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Introduction

“Polaris” is a product of MovingSoft and is software for digital model railways running on windows systems from Win95.

The program makes it possible to draw a model railway and to use this drawing to control locomotives, turnouts and signals.
Therefore this program includes 2 parts : the drawing post and the control post.
The control post makes automatic and manual operation very easy. The locomotives can at all times run automatically or be controlled manually. All turnouts and signals can always be controled manually. Of course the intention is that the program regulates the traffic in such a way no collisions occur.


Features

- Runs on all Windows systems from Win95 till now, low system load and easy installation and removal without leaving traces.

- SERVER-CLIENT : possibility to operate the model railway via several computers on a local network

- Possibility to command control units supporting the P50 or P50x protocol like Märklin, Intellibox, TWIN-Centre, Tams.

- Possibility to directly drive the booster via a serial (COM) port and directly read in S88 detection modules via a parallel (LPT) or serial (COM) port. No central unit needed.

- The railway can be tested offline (start offline).

- The railway can be drawn accurately as a whole and with unlimited size.

- The railway can be drawn in whichever scale (II, I, 0, 00, H0, TT, N, Z).

- The controls of all locomotives are displayed continuously.

- The connections to make the locomotives run on the blocks are made automatically by the program. “Polaris” has built in artificial intelligence to “recognise” the railway.

- Locomotives and wagons are really moving on the tracks on the screen and the model trains can move synchronised with the trains on the screen.

- One or more help locomotives can be connected to a main locomotive.

- Automatic and manual operation is very easy. The locomotives can at all times run automatically or be controlled manually. All turnouts and signals can always be controled manually.

- Automatic deceleration : deceleration is adjusted according to the available braking distance (a loco will stop in time).

- Automatic speed correction for older locomotives.

- Possibility to apply loops.

- Timetables are easy to use and real time can be scaled to a shorter fictitious time.

- Step programs can be programmed to execute all kinds of actions (switch outputs, functions, speeds, etc.).

- If occupied detections (S88 units) are not installed, locomotives always can be driven in shunt (switcher) mode.

- Demonstrations of all functionality help the user to quickly find his way through the program.

Summary

The program doesn't require a lot of settings to make the locomotives drive, even in automatic mode. Moreover there is no need to have a central unit, because the program has the possibility to directly drive a booster and to directly read in S88-units.
From start to finish only the following has to be done :

* Divide the railway into several blocks with minimum 2 sections using for instance reed switches and install the S88-units (see paragraph “occupied detection”).

* Install decoders for turnouts and signals.

* Draw the railway with the lengths of the sections corresponding with the real lengths (see “Synchronisation train speed”) and pay attention to the numbering (see “Drawing rules”).

* Connect the COM port of the computer to the central unit or when working without central unit : connect the COM port directly to the booster and connect the LPT port or a second COM port directly to the S88 units.

* Set the correct communications ports (see “Settings”).

* Put the locomotives on their blocks on the railway

* Start up the control post online and put the locomotives on the corresponding blocks on the railway on the screen.

* And ready you are !

v

The easiest and most simple way to use the program with your railway:

If you don't need secure and automatic train traffic, no S88 units have to be installed. The program still can be used to control the locomotives, turnouts and signals manually.
This way you only need :

- locomotives with decoders and eventually decoders for turnouts and signals

- a PC with a COM port (normal or USB)

- a 5-wire serial cable

- a booster

Direct control and read

Advantages:

- no central unit needed.

- not dependent on a particular brand

- one could use an older desktop or portable with windows from Win95 with the standard COM- and LPT-ports, or one could use a recent desktop or portable with the most recent Windows version and with external USB-COM-ports.

- no or little extra electronics needed.

- all settings can be done from the PC, like for instance programming of locos.

- only a PC is needed. A PC is needed anyhow for a flexible and unlimited automatic system.

- there is no delay while sending data to the decoders and while reading the S88-units.

- numerous locos can accelerate and/or decelerate at the same time without difficulty. This is certainly an advantage with complex railways in house rooms, where stop sections are short and trains cross each other.

Direct control of booster

The program is able to control directly MM(Motorola)-decoders and DCC-decoders by sending the digital information directly to the booster via the COM-port. MM-decoders are particularly used by Märklin, DCC-decoders by most of the other manufacturers. Moreover MM- and DCC-decoders can be used at the same time.

A special connector (see website page "Material") is developed by MovingSoft to resolve the known problems with USB-COM ports (USB serial adapter). Therefore two COM ports working together can be connected to the booster (see also remarks chapter "Settings").
Obviously the connector can also be used for a standard COM port, in which case there is no need for a second port.
The connector is suitable for MM and DCC boosters, with choice between a symmetrical or asymmetrical data signal (see Märklin boosters below).


Connection diagrams
In the diagrams below each time DB25 connectors and DB9 connectors are mentioned. DB25 connectors aren’t used any longer for serial ports and are only mentioned for completeness.
For boosters that switch of automatically when a short circuit occurs, there’s no need for electronics.
It suffices to connect pin 3 (Tx) of the DB9 connector of the COM port to "data” (or data+) of the booster and to connect pin 5 (GND) to GND (or data-). If “data-“ is mentioned in the booster manual then this means that internally in the booster “data-“ is not connected with GND (brown wire) of the rail supply.
Pin 6 (DSR) is used for the short circuit detection and is optional (see “Settings”).
The short circuit detection signal from the booster can be connected directly to pin 6 (DSR) of the COM port.
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If the booster does not automatically switches of when a short circuit occurs, the supply to the rails has to be set to 0 V by making DTR (pin 4) negative (see diagram below). Therfore no extra setting has to be done in the software.
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In the diagram below specifically for a Tams B2 booster, the connector for a start push button is bridged. If DTR (pin 4) is made negative, the booster switches of. The bridge over the start push button ensures that when DTR (pin 4) is made positive again, the booster is switched on again.
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The diagram below shows the connections needed for the Märklin 6015/6017 en 6604/66045. Normally boosters have a symmetrical data signal (-V / +V) (COM ports have a maximum voltage between 3V and 9V). The 6015/6017 boosters have an asymmetrical data signal of 0 / +V whereby +V is maximally 5V. Hence the zener diode of 5V1.
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Directly read S88 modules

The program can directly read S88 detection modules via the parallel port or via a second COM-port (see paragraph “Position detection of trains”).


1. S88 modules directly on parallel port (see figure 1)

The easiest way to read S88 modules is to directly connect them to the parallel port. Also connect the ground of the S88 modules (GND pin 2) to the ground of the booster (in case of Märklin the brown wire).
The 5V power supply at pin 6 of the S88 modules is supplied by pin 1, 2 or 14 of the LPT-port (see connection diagram). If the power supply from the parallel port would be too weak, pin 6 of the S88 modules has to be connected to an external power supply (and obviously pin 1, 2 and 14 of the LPT-port are not to be connected).
Remarks :

- in case reed switches are used, which can be installed very easily and require no additional prints or electronic circuits, this configuration offers an enormous simplicity, is time saving, and yet offers a high operational efficiency.

- Reed switches must be connected directly to the ground of the booster (in case of Märklin the brown wire) and not with the ground of the S88 modules (pin 6). That way the parallel port is protected against a short circuit between a reed switch and a rail.

- pins 1, 2 and 14 are maintained high continuously by Polaris. Nevertheless after testing several systems it became clear some systems (Windows Vista) regularly make pin 2 low, while pins 1 and 14 remain high. Therefore a choice between pin 1, 2 or 14 can be made. Eventually a capacitor of 100µF and a diode can be used to keep the power supply constant.

Connection diagram (see figure 1):

      LPT (DB25)                    S88
or pin 1   - Strobe ----->
|
or pin 14 - Linefeed -->
|   pin 6 - +5V power supply
or pin 2   - D0       ----->
|
    pin 5   - D3       ----->   pin 5 – Reset
    pin 7   - D5       ----->   pin 4 – Latch
    pin 9   - D7       ----->   pin 3 – Clock
    pin11  - Busy    <-----   pin 1 – Data
    pin25  - GND    ----->   pin 2 - GND
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2. S88 modules on serial port via COM-S88-convertor (see figure 2)

S88 modules can also be connected to a COM-port of the computer via a COM-S88-convertor developed by Movingsoft (see website page "Material").
Today computers aren’t equipped anymore with LPT-ports and COM-ports. However it is still possible to connect external COM-ports to the USB-ports of the computer. These COM-ports are called COM-port or serial adapters or convertors.
Again reed switches must be connected directly to the ground of the booster (in case of Märklin the brown wire) and not with the ground of the S88 modules (pin 6). That way the serial port is protected against a short circuit between a reed switch and a rail.
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Drawing post

Introduction drawing a railway

With the drawing post a model railway can be drawn, changed and saved. Numerous drawings can be drawn and saved and afterwards again be opened or deleted.
Each drawing is saved as a file with as name the drawing name and with extension “.plr”. The file resides on the hard disk in the directory where “Polaris” is installed.

Railway management

1. Create a new railway :

A new railway drawing is created via menu “File \ New”. The window “New file” appears in which the name of the railway has to be entered. Also the scale, turnout size and zoom of the railway drawing is set in this window. These settings can afterwards be changed in the “settings” data window. See “settings” for more information.


2. Open an existing railway :

An existing railway drawing is opened via menu “File \ Open”. The window “Open file” with a list of names of the existing railways appears. The railway drawing opens as soon as a railway is selected in the list.


3. Save a railway :

The railway drawing is saved via menu “File \ Save”. Before saving the railway a window appears asking to determine direction “forth”. See paragraph “Generate connections” in chapter “Editing a railway”.


4. Save a railway under a different name :

An existing railway is saved under a different name via menu “File \ Save as”. The window “New file” appears in which the name of the railway has to be entered. The scale of the railway drawing cannot be changed at this point.


5. Delete a railway :

An existing railway is deleted via menu “File \ Delete”. The window “Delete file” with a list of names of the existing railways appears. As soon as a railway is selected in the list a new window opens asking whether you are sure. After confirming with the “yes”-button the railway is deleted.


6. Print a railway :

An existing railway is printed via menu “File \ Print”. The window “Print” appears in which a selection can be made between “proportional” print and “fit to page” print. Pushing the “OK”-button the railway drawing is sent to the standard printer (set in Windows).


7. Closing the application :

If changes are made to the railway a window appears asking whether you want to save the railway.


Inserting building objects

Building objects

To draw a railway following building objects are available :
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The building objects that are to be inserted can be selected with as well mouse as keyboard by clicking on the icons on top of the drawing area or by pushing the buttons on the keyboard corresponding with the red letter in the icons.
While inserting a building object a drawing cross is displayed dragging the building object. The drawing cross is moved by means of the mouse or the arrow buttons on the keyboard. If the shift function is off (“shift lock” off and shift not pressed) “snap to grid” is on. This means that the mouse moves with steps according to the grid. If “variable turnout size“ is selected, the grid is changed when changing the turnout width.


