronix.  If the unit is found to be defective, we will return the repaired/replaced unit free of charge.  If the unit is not found to be defective, the buyer pays shipping charges.

For service, return units with a note explaining the service you are requesting, your phone number, and a return address to:

Helitronix, LLC

16 Heath Street

Marlborough, MA 01752

