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Signalling - oper ational changes

The new signalling process introduces a numbepefational changes which are detailed in
this document.

Overview :

Control Mode.

Track access rules.

Deadlock processing and Alternative Path usage.
Reversal points.

Signals at station stops.

Speedposts and speed limits set by signals.
Changes to F4, F8 and F9 display windows.

Al train control.

ONoGohwWNE

Note that this document details behaviour whil&imgle player mode only.
For Multiplayer environment, different rules maypap this is not yet defined.

1. Control Mode

The new concept of Control Mode is introduced.
This Control Mode defines what interaction therbasveen the player and the control system,
and the level of control of the player on signald awitches.

There are two basic modes : Auto Mode and Manualé/o
Use the CTRL-M key to toggle between these modes.

Auto Mode.

In Auto Mode, the control system sets the trai@thnd signals, and the player cannot change
the setting of the switches or request for sigaadanger to clear. The train’s route is taken from
the path as defined in the Activity Editor, and slystem will attempt to clear the route ahead
of the train according to the signalling rules amedraction with other trains.

No route is cleared in reverse direction as the tsanot assumed to run in reverse. Selecting a
reverse cab or changing the position of the revelses not change the direction of the route.
In fact, the route will not be reversed other thareversal points as defined in the train’s path.
At these reversal points, the route will reversmanatically as soon as the train stops.

If the train does accidentally run backward, eug tb slipping or setting back after
overshooting a platform, only safety checks arégoered for the rear end of the train with
respect to signals, switch alignment, other traimg end of track. There is no check on
speedlimits behind the train.

Setting switches using F8 window or G/Shift-G i allowed. Setting switches using
ALT-mouseclick is possible, but not allowed for sskies in the train’s path. However, any
switches set manually will automatically be resetih approaching train according to that
train’s path. So, in Auto Mode the train can notidte from the path as defined in the Activity
Editor.

Request to clear a signal ahead of the train ubiedAB command is only allowed when the

track ahead is occupied by a another train whiet &sstand-still, and when that track is in the
train’s route. Request to clear a signal which wdead the train off it's route is not allowed.
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Request to clear a signal behind the train usinfj-3AB is also not possible.

Auto Mode is intended for normal running under cohof signals or traffic control. Shunt
moves can be performed if fully defined in thenisipath, using reversal points etc.

There are two sub-modes to Auto Mode : Auto Sigmmal Auto Node.

Auto Signal is the normal mode on signalled rouiés train’s route is generally cleared from
signal to signal. Only in specifically defined sitions can routes be cleared short of a signal as
detailed below.

Auto Node is set when the train has not encountangdsignals yet, e.g. on unsignalled routes
or at the start of the route when there is no siglwag the path of the train as far as it can be
cleared - e.g. in yards where the train starthbstno clear route yet to the first signal.

Auto Node can also be set if the route ahead cdmnailly cleared upto the next signal, and
partial clearing is allowed.

A number of sub-states is defined in Auto Node emheling on the reason clearance is
terminated. In the list belowWA) indicates a subtype which can occur if no sigral yet been
encountered,B) indicates a subtype when a route from a signaditally cleared.

The following states are possible :

* (A) route ahead is clear to the maximum distance fochvthe track is cleared. The control
mode is set to Auto Node - Max Distance.

« (A) route ahead is blocked at a switch which is aligioe and occupied or reserved by
another train. Control mode is set to Auto Nodeisaligned Switch.

* (A)(B-onlyif signal allowsaccessto occupied track, or after TAB command) route ahead is
occupied by a stationary train or train movinghe same direction. Control mode is set to
Auto Node - Train Ahead.

Note that, foA), it should not be possible that the route aheaddspied by a train moving
in opposite direction - in that case, there shaililehys be a misaligned switch in the train’s
path.

For(B), signal will never clear when train ahead is mgumopposite direction, nor will the
TAB request be granted.