The available building objects are :
- “L” : left turnout
- “R” : right turnout
- “K” : cross turnout
- “X” : crossing
- “B” : block
- “V” : junction track
- “S” : signal
- “O” : output (uncouple rail, etc.)
- “i”  : input (input number of S88 module)
- “D” : turntable
- “P” : step program
Underneath the drawing area a message line is displayed with drawing directions.


Rules for drawing a railway (see supplied example)

- A railway is divided into blocks to secure train traffic. A block is a length of a track that only can be occupied by one train.

- Junction tracks are only used for short connections between turnouts or as buffer zone between a block and a turnout. Junction tracks have no occupied detection.

- A block is divided in minimum 2 and maximum 6 sections.

- An end section should be at least as long as a reasonable braking distance, since a locomotive eventually must stop on the end section (see “Remarks block”).

- A block should be at least as long as the longest train increased with a reasonable braking distance (see “Remarks block”).

- A block can be assigned certain features for the benefit of automatic train traffic.

- A locomotive in mode automatic always chooses a free block with the lowest number, at least when the features of the block do allow this.

- The numbers of the sections must be equal to the numbers of the digital inputs of the S88 modules. The numbers of the turnouts and signals must be equal to the numbers of the decoder outputs to which they are connected.

- Signals are inserted last because they have to be assigned to a block. Only one signal for direction “forth” and one signal for direction “back” can be assigned to a block.

- It is possible to apply loops where necessary.

Important remarks : see “Remarks block”

Editing a railway

The inserted building objects can be selected via the keyboard via the first three menu selections under menu “Edit”. Making these menu selections a drawing cross appears which is moved by means of the mouse or the arrow buttons on the keyboard. A building object is selected clicking the left mouse button or pushing the “enter”-button.
If the shift function is off (“shift lock” off and shift not pressed) “snap to grid” is on. This means that the mouse moves with steps according to the grid. If “variable turnout size“ is selected, the grid is changed when changing the turnout width.


If the railway drawing is bigger than your screen, the drawing area can be moved down/up by pushing the "Page Up/Page Down" button. Moving right/left is done by pushing simultaneously the "Shift" button and the "Page Up/Page Down" button.
The drawing area can be moved as well by holding down the left mouse button within the drawing area, move the mouse and then release the button.
This way model railways can be created with an unlimited size.


1. Move

A building object can be moved by directly clicking on it with the left mouse button or by selecting the object via menu “Move (F5)”.
To move blocks and junction tracks push the left mouse button for 1 second.


2. Move point

A point of a block or junction track can be moved by directly clicking on it with the left mouse button or by selecting the object via menu “Move point”.
If an end point of a block or junction track is selected, points can be added or deleted.


3. Edit data

The data window of a building object is opened by directly clicking on it with the right mouse button or by selecting the object via menu “Edit data (F6)”.


4. Delete

A building object is deleted by making menu selection “Delete (F7)” and then clicking on it.
When deleting a block also the accompanying signals are deleted.


5. Move railway

Making menu selection “Move railway” a rectangle appears marking the outer limits of the railway. The railway is moved as a whole by moving the rectangle by means of the mouse or the arrow buttons. The railway is moved to the new position by clicking the left mouse button or pushing the “enter”-button on the keyboard.


6. Generate connections

Making menu selection “Generate connections” a window “Determination direction forth” appears. At an end point of the first block of the railway a red arrow is shown indicating direction “forth”. Push “Yes” if this is correct. Pushing the “No” button or clicking the opposite end point of the block reverses direction “forth”.
If for instance the railway is a closed loop, then here it is established if locomotives with direction “forth” go round clockwise or counterclockwise.
Points that do not connect to a next block are displayed in red. That way it’s possible to monitor if all building blocks are connected correctly.


Block

Window “Block data” is opened by clicking on a block with the right mouse button or via menu “Block”.
Only in the drawing post the block number can be modified. Via a left mouse click (+) or right mouse click (-) on the “+/-“ button a next free number is entered.


Settings (features) for mode automatic
- speed :  a loco takes the speed set in the block as soon as it enters the begin section of the block

- delay time :  a loco takes the delay time set in the block as soon as it enters a station/release-section or the end section

- delay time only for persons trains

- allowed train direction :  determines which train direction (forth, back or both) is allowed on the block

- allowed trains :  determines which type of trains (persons, goods, shunt or other) are allowed on the block

- overhead wire :  if this option is not selected locos defined as “electric” are not allowed on the block

Layer

To distinguish blocks and junction tracks on the screen, laying almost on top of each other, they can be assigned to layer 0, 1, 2 or 3.

In the upper left corner of the drawing area numbers 1, 2 and 3 are displayed. Clicking on one of the numbers switches on or off the layer with the corresponding number. If a layer is switched off, the blocks and junction tracks assigned to the layer are displayed in a faint colour.

Blocks and junction tracks assigned to layer 0 are always displayed in their normal colour.

Speed correction

Speed corrections are only necessary for older locomotives when they don’t keep the same speed in straight tracks, curves and slopes. Then these corrections are useful for synchronisation of the train speed.
The speed corrections set in a block are inactive if automatic speed correction is selected (see “locomotive control”).
A speed correction can be set for curves in the block, and a correction for direction forth and direction back can be set for a slope.
The value of the correction for curves lies between 0 and +4, for slopes the value lies between -4 and +4. The corrections for the slope are dependent of the driving direction of the loco and apply for the entire block. The correction for curves is independent of the driving direction of the loco and does not apply when the loco drives on a block line of which the angle with the previous block line is higher than 170°, or when the block line is longer than 60cm. In other words the curve correction is not applied when the loco drives on straight or nearly straight tracks.
The correction for curves is added to the correction for the slope dependent on the driving direction of the loco.

The speed of the loco is adjusted according to the following formula :

     speed step  =  speed step + ((curve correction + slope correction) x (decoder steps / 28))

The value "decoder steps" can be 14, 28, or 126.

Example : a locomotive with 28 decoder steps drives in direction forth with an actual speed step of 10 on a block with an upward slope with a straight part of 100 cm and a curve. The speed corrections are set as follows :

   - curve : +1

   - slope direction forth : +2

   - slope direction back : -1

The adjusted actual speed step in the straight part is 12 (12= 10 + ( (0 + 2) x (28 / 28)).

The adjusted actual speed step in the curve is 13 (13= 10 + ( (1 + 2) x (28 / 28)).

When the locomotive drives in direction back then the speed step in the straight part is 9 (9 = 10 + ( (0 - 1) x (28 / 28)).

In the curve in direction back the speed step becomes 10 (10 = 10 + ( (1 - 1) x (28 / 28)).

The speed corrections for slopes eventually can be used for tracks that affect the speed of the loco for some reason.


Loop

A loop can be defined in a block or a junction track. A block or junction track is defined as loop if a locomotive running over that track is changing from one direction (forth or back) to the other direction. For two-rail systems this means that the poles of the tracks change.
If a block is defined as a loop, the main direction (forth/back) of a loco on the screen changes entering a block with opposite main direction. This can be the loop block itself, otherwise the next block.
If a junction track is defined as loop, the main direction of a loco on the screen changes entering a block after the junction track.


Section (see also “Position detection of trains”)

A block is divided in 2 to maximum 7 sections :

- S1 begin section direction forth = end/stop section direction back

- S2 station/release direction back

- S3 station/release short trains direction back

- S0 section with no occupied detection

- S4 station/release short trains direction forth

- S5 station/release direction forth

- S6 end/stop section direction forth / begin section direction back

Sections S1 to S6 have a number that corresponds with an input of an S88 module.
A block consists of minimum a begin and an end section. The begin section direction forth is at the same time the end section direction back and the end section direction forth is at the same time the begin section direction back. The block can be divided further on in freely selectable station/release sections, yet in a fixed order as indicated above. Finally a section without occupied detection can be located between 2 sections with a different direction.
If a delay time is set in a block and a short train enters a “station/release short trains”-section, then the train will stop on this section or when absent on the next section. Long trains stop on “station/release”-sections or when absent on the end section. When a train is stopped this way, the previous block is released at the same time.
Trains always will stop on the end section if there is no way through. For that reason signals are linked to the end sections.


Drawing a block (see also “Position detection of trains”)

A block is drawn with a maximum of 15 lines. The angle between the lines in a curve is limited to 120°. For each straight section only one line has to be drawn. In case that a section contains a curve more lines are drawn.
To each section a unique number is assigned, corresponding with an S88 input. Via a left mouse click (+) or right mouse click (-) on the “+/-“ button a next free number is entered.
When drawing, directions “forth” and “back” are not important. Only pay attention to enter the right S88 numbers for the right lines. Check the numbers by hovering over the sections with the mouse.
The first drawn line is line 1 and always is part of section “S1: stop section”. The last drawn line has the highest line number and always is part of section “S6: stop section”. So a block is drawn either in direction “forth” or “back”. But if it’s drawn in the direction “back”, the line numbers and section sort numbers (S1 to S6) will be reversed when generating the connections (see chapter “Editing a railway”). So line 1 becomes the last line etc. Section S1 becomes S6, S2 becomes S5 and S3 becomes S4. The S88 numbers stay with the same lines.


In the example below a block is drawn with a begin and end section and in between a section without occupied detection.
The block is drawn starting from the upper right point. The first horizontal line forms the begin section “S1: stop section” with S88 number 11. The last 4 lines form the end section “S6: stop section” with number 12. Both sections are about 60 cm long.
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If the same block, with the same sections and corresponding S88 numbers, is drawn starting from the bottommost point, the first 4 lines form the begin section “S1: stop section” with number 12. The last line forms the end section “S6: stop section” with number 11.
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So it’s all the same in which direction the blocks are drawn, as long as the right numbers are entered for the right lines.

Lengths

When drawing a block, the length and the angle of the actual line is displayed above the drawing area. The line lengths are in centimetres and are also displayed in the block data window. If the blocks are drawn with an accuracy of less than 10 centimetres (H0) the locomotives on the screen can run synchronised with the model trains.


Drawing a curve

To facilitate drawing a curve when drawing a block, push button “C” on the keyboard. After doing this, a number of lines are drawn automatically, making a curve of 180°. The number of lines can be entered via the keyboard and is limited from 3 to 9 lines. Mind that the maximum number of lines in a block is 15. To draw a curve of 90°, draw a curve of 180° with an even number of lines. Then with the “Backspace” button remove the unnecessary lines.

Background image

For more complexe railways, a background image can be set, to draw on top of the image (see “Settings”).

Important remarks

- The automatic deceleration comes into effect as soon as the braking distance is higher than the length of an end section. This way the locos can stop in time on the end sections, that is when the railway drawing is  synchronised correctly. An end section may be drawn a little shorter than the real end section because this way the calculated braking distance is decreasing.
An end section should be at least 20 cm (H0) long, excepted extra short blocks (see next remark).

- A block should be at least as long as the longest train increased with a reasonable braking distance. Short blocks even down to 20 cm (H0) can be drawn if necessary, for instance for little railways (see paragraph about forced driving).

- On the other hand the speed on a certain block is to be set in such a way that trains can stop on the end section with a reasonable braking distance.

- If a block or junction track is wrongly defined as a loop, there will be blocks with a wrong main direction !!

- If 2 consecutive blocks form a loop, then only one block has to be defined as loop.

Turnout, signal and output (uncouple rail, etc.)

Windows “Switch data”, “Signal data” and “Output (uncouple rail, etc.)” are opened by clicking on the building object with the right mouse button or via menu “Block”. Only in the drawing post the numbers can be modified.


Turnouts, signals and outputs (uncouple rails, etc.) each have a number corresponding with a pair of decoder outputs. Since an output building object is connected to only one decoder output, two output building objects can have the same number.
Via a left mouse click (+) or right mouse click (-) on the “+/-“ button a next free number is entered.
The maximum number for a decoder output is 2047. For a building object with a number higher than 2047, no output command to the tracks is sent when changing the status.


When changing the angle of a switch or signal by means of the “w” or “t” buttons, the angle changes with steps of 15° if “snap to grid” is on. If not the angle changes each time with 1° (“shift lock” on or holding down shift).

Turnout (switch)

Turnouts consist of a number, position (straight or curve), pulse time and type of decoder (see further).
If a turnout is set to mode manual it can only be switched manually, and thus not automatically.
A turnout is switched by clicking on it or via the button in window “Switch data”. It cannot be switched if it is reserved by a loco and the other position of the turnout doesn't give a way through.
A turnout with a number between 3001 and 5047 can be controled by the decoder output of the turnout with the same number decreased by 3000. Therfore there’s the option “double switch”. If option “inverse” is checked the double switch switches inverse.
If “variable turnout size“ is selected then 5 turnout lenghts and 2 turnout widths can be set. Since the grid corresponds with a turnout width, the grid is set after selecting a turnout width.

Signal

A signal consists of one number for a two-status signal (red/green) or two numbers for a three-status signal (red/green/orange). So a three-status signals uses 4 decoder outputs (2 pair).
A signal is assigned to a block, is put nearby an end section and has direction forth or back. Further a signal has a pulse time and a type of decoder (see further).
Signals always are in a status showing whether there is a way through. For three-status signals the signal is orange if the signal on the next block is red.
If the signal is orange a loco in mode automatic will run at a speed set in “settings” as soon as it reaches the end section.
A signal can be forced in the red status (blinking red) to make sure a loco will stop on the block. The signal can be forced on or off by clicking on it or by pushing the status-button in window “Data signal”.


Output (uncouple rail, etc.)

An output building object is intended for a single load, usually a coil, that only should be activated for a short period, as this is the case with an uncouple rail. It corresponds with a single decoder output. If controlled by a central unit this output corresponds with a button, usually red or green, to operate turnouts, signals or uncouple rails.
The output building objects can be used in pairs to switch on and off a device, and therefore have the position red or green, made visible by colouring the red or green output object of a pair white.
An output object is activated by clicking on it or via the activate button in window "Output (uncouple rail, etc.)".


Pulse time

The pulse time or activation time is the time that a decoder output (see next issue) is activated after a command has been issued. The time can be set between 0 to 5 seconds with 100ms steps. If the time is set to 0 no “output off” command is sent. This can be useful for signal decoders or in case an output should stay activated as long as the next command for the same decoder is issued.
When a decoder output is activated the corresponding building object (turnout, signal or output) is marked with a blue rectangle.


Decoder

Selection “Motorola” or “DCC” is only used with “direct to booster without central unit” (see “Settings”). Both types of decoders have 8 outputs to control 8 loads. Since a turnout has two coils and a signal has two coils or two bulbs they use each time 2 decoder outputs. An uncouple rail only has one coil and therefore uses one decoder output.
The relationship between decoder addresses and numbers of turnouts, signals and output object pairs is as follows :
   Decoder address    Number turnout/signal

1
1 tot 4

2
5 tot 8

3
9 tot 12

4
13 tot 16

5
17 tot 20

 -
 -

63
249 tot 252

64
253 tot 256

 -
 -

512
2045 tot 2047

Input building object

An input building object is used to visualise the status of an S88 input. Thus S88 inputs can be connected to sections as well as to input building objects.

Since the maximum number of S88 inputs is 496, the same number of input building objects can be added. Via a left mouse click (+) or right mouse click (-) on the “+/-“ button a next free number is entered.

This building object can be used for instance to visualise the status of a reed contact, microswitch, LDR etc., which eventually is monitored in a step program.

Turntable

A maximum of 3 turntables can be added to the railway drawing.

A turntable is added to the railway drawing the same way as a junction track. The junction track represents the turntable bridge.
A maximum of 24 track connections can be defined for half a circle, thus in total 48 track connections. This maximum can be lower for smaller turntables or if a smaller zoom factor is selected.
In the drawing post, while the turntable window is opened, a connection is defined together with the opposite connection by clicking on the concerned position with the left mouse button. Not defined connections are displayed with little black points, defined connections are displayed with big black points. A defined connection can be removed again by clicking on it with the left mouse button.
The numbering of the defined connections is always ascending clockwise.

The turntable window has following featuers and buttons :

· Maximum number of positions : with a maximum of 24, also dependend on the turntable siae and the zoom factor

· Bridge speed : speed of the bridge in % (10% to 100%)

· In position detection : S88 number of the feedback of “bridge in position”

· Ocupied detection : S88 number of the feedback of “bridge occupied”

· Pulse time : activating time of the decoder outputs, in 100 millisecond steps

· System : 1 or 2

System 1 : used for a turntable with a left-right motor, connected to 2 outputs of a function decoder

· Address turn clockwise and address turn counterclockwise : output adresses function decoder for motor left-right, corresponding with the green and red buttons of a control unit.

· Push buttons turn clockwise and counterclockwise : command to the function decoder

· Selection target position : position of the half circle

· Timeout : time in seconds the command stays active after the bridge on the screen has reached its target position and there is no “bridge in position” feedback.

· Off delay : time, in steps of 100 milliseconds, the command stays acive after the bridge on the screen has reached its target position and the “bridge in position” feedback is active.

System 2 : compatible with Märklin turntable decoder 7686, which can be used for turntables Märklin 7286, Fleischmann 6052, 6152, 6154, 6651, 9152, 6680, 6652, and Roco 35900, 42615

· Address area of the turntable decoder : 14 = 209 to 224;  15 = 225 to 240 (standard function decoder outputs)

· Start address : a different address can be entered in stead of the address areas 14 or 15

· Push buttons turn clockwise and counterclockwise : set turning direction

· Push button and selection target position : turn to the selected target position (half circle)

· Push buttons step clockwise and counterclockwise : turn to the next position

· Push button “Turn” : turn 180°

· Push buttons for configuration of the turntable decoder :

· Clear : save first position

· Input : save a position

· End : finish after saving the last position

Described above the turntable is controled by push buttons, however it’s easier to click with the mouse on the target  position.

Clicking with the right mouse button turns the bridge clockwise to the target postion. Clicking with the left mouse button turns the bridge counterclockwise to the target postion.

Remark :

No command is sent to the decoder if the set address is 0 or if the “Ctrl” button is held down while issuing a command. This is intended to position the turntable on the screen to the same position as the model turntable.

Timetable

About timetables

A timetable consists of a sequence of adjacent blocks, with each block being assigned a departure time, a delay time and a speed.

A timetable can be assigned to one or more locomotives and once a timetable is assigned the locomotive can be set in “mode timetable”.

A locomotive running in “mode timetable” keeps on running on the blocks according to the timetable, taking into account the departure times or delay times determined in the timetable.

A timetable can be created, changed and deleted in the drawing post.
In the control post the data of the existing timetables can be changed at all times.

The timetables are always linked to only one railway drawing and are saved as a file on the hard disk in the same directory where “Polaris” is installed. The file is saved with a file name equal to the railway name and with extension “.trj”. Mind that when the railway is deleted the timetable file is deleted as well.


Create, change and delete timetables

The data window of the timetables, opened via menu “Timetable\New (F8)” or “Timetable\Edit (F9)”,displays  following columns :

Block     Depart(hour:min)     Delay(sec)     Speed
- A block is added by clicking on the block while the focus is on the empty line at the bottom of the table. The last added block can be deleted by clicking on it once again. If a line in the table is focused, then the concerning block of the line can be changed by clicking on the desired block, provided that this block has connection with the previous block in the table.

- In column “Depart(hour:min)” a departure time is entered in hours and minutes. If 0 is entered the departure time is ignored.

- In column “Delay(sec)” the delay time is entered in seconds. The loco will delay for minimum the entered time, even if the departure time has expired.

- In column “Speed” the locomotive speed is entered in km/h

If the first and the last block of a timetable have connection, the timetable is cyclical. If a timetable is cyclical, a locomotive, to which the timetable is assigned (see paragraph "assign and edit a timetable") and which stands in mode timetable, can keep on running. If it's not cyclical the locomotive will stop on the last block of the timetable.
 
The name of a timetable can have a length of 20 characters.

Opening the data window of the timetables via menu “Timetable\New (F8)”, a new timetable name can be entered, blocks can be added and deleted, and the data can be entered. The timetable is saved pushing the “Save timetable”-button.

Opening the data window via menu “Timetable\Edit (F9)”, blocks can be added and deleted and data and names of all existing timetables can be changed. The timetables are saved all together pushing the “Save timetables”-button.

Opening the data window via menu “Timetable\delete”, a timetable can be selected and deleted by pushing the “Delete timetable”-button.

In the control post, only the data of the existing timetables can be changed and saved.


Time and time base

The time is only visible in the control post in the status bar and can be changed together with the time base by clicking on the time or by pushing “x” on the keyboard. The time base also can be changed via menu “Settings”.

The time base is a number that indicates how many fictitious seconds go in a real second. For instance with a time base of 5 the fictitious time will change with 5 second steps every real second. A time base of 1 gives an equal fictitious and real time, a time base of 60 gives a minute fictitious time for every real second.

The time base is only useful when using timetables and is intended to get a more or less realistic timetable and yet not having to wait that long. After all in model railway terms one minute seems a very long time, and entering seconds in a timetable doesn't seem realistic either.

Control post

Introduction to control post

The control post is started via menu “Control post\Start online (F10)” or “Control post\Start offline (F11)”.

In the control post locomotives can be created, deleted, put on and taken off the track and controlled via the command post or the control window. Turnouts, signals and other loads can be controlled, timetables can be assigned to locomotives and step programs can be activated.


1. Start online (F10)

If the control post is started online then command signals are sent through the communications port (the serial COM-port) to the central unit or directly to the booster. The model locomotives, turnouts, signals and other loads can be controlled from the PC.


2. Start offline (F11)

If the control post is started offline no command signals are sent through the communications port. The program is simulating the movements of the trains and the status of turnouts and signals.
This is very useful for testing the railway.