* (A)(B) the train’s defined path terminates short of teetisignal, or there is a reversal point
short of the next signal, and there is at leastswiech between this point and the next signal.
The control mode changes to Auto Node - End of Path
Note that if there is no switch between the tertiirggor reversal point and the next signal
the route is automatically extended to the nextalig

* (A)(B) the train has passed the last signal before tth@kthe track, or the train has reached
end of track without encountering any signal. Thetml mode changes to Auto Node - End
of Track.

Change between Auto Node and Auto Signal and v auiomatic and cannot be influenced by
the player.

Manual Mode.

When it is required for a train to move of it's ohefd path, a player can switch it’'s train to
Manual Mode. This will allow the player to set sviiés and request to clear signals off it's path.
However, there are a number of restrictions whaming a train in Manual Mode.

In Manual Mode, a route is cleared from the traibboth directions, ahead of and behind the
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train. The route is cleared to a shorter distasasanpared to Auto Mode, and is never cleared
automatically beyond the first signal. If a trasmnoving and passes a signal in opposite
direction, the route behind the train will autoratiy retract to that signal as that is now the
next signal in the reverse route. Similar, of ceyrghen train is running in reverse with respect
to signals ahead.

The route orientation will not change whatever cign the train is running. It is fixed to the
orientation of the route as it was the moment thggy switched to Manual Mode. So, changing
to a reverse cab or changing the position of tkierser does not change the direction of the
route orientation. This is no limitation on theitra behaviour, as routes are always cleared in
both directions. It does, however, affect the digpf F4 and F8 windows, as the top/bottom
direction of these windows is linked to the rouitection and will therefore not change if the
train reverses. To assist the player in his orteran which direction the train is moving, an
‘eye’ has been added to these displays symbolth@glirection of the cabview, and an ‘arrow’
has been added to symbolize the direction of therser.

The player can set all switches in the train’s peding F8 window or the G/Shift-G keys. The
G key will set the first switch ahead of the tréas according to the route direction), Shift-G
sets the switch behind the train. It is also pdedi set switches as required using the
ALT-mouseclick command. Switches can be set evdrelf are in the train’s path and a signal
has been cleared over that path. Switches camune, not be set if already set as part of a
cleared route for another train.
The following rules apply to the setting of switehe
« all switches will remain in the position in whithey were set by the last train passing over
that switch. If no train has yet passed over thigcbwit is in its default position.
« when in Manual Mode, trailing switches will not Aaetomatically aligned for the
approaching player traiexcept :
* when a route is cleared through a signal whilklanual Mode, any trailing switches in the
train’s path upto the end of authority (e.g. neghal) will be aligned.
Note that in this case, trailing switches in ththgeared by the signal can no longer be reset.

Signals which the train approaches will not be rddautomatically. The player must request
clearance of all signals encountered using the DABhIft-TAB keys.

The TAB key will clear the signal ahead of therréaccording to the route direction), the
Shift-TAB key will clear the signal behind the mai

Repeated use of (Shift-)TAB will clear the nextregbeyond the first cleared signal etc., but
only up to the maximum clearing distance.

Signals will always clear on request except whensiction immediately behind the signal is
already cleared for a train from the opposite diogc The normal route-setting limitations etc.
are ignored. The signal will only clear to the ffiasailable most restrictive aspect above Stop.
Note that, in contrast to the situation in Auto Mods the signal will clear even if the full route
behind the signal is not available, a cleared sigmeo indication of the cleared distance beyond
that signal. It may be that the first switch beydmel signal is already cleared for another train.
Therefore, when in Manual Mode, use of F4 windowtteck on the route availability is
essential when running in an area with Al traffic.

When in Manual Mode, deadlock prevention processirsyvitched off. This is because of the
changes in the train’s route and direction whiahldéely to occur in Manual Mode could
jeopardize the stability of the deadlock processsuy care should be taken when using Manual
Mode in an area with Al traffic, specifically omgie track sections.
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The only requirement to switch from Auto Mode torMial Mode is that the train is at a
standstill. The CTRL-M key toggles between Auto Mahd Manual Mode. When switching
from Auto Mode to Manual Mode, all signals alreatiyared will be reset, and new routes are
cleared ahead of and behind the train for the mamirdistance if possible, or upto the first
signal.