3. End session

The control post is closed down via menu “Control post\End session”.
When closing down the control post and changes have been made in the control post, a confirmation window pops up. Confirming the saving, the locomotives and wagons, with their actual status and position, are saved in a file located in the same directory of the “Polaris”-software. The file is saved with a determined name (see next paragraph) with extension “.loc”. Mind that when the railway is deleted the locomotives file is deleted as well.


File management of locomotives and wagons

The locomotives, wagons and their positions are kept in a file with extension “.loc”. When selecting a railway drawing, the name of the locomotives file is set equal to the name of the railway drawing. Afterwards the name can be changed in the control post. This way a locomotive/wagon set of each time another individual can be loaded for the same railway drawing. On the other hand the same locomotive/wagon set of a specific individual can be loaded for different railway drawings.

A function decoder file has always the same name as the locomotives file. This means that creating a new locomotives file, or opening, saving as or deleting this file, also applies to the function decoder file.

1. Create a new locomotives file :

A new locomotives file is created via menu “File \ New”. The window “New file” appears in which the name of the locomotives file can be entered.


2. Open an existing locomotives file:

Window “Open locomotives file”, showing a list of names of existing locomotives files, is opened via menu “File \ Open”.


3. Save a locomotives file :

Selecting menu “File \ Save”, the locomotives file is saved after confirmation.


4. Save a locomotives file under a different name :

The actual locomotives file is saved under a different name via menu “File \ Save as”. The window “New file” appears in which the name of the locomotives file can be entered.


5. Delete a locomotives file :

Window “Delete file”, showing a list of names of existing locomotives files, is opened via menu “File \ Delete”. The selected file is deleted after confirmation.


Manage trains

1. Create, delete and modify locomotives and trains

To make it possible to put trains on the screen, first the trains have to be created. This is done by opening the train management window via the menu “Loco\Manage”.
A locomotive is created by entering a decoder number and then clicking on button “Add”.
The decoder number can be changed by entering the new decoder number and then clicking on button “Mod”.
A locomotive is deleted by selecting its decoder number in the listbox and then clicking on button “Delete”. A locomotive cannot be deleted if he is switched on.

The window contains a tab for the locomotive and a tab for the wagons connected to the locomotive.


1.1. Tab “Locomotive”

Following data can be entered :

- photo : an image of the locomotive (see further)

- name : an arbitrary description

- engine : steam, diesel or electric

- type : persons, goods, shunt or other

- total kilometre counter

- kilometre counter direction forth

- day kilometre counter

- decoder : decoder type inside the loco : Motorola old 14 steps, new 14 or 27 steps; DCC 14, 28 or 128 steps

Speed curve

The speed curve couples each speed step (14, 28 or 128 steps) to a scaled speed in km/h.

The speed curve is particularly used while running online to synchronise the train speeds on the model railway with those on the screen. Once the speed curve is set correctly (calibrated) the model locomotive is running synchronised and the exact scaled speed of the model locomotive is known.
The speed (in km/h) corresponding with each decoder step can be set automatically or manually.

To set the curve automatically :

-
enter the numbers of the inputs (occupied detections ) and the distance in centimeter in the appropriate fields in the curve window.

* To calibrate high speeds : determine the length of a closed railway circuit and enter the distance. Determine an occupied detection on the circuit and enter its number for both inputs.
If there is no closed circuit or if the circuit is too long: determine 2 occupied detections with an in between distance of at least 200 cm.

* To calibrate low speeds it’s better to take a distance of less then 100 cm (this is less time consuming).

-
Set "drive out pos. edge" or "drive out neg. edge" via the push button : this determines whether the calibration of a certain decoder step ends when the second occupied detection (driving out) changes from 0 to 1 or from 1 to 0. Mind that inputs 1 and 2 may have the same number.

-
Set "forwards/backwards" or "only forwards" via the push button : after calibration of a certain decoder step :

* “forwards/backwards”: the direction of the locomotive is switched and the calibration of the next step starts.

* “only forwards”: the direction of the locomotive is switched and it runs past the input by which the calibration is started. Then the direction of the locomotive is switched again and the calibration restarts. So the calibration always starts in the same direction.

-
put the model loco on the rails in front of one of the 2 occupied detections, not in between the occupied detections. Mind that the first occupied detection can be either input 1 or input 2. For calibration of high speeds with a closed circuit the loco can be put on the rails on either which location.

-
put the screen loco on an arbitrary block and set the direction of the loco that way it runs towards both occupied detections.

- 
then set the decoder step of the curve from which the calibration has to be started. The decoder step is increased/decreased by clicking on the decoder step value with the left/right mouse button or by pressing simultaneously the "alt" button and the "left/right" arrow button.

-
then push the "calibrate" button to start calibration : the loco will run with the set decoder step. The calibration of the step starts when the first occupied detection is activated, and is finished when the second occupied detection is activated or deactivated, depending on the setting. The loco will continue running forth and back until it has reached the zero decoder step. The process can be stopped by pushing the "stop" button.

Example : calibration of a locomotive with 28 decoder steps

3-rail or 2-rail with track detection:

- calibrate decoder steps 28 to 10 with closed circuit:

Settings:

Decoder step on 28 (= maximum)

Drive out pos. edge                    Input 1 = X          Distance = L          Input 2 = X

( X = number of either which detection in the circuit;   L = length of the circuit in cm )

- calibrate decoder steps 28 to 10 without closed circuit :

  ...._____________LOC (____________________________________________________________________....

	
	S88-input 1
	S88- input 2
	S88- input 3
	S88- input 4
	S88- input 5

	
	
	
	
	

	
	
	(
	220 cm
	(


Settings:

Decoder step on 28 (= maximum)

Drive out neg. edge                    Input 1 = 2          Distance = 220          Input 2 = 4

- Calibrate decoder steps 9 tot 1 :

  ...._____________LOC (____________________________________________________________________....

	
	S88- input 1
	S88-input 2
	S88-input 3
	S88-input 4
	S88-input 5

	
	
	

	
	
	(
	50cm
	(


Settings:

Decoder step on 9

Drive out neg. edge                    Input 1 = 2          Distance = 50          Input 2 = 2

Detection with reed-contacts:  (see chapter "occupied detection")
- calibrate decoder steps 28 to 10 with closed circuit:

Settings:

Decoder step on 28 (= maximum)

Drive out pos. edge                    Input 1 = X          Distance  = L          Input 2 = X

( X = number of either which detection in the circuit;   L = length of the circuit in cm )

When detecting with reed contacts, sections are determined by a reed contact at the beginning and another one at the end of the section. If one takes the occupied detection of a section, its best to choose the shortest one in the circuit and then, before starting calibration, to put the locomotive outside the section.

- Calibrate decoder steps 28 tot 10 :

  ...._____________LOC (____________________________________________________________________....

	
	
	
	
	
	

	S88-input 1
	S88-input 1&2
	S88-input 2&3
	S88-input 3&4
	S88-input 4&5

	
	
	
	
	

	
	
	(
	220 cm
	(


Settings:

Decoder step on 28 (= maximum)

Drive out pos. edge                    Input 1 = 1          Distance = 220          Input 2 = 5

- Calibrate decoder steps 9 tot 1 :

  ...._____________LOC (____________________________________________________________________....

	
	
	
	
	
	

	S88-input 1
	S88-input 1&2
	S88-input 2&3
	S88-input 3&4
	S88-input 4&5

	
	
	

	
	
	(
	50cm
	(


Settings:

Decoder step on 9

Drive out neg. edge                    Input 1 = 1          Distance = 50          Input 2 = 3

Remarks :

-
The time lapse of the locomotive running from one input to the other has to be a least 5 seconds.

-
Mind that an S88 input is deactivated with a delay time of approximately 1 second. This means that when setting a negative edge the calculated speed will be lower, the higher the speed the higher the deviation. Thus it is advised to set always a positive edge, except eventually for the very low speeds.

-
If a negative edge is set, with track detection the lenght of the locomotive has to be added to the distance since the calibration of a particular step starts with a positive edge, when entering a section with the front wheels, and stops with a negative edge, when leaving a section with the rear wheels.

-
It’s possible that a loco running at higher speed features a different forward and backward speed. In that case do the calibration with the setting “only forwards”.

To set the curve manually (see also "Synchronisation of the train speed") :

-
put the model loco on the tracks and put the screen loco onto the railway drawing at the same location

-
switch the loco to mode shunt and switch on "Forced driving".

-
at first the loco has to run at maximum speed (make sure the loco can run in a closed circuit), then set the end curve point until the loco on the screen keeps up with the model loco. The speed value is increased/decreased by clicking on it with the left/right mouse button or by pressing simultaneously the "alt" button and the "up/down" arrow button. The decoder step of the curve is increased/decreased by clicking on the decoder step value with the left/right mouse button or by pressing simultaneously the "alt" button and the "left/right" arrow button.

-
then set the speeds corresponding with the other decoder steps.

Remark : the speed in km/h of a loco is calculated as follows : a loco is covering for instance a distance of 2 metres in 8.5 seconds. The speed converted to km/h and to scale HO=1/87 is :

     V = (2m / 8.5s) x 3,6 x 87 = 73.6 km/h

1.2. Tab “Wagons”

Tab “Wagons” contains a table in which 20 wagons can be entered, each displayed with an image and the length of the wagon.
The “Add”-button opens the wagon window (see further). In the wagon window a new wagon can be created if necessary. Pushing the "OK"-button, the selected wagon is inserted into the train at the selected position. The "Delete"-button deletes the selected wagon. Wagons can be added at the back or at the front of the locomotive.
Wagons also can be added or deleted by coupling freestanding wagons or uncoupling wagons respectively.


Underneath the table the length of the train and the status whether the train is short or long is displayed. This is important for the program to known on which station section the train has to stop. The value which determines whether a train is short or long is set in window “settings”.
The length of a train is also important for admittance to a block. A train which is longer than a block (on the screen) cannot enter the block, unless the locomotive is driving forced.


Remark : a wagon can also be defined as help locomotive.

2. Putting on and taking off the track a train

A train is put on the track by first opening the window “Put locomotive on the track” via menu “Loco\Put on the track (Ctrl+Ins)”. Now the selected locomotive with its wagons can be put on the track by clicking on a block or by entering the block number.
A locomotive is represented as a circle enclosing its number. The colour is blue for direction “forth” and red for direction back. Of course the loco number has to be the same as the number of the decoder inside the loco. A wagon is represented as a line with length and colour according to the wagon table (see further).
The main direction (forth or back) of the loco can be chosen freely.

After putting a loco on the track the control buttons, speed and delay time of that particular loco become visible in the command post.

Selecting menu “Loco\Take of the track (Ctrl+Del)” a locomotive together with its wagons is removed by clicking on the locomotive or pressing the “enter” button on the keyboard. If only the locomotive has to be removed and not the wagons, then first uncouple the wagons from the locomotive.


Manage wagons

1. Create, delete and modify wagons or help locomotives

Window “Wagon management” is opened via menu “Wagon\Manage”. In this window new wagons can be created and existing ones deleted. The table also displays wagons connected to a locomotive and freestanding wagons.
A wagon has following features :
- photo :  an image of the wagon (see further) 
- type : persons (blue), goods (brown), special (green) or help locomotive (green)
- number : an arbitrary identification number (max. 9 digits) 
- description
- length :  length of the model wagon in centimetre (max. 60 cm), important for the train length 
- weight :  in principle the weight in kg, fully loaded
- % :  load percentage of the wagon


Clicking on a wagon with the right mouse button opens window "Edit wagons" displaying a table as described above. The wagon which is clicked on is displayed together with eventually other wagons it is connected to.


Help locomotive

A wagon can be defined as help locomotive. Via the number of the wagon that’s defined as a help locomotive, an exsisting locomotive that’s not on the tracks and that’s not connected to wagons, can be selected (see Tab “Wagons” in window “Train management”).
If this help locomotive is connected to a locomotive located on the tracks (the main locomotive), then the help locomotive adapts the speed of the main locomotive.
A locomotive that is already put on the tracks on the screen can not function as a help locomotive, and on the other hand a locomotive that is already functioning as a help locomotive can not be put on the tracks as a normal locomotive.

2. Putting on and taking off the track a wagon

Selecting menu “Wagon\Put on the track” opens window “Put wagon on the track” displaying a table with wagons not located on the tracks and not connected to a locomotive. The selected wagon is put on a block by clicking on the block.

Selecting menu “Wagon\Take of the track” a wagon is removed from the tracks by clicking on the wagon.


3. Photo of a locomotive or wagon

An image of a locomotive or a wagon is displayed by means of a bitmap file (extension “.bmp”), installed in directory “\foto\loc” or “\foto\wag”. The size of the bitmap image of a locomotive is 160 pixels wide and 64 pixels high, the size of a wagon image is 160 pixels wide and 40 pixels high.

Command post

The command post is located in the upper part of the window and displays the control buttons, speed and delay time of the locomotives put on the track. The emergency stop (E-Stop) is located in the right part of the command post.
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The figure above displays the controls of 5 locomotives. The left and right keyboard buttons are used to select a locomotive to control it with the keyboard. The speed and delay of the selected locomotive are displayed with a yellow background colour.


Locomotive control

The locomotive is operated by means of 3 control buttons, the speed field and the delay field :

- the upper button (at "Loco On/Off (L)" height) switches the loco on or off and is operated by mouse or by pushing “L” on the keyboard :
   - green loco number  = ON
   - red loco number  = OFF

- the second button (at "Mode/Dir (M/D)" height) changes the mode and is operated by mouse or by pushing “M” on the keyboard :
   - red “S”  = SHUNT
   - green “M”  = MANUAL
   - purple “A”  = AUTOMATIC
   - yellow “T”  = TIMETABLE

- de third button (at "Mode/Dir (M/D)" height)  changes the direction and can be operated, when the loco stands still, by mouse or by pushing “D” on the keyboard :
   - green “F”  = FORWARD
   - red “B”  = BACKWARDS

- at "Speed (^)" height the set speed is displayed and is increased by the left mouse button or by the “upwards”-button and decreased by the right mouse button or by the “downwards”-button. It cannot be changed when the loco is off or when the loco is not in shunt mode and there is no way through.

- at "Delay (+/-)" height the actual delay time is displayed and is increased by the left mouse button or by the “+”-button and decreased by the right mouse button or by the “-”-button. It cannot be changed in shunt mode or manual mode or when the loco is moving.

When the loco is in mode automatic or timetable, speed and delay time are set automatically (see “Block” and “Assign and edit timetable”).


Emergency stop

The emergency stop is activated by pushing the “E-Stop”-button or by pushing the “SPACE”-bar on the keyboard. All locomotives are switched off and if the control post is online the booster is switched off and an emergency message box appears. The booster is switched on again acknowledging the message.


A locomotive has 4 modes :
   - shunt
   - manual
   - automatic
   - timetable

The mode is changed per loco by means of the mode control button in the command post (see figure above) or in the control window of the loco. Pushing the button the mode changes as follows : shunt -> manual -> automatic -> (timetable). If no timetable is assigned to the loco or if the loco is not located on a block of the assigned timetable mode timetable is not available.


- In mode shunt the locomotive doesn’t move on the screen, except when “Forced driving” is activated (see paragraph “Forced driving, coupling and uncoupling wagons”). The model locomotive runs at the set speed without acceleration or deceleration. Besides shunting the shunt mode is useful to put the model locomotive at the same position as the screen locomotive. When no S88-modules are installed the locos still can be controlled in shunt mode.

- In mode manual the loco keeps on running at the set speed as long as there's a way through. The turnouts have to be set manually in the right position.

- In mode automatic the loco keeps on running completely automatic at the speed set in the blocks. The loco will select a free block with the lowest number depending on the features of the block.

- In mode timetable the loco keeps on running on the blocks entered in the timetable, which is assigned to the loco, and according to the departure time, delay time and speed set in the timetable.

In all modes except shunt mode a connection is made between the actual block and the target block. Thereby the source (actual) block, the target block and eventual switches between both blocks are reserved. The reservation of the source block and the switches are released the moment the locomotive enters the station section or the end section of the target block. To be able to release reservation while online driving, position detection is needed.
See paragraph about forced driving for more info.

Reasons for a locomotive not being able to move :

- the signal is red or forced

- at least one turnout is occupied by another locomotive

- the train type is not allowed on the next block

- the loco is in mode manual and :
   - the position of the turnouts do not provide a way through
   - the next block according to the turnout positions is occupied

- the loco is in mode automatic and :
   - the delay time has not yet expired
   - all blocks where the locomotive is allowed in the driving direction are reserved

- the loco is in mode timetable and :
   - the delay time has not yet expired
   - the next block of the timetable is reserved
   - the end of the timetable is reached and the first and the last block of the timetable are not adjacent

Important remark :

When several locomotives are waiting to enter for instance a station, the longest waiting loco will have priority.


Locomotive control

The locomotive control window is opened via menu “Loco\Control (F4)” or by clicking on the locomotive with the left mouse button.

Following locomotive settings can be done :

- speed by means of a track bar

- automatic speed correction (see further)

- forced driving (see further)

- gear by means of a track bar : value “1” is the lowest, “10” the highest gear : with a gear of “10” the loco will very quickly accelerate or decelerate to the set speed

- on/off status, mode and direction by means of the control buttons (equal to the command post buttons) 

- delay time (can be changed by double clicking on it while the loco is standing still in automatic or timetable mode)

- day kilometre counter (can be changed by double clicking on it)

- auxiliary functions on/off : depending on the type of decoder, 1, 5 or 21 functions are available (e.g. light, sound, ...) 
With F1 a start delay time is available : if F1 is activated and if the locomotive is started, the loco on the screen will wait during the amount of seconds entered. This is useful when F1 is simulating the startup sounds of the locomotive starting up its engine.

Following data cannot be modified : 

- the actual block

- the actual section type
- the main direction of the loco (forth or back) 

- the locomotive engine and the train type
- the total kilometre counter

- if one or more help locomotives are connected to the locomotive, possibly a red ‘M’ is displayed next to the speed bar. This indicates the maximum speed of the slowest help locomotive. The speed of the main locomotive consequently is limited to this maximum speed.

Automatic speed correction
Speed corrections are only necessary for older locomotives when they don’t keep the same speed in straight tracks, curves and slopes. Then these corrections are useful for synchronisation of the train speed.
The automatic speed correction is activated by button “ASC” at the left of the speed bar. It is only applied to locomotives running forwards and is used to make the locomotives run smoother and to synchronise with the locomotives on the screen. If a model train is running slower or faster because of a curve, a slope or whatever reason the program will set a small speed correction. The correction is executed each time in steps of 1/28th of the maximum speed (limited between +2 and -4 for straight lines, and between +4 and -2 for curves). If for instance a loco with 28 decoder steps is running much too slow on a block with a curve and a straight line, the fourth time the loco drives on the block the speed correction will have been increased up to +4 in the curve and +2 in the straight line. For a locomotive with 14 speed steps this would be +2 and +1.
If the automatic speed correction is activated the speed corrections set in the blocks are ignored.


Forced driving

Forced driving is activated by button “Force” at the left of the speed bar. For more information : see paragraph “Forced driving, coupling and uncoupling wagons”.


Assign and edit a timetable

The timetable window is opened via menu “Loco\Timetable (F4)” or by pushing the “timetable”-button in the locomotive control window.
If no timetable has been assigned to the locomotive the table is empty and the table name list box displays "*** none ***". By means of this list box a timetable, which is created in the drawing post, can be selected.
In the timetable window another locomotive can be selected by means of the list box or by clicking with the left mouse button on the locomotive.

As soon as a timetable is selected and the locomotive is located on a block of the timetable, the loco can be switched to mode timetable.

If the locomotive stands in mode timetable, it’s possible to jump to an eventually next line with the same blocknumber in the table with button “To next line with the same block number”.

If the locomotive is located on a block for which a departure time is entered, the delay time of the loco will be set to depart at the specified hour. If a delay time is entered for this block in the timetable, the loco will wait for the specified time regardless of the departure time. The remaining waiting time is displayed in seconds in the command post and modifiable.

The departure time, delay time and speed can always be changed and saved.

To make the time regulation look more realistic a time base is provided (see “Time and time base “).

A timetable can be assigned to several locomotives.


Synchronisation of the train speed

Synchronisation means making the trains on the screen keep up with the model trains. This way the exact scaled speed of the model locos is known (the speeds of the screen locos are always correct, see remarks).
Therefore the speed curves of the locos have to be set correctly in window "Train management\Locomotive". In addition to this automatic speed correction, set per locomotive, or speed corrections for curves and slopes, set per block, can be used.
Of course the railway has to be drawn with approximately the right lengths.


Settings in the locomotive decoder :
The acceleration and deceleration time of the locomotive decoder have to be disabled (set to 0 or as low as possible).
For older locomotives it may be necessary to set the minimum voltage in the loco decoder so the loco is not standing still in its lowest speed step.
Also for older locos the load control in the decoder can be disabled, since automatic speed correction or speed corrections set in the blocks can be applied.
It may happen that the maximum speed of a locomotive is too high. Then it’s advised to lower the maximum voltage in the locomotive decoder.


Guidelines to set up a railway and to synchronise the speed :

- open a new railway and draw the blocks and the sections making the lengths more or less correspond with the real lengths. But first measure the total length and width of the model railway and then draw the railway so it has exact the same length and width. To indicate the length and the width of the railway on the screen, do the following : draw a temporary horizontal one line junction track with the same length as the length of the railway at the top of the drawing area, and then draw a vertical junction track with the same length as the width of the railway at the left.

- save the railway and start the control post online
- create the loco in window “Train management” and enter the decoder type

- put the model loco on the track and put as well the newly created loco on a block on the railway drawing.

- switch the loco to mode shunt (“Forced driving” disabled).

- calibrate the locomotive by setting the speed curve (window "Train management” tab “Locomotive" push button “speed curve”). This is the most extensive but the most important step for synchronisation.

- eventually set speed corrections.

- drive the model loco to the same position as the loco on the screen if this isn't already the case.

- if the inputs of the S88-modules are connected correctly the loco now can be controlled manually or automatically. The loco on the screen will move approximately synchronised with the model loco.

Important remarks :

- The speed of a loco on the screen is always correct. The speed of the model locomotive is calibrated simply by adjusting the speed curve in window "Train management\Locomotive". So synchronic running model locomotives are running exactly at the speed set in the screen, at least if the railway is drawn with approximately the right dimensions.

- If the deceleration time of the decoder is not disabled the real braking distance will not correspond with the calculated distance in the program (automatic deceleration) causing the loco to come to a standstill beyond the end section.

- The length of a section is determined by the position of the reed switches (or incisions).

- Check out the demonstration of the control post online.

- When a model locomotive enters the end section of its target block the loco on the screen is moved to this section if it isn't already there. If the loco is in mode automatic or timetable, its speed is set again.

- If a loco for some reason runs too slow or is blocked or has entered a wrong block the speed will be set to 0 from the moment the loco on the screen reaches the end of the target block. Setting the speed to 0 causes the loco to stop with the set deceleration.

- complete synchronisation is not possible since the model locos have to reckon with all sorts of speed affecting factors as there are a cold engine, bad track contact, slopes, curves, bad driving at low speed, tension fluctuation.

Forced driving, coupling and uncoupling wagons

Block connections

In modes manual, automatic and timetable the locomotive needs a target block, and position detection (for online driving). Thereby a connection is made between the actual (source) block and the target block, reserving eventual switches between both blocks for the locomotive. This connection cannot be made if the next block or one of the turnouts is occupied, or if there is no next block, or if the target block is too short for the train.
Therefore shunt mode can be activated to be able to move the model locomotive while the locomotive on the screen stands still.


Forced driving

However enabling “Forced driving” via the locomotive control window or via menu "Loco\Forced driving", there are following possibilities :

-
if the locomotive is in mode shunt, it can move on the screen (together with its wagons) just like in the other modes. The difference with the other modes is that the train doesn’t need a connection to a target block and doesn’t need position detection. This way the train can run unlimited, just as long as it (on the screen) doesn’t reaches a dead end or runs against another train.

-
if the locomotive is in mode manual, automatic or timetable, it can run forwards to a target block which is shorter than the length of the train. This means however that a train that is longer than its target block keeps eventual switches or (the) source block(s) reserved with its rear end (on the screen), until it leaves these switches or (the) block(s).
Backwards the train can only move within the limits of its actual block.

Moreover, to keep the locomotive on the screen at equal position with the model locomotive, the locomotive on the screen can be driven faster or slower then the model locomotive by holding down the “Ctrl”-button while changing the speed with the up and down arrow buttons (not possible with the mouse).

Coupling and uncoupling wagons on the screen
Wagons on the screen are uncoupled by selecting “Wagon\Uncouple” from the menu or by pressing both “Ctrl” and “B” keys and then clicking on the wagon to uncouple. Wagons on the screen also are uncoupled by activating an uncouple rail touching the wagon to uncouple. Uncoupled or freestanding wagons are coupled again onto a train by simply running against it.
To make coupling and uncoupling easier it can be very helpful to drive in “forced driving”.


Programming locomotives

If option “direct to booster without central unit” is activated the settings of a locomotive decoder can be changed directly by the program.

The different types of programming are described below.


1. Motorola-decoders without CVs (registers)
Motorola-decoders having no configuration variables (CVs) are programmed via the EStop button (emergency stop or supply voltage off button), the direction button, the F0 to F4-buttons and the speed track bar. The programming of this type of decoder is depending on the make of the decoder. The description of the programming is found in the manual supplied with the decoder.
The program mode of a locomotive is switched on by means of push button “Switch on program mode loco”.
As soon as the lights of the loco are blinking, programming can be done with the F0 to F4-buttons and the speed track bar located in the locomotive control window.
Pushing button “Switch off program mode loco” or pushing the emergency button (space bar) deactivates the program mode of the loco.

Only for information : setting a locomotive to program mode could also be done as follows :

- remove all other locomotives

- set loco parameter "Decoder" to old Motorola format

- switch the loco to mode shunt

- switch off the supply voltage with the EStop button (emergency stop)

- switch back on the supply voltage by acknowledging the emergency stop message with the “Enter”-button on the keyboard

- immediately after that (not more than a fraction of a second) push the “D”-button on the keyboard to send the direction change command.

2. Motorola-decoders with CVs (registers)

Motorola-decoders with CVs (also called registers or parameters) also are switched to program mode by means of push button “Switch on program mode loco”. Here the CV number (register) and the CV value can be entered. The value is written to the register of the loco by pushing button “Write”.
Pushing button “Switch off program mode loco” or pushing the emergency button (space bar) deactivates the program mode of the loco.


Remarks :

- A locomotive with its actual address can be programmed without affecting the registers of other locomotives (MM or DCC) on the tracks.

- If locomotive 80 is selected, all locomotives on the tracks with similar MM-decoders are programmed as well.

- Only for information : setting a locomotive to program mode could also be done as described above. Calling a register or writing a value could also be done by putting a locomotive on the screen with an address equal to the register or the value, setting the old Motorola format, and then changing the direction.

3. DCC-decoders  (see “DCC Configuration Variables”)
DCC decoders always have configuration variables (CVs). In window “Program Locomotive”, opened via menu “Loco\Program”, the CV number and CV value is entered. The value is written to the specified CV by pushing the button “Write 1 loco” or “Write all locos”.
The “Write 1 loco”-command is similar with the “main track programming” provided by some central control units.
The “Write all locos”-command is similar with the “byte programming” for the isolated programming track provided by some central control units. This last method actually overwrites the CV value of all DCC locomotives on the tracks.
Since there is a difference between the decoders of different brands it is possible that after changing a CV with the “Write all locos”-command the power needs to be cut (with the space bar) to activate the change.

Function decoders

The function decoder management window is opened via menu “F.dec.”.

At the top of the window a number (address) of a new function decoder can be entered. The function decoder is added pushing button “Add”.

The added function decoders are selected via listbox “Number”.

The selected function decoder can be deleted pushing button “Delete”.

The listbox at the top right determines the type of decoder (MM or DCC).

In edit box “Name” a description of the function decoder can be entered.

In listbox “Num. of F’s” the number of functions available in the function decoder is determined.
The functions can be switched on and off pushing the buttons Fx, and names can be assigned to the each function.

Function decoders usually are used for functions for trains (lighting, sounds, smoke, coupling, etc.). If the number (address) of a function decoder is equal to that of a locomotive, than the functions of this decoder are equal to these of the locomotive. If not this is not the case, a reference to a locomotive can be made via listbox “Loc”. Pushing button “>>” opens window “Locomotive control”. In this window on its turn window “Function decoder” can be opened.
So different function decoders can refer to the same locomotive. With every push on button “F.dec.” in window “Locomotive control” an eventually next function decoder, connected to the locomotive, is displayed.

If option “direct to booster without central unit” is selected, it is possible to open window “Program function decoder” via push button “CV programming”. This is completely equal to the programming of locomotives. See also “DCC Configuration Variables”.

Pushing button “Save function decoders” saves all added function decoders.

The function decoder file has the same name of the locomotives file and has extension “.fdc”.

Step program

Up to 50 step programs and a total of 500 steps can be created.
A step program is used to control decoder outputs (output building objects, turnouts, signals), or to modify locomotive parameters (speed, mode, direction, function). A simple gated level crossing or a complex factory with for instance conveyors and silos can be controlled with a step program.

Each step consists of a condition, an action and a time-out.


Condition

- none

- input=1 : input of a S88-module is 1

- input=0 : input of a S88-module is 0

- output=R : position of a turnout, signal or output pair is red

- output=G : position of a turnout, signal or output pair is green

- occupied=1 : block is occupied

- occupied=0 : block is not occupied

- reserved=1 : block is reserved

- reserved=0 : block is not reserved

- loco.=1 : actual loco is equal to entered loco (the actual loco is determined checking input=1, occupied=1 or reserved=1)

- loco.=0 : actual loco is not equal to entered loco (the actual loco is determined checking input=1, occupied=1 or reserved=1)

- speed>= : speed of the locomotive is greater than or equal to the entered speed

- speed<= : speed of the locomotive is less than or equal to the entered speed

- forth : the main direction of the locomotive is “forth”

- back : the main direction of the locomotive is “back”

- forwards : the locomotive is running forwards

- backwards : the locomotive is running backwards

- pos.outp.R=1 : a wagon on the screen touches the specified output building object (red)

- pos.outp.R=0 : no wagon on the screen touches the specified output building object (red)

- pos.outp.G=1 : a wagon on the screen touches the specified output building object (green)

- pos.outp.G=0 : no wagon on the screen touches the specified output building object (green)

- Func.dec. : this condition is always true; it is only used in combination with action “function=1” or “function=0”

- counter>=. : counter is greater than or equal to the entered value

- counter<=. : counter is less than or equal to the entered value

- formula : the condition is given by a formula, displayed underneath the table (formulas: see further in this paragraph)

The number of the input, output, block or locomotive or locomotive speed to be checked is entered in the field at the right of the condition.
All 4 conditions “pos.outp.X=X” are used in combination with action “uncouple”.

Action

If a condition is fulfilled an action is executed :

- none

- step : jump to the given step if condition is fulfilled, if not go to the next step

- output=R : switch a turnout, signal or output pair to position “red” (the pulse time is entered in the data window of the building object)

- output=G : switch a turnout, signal or output pair to position “green” (the pulse time is entered in the data window of the building object)

- speed : modify the speed of a locomotive

- shunt : modify the mode of a locomotive to shunt

- manual : modify the mode of a locomotive to manual

- auto : modify the mode of a locomotive to auto

- timetable : modify the mode of a locomotive to timetable

- direction : change the direction of a locomotive

- direct.=F : put a locomotive in forward

- direct.=B : put a locomotive in backward

- function=1 : switch on a function of a locomotive or function decoder

- function=0 : switch off a function of a locomotive or function decoder

- force=1 : switch on force mode

- force2=1 : switch on force mode, speed is not sent to the model railway

- force=0 : switch off force mode

- uncouple : if a number is entered then the wagon with the position in the train corresponding with the number will be uncoupled; if 0 is entered then the wagon, touching an output or input building object, will be uncoupled (in combination with condition "pos.outp.X=X" or "input=X")

- sync : used to set the position of a train on the screen equal to the model train : an input object is put on the same location of a detection (reed, LDR, photo cell, etc.); when the detection is activated the position of the wagon endpoint nearest to the input object is set equal with the position of the input object

- syncF : idem “sync” but here the position of the front of the train is set equal

- syncB : idem “sync” but here the position of the back of the train is set equal

- load% : change the load percentage of the wagon touching an output or input building object

- loco : sets the locomotive number, used in the following step program lines

- counter= : sets the counter equal to the entered value

- counter+ : adds the counter with the entered value

- counter- : subtracts the counter with the entered value

- formula : the action is given by a formula, displayed underneath the table (formulas: see further in this paragraph)

- (, A(, O(, ), A), O), A, 0 : AND-OR-functions : see further

The step number, input or output number, locomotive speed or locomotive function is entered in the field at the right of the action.


Time-out

For all actions, besides the AND-OR-functions, the entered time is a time-out of the condition. If the condition is not fulfilled the program will execute the action and go to the next step the moment the time-out time expires. If the time-out value is 0 the step remains active until the condition is fulfilled. If the action is “step” and the time-out value is 0 then the program jumps directly to the given step or the next step (depending on the condition).


AND-OR-functions

The AND-OR-functions always have to begin with an open bracket. The number of opening brackets has to be equal to the number of closing brackets. The value at the right of the action and the timeout value always are 0.
One condition is formed by the collection of the adjacent AND-OR-lines in the table.
The action is entered in the line next to the last AND-OR-function. This line has no condition.


Example : a gated level crossing, crossing blocks 10 and 11

	Step
	Condition
	Value
	Action
	Value
	Time

	1
	reserv.=1
	10
	(
	0
	0

	2
	reserv.=1
	11
	O)
	0
	0

	3
	none
	0
	output=G
	50
	0

	4
	reserv.=0
	10
	(
	0
	0

	5
	reserv.=0
	11
	A)
	0
	0

	6
	none
	0
	output=R
	50
	0


Explanation : if block 10 or block 11 are reserved then output 50-”G” (close gate) is activated; if block 10 and block 11 are not reserved then output 50-”R” (open gate) is activated.


Formula

In conditions as well as in actions, formulas can be entered. 50 different formulas can be created.

Selecting “formula” as condition or action, a formula window is displayed underneath the table, with a formula built up as follows :

	Left term [value]
	Comparison

or

Attribution
	Right term 1 [value]
	Math operation
	Right term 2 [value]


A term can be the following :

- constant : a fixed value given by “value”

- variable : one of the 50 possible variables, the number of which is given by “value”

- loco : the locomotive number

- speed : the speed of the actual locomotive

- distance : the traveled distance of the actual locomotive

- counter : the actual value of the counter of the step program

- time : the actual value of the delay time of the step program

- step : the actual value of the step of the step program

The actual locomotive mentioned above is determined checking input=1, occupied=1 or reserved=1, or is determined carrying out action “loco”. The actual locomotive number of a step program is displayed underneath the table.

[value] does only apply with “constant” and “variable”.

A comparison is used with the conditions and can be the following : = (equal); <> (not equal); < (less than); > (greater than); <= (less than or equal to); >= (greater than or equal to).

An attribution is used with the actions and is obviously represented by an equal sign.

A math operation can be the following :  none; + (addition);  - (subtraction);  x (multiplication);  / (division); power; root; sinus; cosinus; tangent.

If “none”, “sinus”, “cosinus” or “tangent” is selected, then right term 2 does not apply and is not displayed.

A new formula is created pushing button “+” in the formula window. An existing formula can be selected with the drop down box located next to “formula” in the table.

After a value is entered the “return” key has to be pressed. Otherwise the value is not taken over.

Simulation inputs

Via menu “Steps\Simulation inputs” or via key combination “Ctrl - Z”  the inputs connected to sections or input building objects can be simulated. As long as the simulation message box is displayed it is possible to click on a section or input building object to set or reset the concerning input.
This can be extremely useful to test step programs.
Mind that when simulation is enabled the S88 inputs are not read.


Modify step/time/loco

The step, the time, counter or the locomotive number, displayed at the bottom of the step program grid, can always be modified.
To change the value, double click on the value or press the enter button.

Example
Load station with a wagon load silo :
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A silo is installed above an end section direction back with number 73 (S88-input) of dead end block 22. The detection of the locomotive and the wagons is done by an LED-LDR-couple, installed next to the silo at either side of the track. The LED emits white light which activates an LDR (light dependent resistor), connected to S88 input number 75. The input is visualised by an input building object. The opening and closing of the unload valve of the silo is visualised by 2 output building objects.
A locomotive with main direction back entering the section backwards will stop automatically. The speed has to be set in such a way the locomotive stops at LDR height. The step program proceeds to step 4 (there is no action following the AND-OR-functions) as soon as block 22 is occupied and the LDR is detecting a train. Step 4 remains active for 5 seconds, while in the meantime the locomotive comes to a standstill at LDR height. Then the locomotive is set to mode manual, his direction is changed and his speed is set to 10km/h (steps 4 to 6).
First the LDR detects the locomotive (step 7) and then the space between the locomotive and the first wagon (step 8). As soon as the LDR detects the first wagon (step 9) the position of the wagon is set equal with the input building object (step 11), then the locomotive is stopped (step 12) and the valve of the silo is opened (output 54-”G”) (step 13). In step 14 the value “load percentage” of the wagon is set to 50%. Ten seconds later the valve is closed again (output 54-”R”) (step 15) and the locomotive is started again with a speed of 10km/h (step 16). The step program now jumps back to step 7. If a next wagon is detected then the locomotive is stopped again, the valve is opened, etc. If no wagon is detected during 5 seconds (step 9) the program will jump to step 18 and set the loco mode to timetable and the loco speed to 60km/h (steps 18 and 19).


The step program is written as follows :

	Step
	Condition
	Value
	Action
	Value
	Time

	1
	occup.=1
	22
	(
	0
	0

	2
	input=1
	75
	A)
	0
	0

	3
	none
	0
	None
	0
	0

	4
	none
	0
	Manual
	0
	5

	5
	none
	0
	direction
	0
	1

	6
	none
	0
	speed
	10
	1

	7
	input=1
	75
	none
	0
	5

	8
	input=0
	75
	none
	0
	0

	9
	input=1
	75
	step
	11
	5

	10
	none
	0
	step
	18
	0

	11
	none
	0
	sync
	75
	0

	12
	none
	0
	speed
	0
	0

	13
	none
	0
	output=G
	54
	5

	14
	pos.outp.G=1
	0
	load%
	50
	0

	15
	none
	0
	output=R
	54
	10

	16
	none
	0
	speed
	10
	3

	17
	none
	0
	step
	7
	0

	18
	none
	0
	timetable
	0
	1

	19
	none
	0
	speed
	60
	0


Divers

Settings

1. Common settings

- Model railway scale, turnout size and zoom:
The model railway scale, turnout size and the zoom factor of a railway drawing are determined in the first place creating a new railway. This can be changed afterwards in the drawing post.
If “variable turnout size” is selected, then 5 turnout lengths en 2 widths can be selected in the drawing post. If not the turnout size is fixed as in the Polaris versions to V02.04.02.
Possible model railway scales : II, I, 0, 00, H0, TT, N, Z
Possible zoom factors : very small, small, normal, large, very large
The zoom factor is useful to fit the model railway on the screen.
Important !  the grid corresponds with a turnout width and is set after selecting a turnout width (see paragraph “Turnout”).


- Visualisation numbers
If this option is activated the numbers of the blocks, turnouts, signals and outputs (uncouple rails, ...) are displayed.


- Visualisation sections
If this option is activated the section borders of the blocks are displayed.


- Background image
This option is specially provided to draw a railway on top of a backgroud image. This image has to be located in the same directory as “Polaris”. By clicking on button “>>” a window opens in which the name of the image, the position, the zoom factor and the options “transparent” and “fade” can be set. With drawing software like “AnyRail” a model railway can be drawn accurately. In this drawing program an export of the drawing can be done to a “bmp” file that can be used as background image.


- Cycle time 46ms
If this option is selected the cycle time is set to 46ms, otherwise the cycle time is set to 31ms,. The cycle time determines how fast the moving trains on the screen are redrawn. Older systems (Windows 95) limit the cycle time to a minimum of 55ms and cause this option to have no effect.


- Orientation
In the command post the railway can be turned 90, 180 or -90 degrees.


- Time base
See paragraph “Time and time base”.


- Length short train
If the length of a train is less then the value “length short train”, the train is a short train. The length of a train is determined by the wagons. This length is important for stopping on the station sections of a block.


- Speed at orange light
If a signal has status orange a loco in mode automatic will drive at “speed at orange light” as soon as it reaches the end section. If this value is set to 0 then it is ignored.


- Visualisation connection
Each time a locomotive is moving from one block to another both blocks are displayed with a yellow colour. The colour yellow remains until the locomotive has arrived on a station section or the end section of the target block.


2. Settings online

- “wagon detection” : for systems with track detection where besides locomotives wagons are detected too. In this case backwards driving trains will release the previous block entering the begin section in stead of the end section.

- “position check” : check whether a locomotive running towards its target block has entered the begin section. If not so the loco is stopped with the set decelleration.

- “wrong turn” : check whether a locomotive has entered the wrong block because a turnout didn't switch over. If so the loco is stopped immediately.

- “direct to booster without central unit” : here the selection is made to control the model railway via central unit or to  directly control the booster (and directly read the S88 modules) without central unit (see below).

- “visualisation occupied detection” : the sections connected with active S88 inputs (see paragraph "Position detection of trains") are displayed in a brown colour.

2.1. Control via central unit

If option “direct to booster without central unit” is not checked the serial communications port (COM1 to COM9) and the baud rate can be selected. The CTS signal is issued by the central unit and tells the program that the central unit is ready for receiving data. Normally the “CTS” may be unchecked.

Protocol central unit :

- P50 (6050) + P50x (extended IB):

- turnouts/signals, occupied detections and locos with 14 speed steps :   Märklin 6050 protocol (P50) 

- locos with more then 14 speed steps :   extended protocol of Intellibox (P50x)

- P50x (extended IB):  only the extended protocol of Intellibox (P50x)

2.2. Direct control of the booster

If option “direct to booster without central unit” is checked the serial communications port for the booster (COM1 to COM9) and the port for the S88 modules (none, LPT1, LPT2, COM1 to COM9)  can be selected. Also a second port for the booster can be selected (see remarks). See connection diagrams of the ports for booster and S88 modules.


-
If a short circuit detection is connected to pin 6 (DSR) of the serial port, this signal can be read by the program when the option “short circuit detection” is checked. If no short circuit detection is connected this option should be deactivated. If option "+V" is selected the software evaluates a positive voltage short circuit detection signal, otherwise it evaluates a signal less or equal to zero voltage.

-
When option “Interval time turnout/signal decoders“ is activated there is always an interval time between several turnout or signal commands. The interval time is set in the features of the turnout or signal. If this option is deactivated there is no interval time between commands sent to turnouts or signals connected to different decoders. Commands sent to turnouts or signals connected to the same decoder are always sent with an interval time.
-
When option “MM turnout/signal continue“ is activated, the command for MM turnouts/signals is sent continuously during the pulse time. If deactivated, then the command is sent only at the start of the pulse time.

-
Especially when using a USB-COM-port for the booster following options are available (also see remarks):

- “Interval time MM +0.25ms” : de time in between Motorola packets is increased by 0.25 milliseconds

- “115200 baud for MM switch/signal” : 11500 baud for Motorola switch/signal decoders instead of standard 38400

- “7 bits for MM locomotives” : 7 bits for Motorola locomotive decoders instead of standard 6 bits

- “19200 baud for DCC” : 19200 baud for all DCC-decoders instead of standard 16457

If a COM port is selected as S88 port then it’s possible to set the baud rate to 38400, 57600 or 115200. The highest baud rate is used for standard S88 modules.

If LPT1 or LPT2 is selected as S88 port then it’s possible to enter an address other than the standard address for the parallel port. The standard address is reentered pushing the RESET-button. To determine the actual address from the port open  “Administrative Tools\Computer management\Device manager\Ports”. Then right-click the LPT port and select “Properties”. In tab “Resources” the first number of the first I/O-range is the actual address.

Remarks:

- Via push buttons "COM-port", "2nd" or "Port S88 modules" a window is displayed showing free COM ports.

- In windows opening “Administrative Tools\Computer management\Device manager\Ports” the available serial and parallel communications ports are displayed.

- A little bit of background information : according to the NMRA (DCC) standard decoders should be able to decode a signal between 15625 and 19231 baud. Therfore the signal is generated by the COM-port set to 16457 baud. The signal for MM(Motorola) locomotive decoders is generated by the COM-port normally set to 38400 baud. The frequency of the signal for MM switch/signal decoders is twice that high but is also generated with 38400 baud. However with some USB-COM-ports and/or decoders a signal generated with 115200 baud produces better results.

- The features of USB-COM-ports mostly differ from standard COM-ports. It often occurs that 16457 baud, used for DCC decoders, is not available. Therefore 19200 baud can be selected (see previous remark).

- USB-COM-ports also feature a long configuration time. For this reason a second COM-port can be selected which is working parallel with the first one. This is especially useful when using MM decoders or a combination of MM and DCC decoders. When using only DCC decoders a second COM-port is irrelevant. To connect both COM-ports to the booster a special connector is necessary (see website page "material").

- To set up the parallel port (LPT) in systems with Windows Vista or higher : see paragraph “To do with Windows Vista”.

3. Settings network

“Polaris” offers the possibility to operate the model railway from several computers if a local network is present.

First of all "Polaris" has to be installed on the concerning computers. On the computer to which the model railway is connected, "Polaris" has to be set as "server". On the other computers "Polaris" is set as "client" and the name or the IP-address of the PC on which the server runs, is entered. The server name is displayed on the server PC in window "Settings - Net" next to the selection "server". The connection of a client with the server is set up on the client PC the moment push button "OK" or "Activate connection with server" is pressed.
Mind that the server is only running in the control post. If the drawing post is opened on the server PC the clients cannot connect !


Status bar control post

The status bar only is visible in the control post and is located at the bottom of the window.

Status of the communications ports

- “direct to booster without central unit” not selected

Next to “COMx out” :   the last hexadecimal command sent to the central unit

Next to “COMx in” :   the hexadecimal value of the status of the inputs of the first S88 module

- “direct to booster without central unit” selected

Next to “COMx out” :   between the first brackets the configuration time of the COM-port and between the second brackets the system timer resolution, each in milliseconds. If data is sent through the COM-port the values 01 and 10 are displayed alternating next to the brackets.

If LPT1 or LPT2 is selected for reading S88-modules the following is displayed next to “LPTx” :

- “NOK” :   the program could not install the port

- “OK - no S88” :   the port is OK but no S88 inputs could be read

- “OK” :   the port is OK and S88 inputs are read

If a COM-port (COM1 to COM9) is selected for reading S88-modules the following is displayed next to “COMx” :

- “NOK” :   the program could not install the port

- “OK (xms) - no convertor” :   the port is OK but the convertor in not OK

- “OK (xms) - no S88” :   the port and the convertor are OK but no S88 inputs could be read

- “OK (xms)” :   the port and the convertor are OK and S88 inputs are read

The value between brackets shows the time in milliseconds needed to generate the RTS(latch)-signal and the DTR(reset)-signal.
With standard COM-ports this value usually is 1ms. With USB-COM-ports this value usually is higher than 1ms.

Remark: If two different USB-COM-ports are used it is very likely that a port shows a much higher value for the configuration time or the RTS/DTR signal time. In this case if MM and DCC are used simultaneously it is advised to use the port with the lowest value for the booster and the other one for the S88-modules.

Network

In the middle of the status bar the status of the network is displayed if “Server” or “Client” is selected in window “Settings”. The words “SERVER” or “CLIENT” are displayed with a green background if a connection is made between the server and the client. A grey background indicates there is no connection or the connection is closed without error. An orange background in the client window indicates that the connection with the server failed. A red background indicates an error occurred when starting up the server or client.


Cycle time

At the right of the middle of the status bar the cycle time is displayed in milliseconds indicating how fast the moving trains on the screen are redrawn. The cycle time is set by the program to 31ms or 46ms (see "Common settings"). However older systems (PC's with Win95) limit the cycle time to a minimum of 55ms. The values between brackets indicate the minimum, average and maximum CPU time in micro seconds of the program.


Time

In the right part of the status bar the time is displayed (see “Time and time base”).


Position detection of trains
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The occupied detection is done by S88-modules, normally each having 16 inputs. Also S88-modules with 8 inputs exist for track detection for 2-rail systems (see issue 2).
In the figure above blocks 1 and 2 with each 6 sections are used for a station and blocks 3 and 4 with each 2 sections for normal traffic. Here detection is done by reed or trail switches (see issue 3).


1. Track detection 3 rail system

Incisions are made in a rail at the beginning and the ending of a section. The isolated rail is connected straight to an input of an S88-module. If wheels are rolling on this section a connection of the input to the ground is made via the wheels, the wheel axle and the opposite rail which is connected to the ground.


2. Track detection 2 rail system

Here incisions are made in the rail connected to the ground, at the beginning and the ending of a section. An electronic circuit connects this rail with the ground the moment a locomotive (or wagon with a resistance) is rolling on the rail. The rail also is connected directly to an input of an S88-module.
Some S88-modules are equipped with a built in electronic circuit.


3. Reed switches combined with magnets

A magnet is attached at the bottom and preferably nearby the front wheels of the locomotive (so also in curves the magnet hangs between the rails). Reed switches are installed between the rails. A reed switch is connected at one side with the ground of the S88-modules, eventually connected with the ground of the booster (see “Directly read S88 units”), and at the other side with an input of an S88-module. The moment the magnet is located above a switch, this switch is closed causing the S88-input to be connected to the ground.
It is advised to install a switch at every beginning and ending of a section and to install only one switch at the transition of 2 adjacent sections (see figure).
If one would not use diodes there are following alternatives :

- place a switch at beginning and ending of every section and each time connect both switches parallel to the S88-input.

- if a block is only serving for one particular direction (forth or back) a switch can be installed only at the beginning of a section. In this case however the position of a loco driving backwards won't be correct.

- if the position doesn't need to be precise simply one switch can be installed at the centre of a section.

4. Trail switches combined with trail feet

Fleischmann locomotives have a trail foot which is connected to a particular pole of the locomotive. A trail switch is installed between the rails (a piece of a wire will do) and connected to an S88-input via a diode (see figure). The moment a trail foot is trailing over a switch the cathode of the diode is connected with a particular pole of the booster causing the S88-input to be made low thanks to the diode.
An interesting feature of trailing feet is they are placed out of centre so that trail switches placed out of centre only make contact with locomotives of a particular direction (forth or back).
It is advised to install trail switches the same way reed switches are installed (see figure). Since diodes have to be used it is useless to install 2 switches per section (see remarks reed switches).


Remarks:

- For automatic traffic it’s very important to judicious define the lengths of the sections (see “Remarks block”).

- Reed and trail switches have an enormous advantage over incisions while they are very easy to install and to move. Especially with smaller railways it happens often that a section is made just a little bit too short or too long. Then it’s very easy to move a reed contact to adapt the length.

- S88-inputs also can be connected to input builing objects. When a step program needs the status of for instance a reed switch, a micro switch, an LDR, etc., this switch can be represented by an input building object.

To do with Windows Vista and higher

When installing Polaris on a system with Windows Vista or higher, one or more additional actions have to done.

Enabling the parallel port

If the option “direct to booster without central unit” is checked and LPT1 or LPT2 is selected as port for the S88 modules, and then the control post is started online, one of the following error messages may appear :

- No authorisation to create service for parallel port

- No authorisation to create system file for parallel port

- Cannot start service for parallel port

- Cannot open parallel port

Possible solutions:

- log in as administrator and activate writing rights in directory \WINDOWS\SYSTEM32\DRIVERS.

- click on file “PolarisStarter_e.exe” or “Polaris_e.exe” with the right mouse button after which a menu appears in which “run as administrator” has to be selected.

DCC Configuration Variables

CV
Description

1
Primary address

2
V start

3
Acceleration rate

4
Deceleration rate

5
V high

6
V mid

7
Manufacturer version no.

8
Manufactured ID

9
Total PWM period

10
EMF Feedback cutout

11
Packet Time-out value

12
Power source conversion

13
Alternate mode function status F1-F8

14
Alternate mode function status FL-F9-F12

15
Decoder lock

16
Decoder lock

17
Extended address MSB; bits 7 and 8 always “1”, so address 0 means CV17 = 192;  CV17 = address / 256 + 192

18
Extended  address LSB;  CV18 = remainder (address / 256)

19
Consist address

20
Reserved by NMRA for future use

21
Consist addr active for F1-F8

22
Consist addr active for FL-F9-F12

23
Acceleration adjustment

24
Deceleration adjustment

25
Speed table/Mid-range cab speed step

26
Reserved by NMRA for future use

27
Decoder automatic stopping configuration

28
Bi-directional communication configuration

29
Configuration data :


bit 0 : Locomotive direction: “0” = normal, “1” = reversed


bit 1 : “0” = 14 steps; “1” = 28 or 128 steps


bit 2 : Analog recognition : “0” = off; “1” = on


bit 3 : Bi-directional communications : “0” = off; “1” = on


bit 4 : Speed table : “0” = CV2, 5 and 6; “1” = CV66-95


bit 5 : “0” = one byte address; “1” = two byte address


bit 6 : not used


bit 7 : “0” = multifunction decoder; “1” = accessory decoder

30
Error information

31
Index high byte

32
Index low byte

33-46
Output loc. FL(f), FL(r), F1-F12

47-64
Manufacturer unique

65
Kick start

66
Forward trim

67-94
Speed table

95
Reverse trim

96-104
Reserved by NMRA for future use

105
User identifier #1

106
User identifier #2

107-111
Reserved by NMRA for future use

112-256
Manufacturer unique

257-512
Indexed area

513-879
Reserved by NMRA for future use

880-891
Reserved by NMRA for future use

892
Decoder load

893
Dynamic flags

894
Fuel/coal

895
Water

896-1024
SUSI sound and function modules
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