To switch back from Manual Mode to Auto Mode theritr of the train must be on the path as
defined in the Activity Editor. If the path contaireversal points, the train must be in between
the same reversal points as where it was whenititlssd to Manual Mode (same subpath).

If the train is moving in the direction as the pdéiines, switch back to Auto Mode can be done
while the train is moving. The rear of the trairedaot be on the defined path, only the front.
If the train is moving in the opposite directionmust be at a standstill in order to switch back
to Auto Mode. If the orientation of the train’s tetsomehow was reversed (e.g. by moving
through a balloon-line or a Y-section) and diffesm the direction in the defined path, both
front and rear must be on the defined path. Indhisation, the orientation will switch back to
the direction as defined in the path.

Out-of-Control M ode.

This is a special mode. Normally, the player tishiould not be in this mode.
The out-of-control mode is activated when the playelates a security rule.
Such incidents are :

« when the player train passes a signal at danger;

* when the player train passes over a misalignettbywi

» when the player train runs beyond the end of tlibaized path.

Such actions will place the player train in outeofatrol mode.

In this situation, the emergency brake is activaiedl maintained until the train is stopped. The
player has no control over it’s train until it isastandstill.

Once the train has stopped, the player can swatéhanual Mode to try to restore to a correct

situation (e.g. set back to in front of the sigatatlanger, authorized path etc.). Once a normal
situation has been restored, the player can swéch to Auto Node. If the action led the player

train onto a section of track already cleared fasther train, that train too is stopped.

Explorer Mode.

When Explorer Mode is started instead of an agtitite train is set to Explorer Mode.

The player has full control over all switches. Sitgnwill clear as normal but signals can be
cleared over routes which are not normally avadalding the TAB or Shift-TAB commands.

2. Track Accessrules.

As there no longer is a dispatcher or authorizetfan, it is up to the trains to clear their own
path. When in Auto Signal mode, part of that funietis transferred to the signals.

In Auto Node mode, trains will clear their pathap000 meter, or the distance covered in 2
mins. at the max. allowed speed, whichever is @stthin Auto Signal mode, the no. of signals
cleared ahead of the train is taken from the vafube SignalNumClearAhead parameter as
defined in the sigcfg.dat file for the first sigrediead of the train.

In Manual mode, the distance cleared is 3000 nmgxtimum, or as limited by signals.
Distances in Explorer mode are similar to thos@uto mode.

If a train is stopped at a signal it can claimtifaek ahead ensuring it will get priority as next
train onto that section, but to avoid needlessktmrof other possible routes, no claim is made
if the train ahead is also stopped.
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No distinctions are made between any type of tia@ma, there are no priority rules.

3. Deadlock processing and Alter native path usage.

When a train is started, it will check its pathiagaall other trains (including those not yet
started). If a section is found on which this traimd the other train are due in opposite
directions, the boundaries of that total commonise@re determined, and ‘deadlock traps’ are
set at those boundaries, for each train in theaggog@ate direction. These boundaries are always
switch nodes. When a train passes a hode which lteesadlock trap’ for that train, the trap is
sprung. When a train approaches a node which hastae deadlock, it will stop at that node,
or at the last signal ahead of it if there is drfas train will now also spring it's deadlock traps
and will claim the full common section of that disuk, to ensure it will be the next train
allowed onto that section. The deadlock traps emred when a train passes the end node of
a deadlock section.

When a train is started, and the train’s path itbetuone more reversal points, deadlocks are
only checked for the part of the path upto the fiesersal point. On reversal, deadlocks are
checked for the next part etc.

Deadlock traps are removed when a train switchdatoual mode. When the train switches
back to Auto mode, the deadlock check is perforagain.

There are no deadlock checks in Explorer modeexs re no Al trains when running in that
mode.

If an alternative path is defined (using the PagBiath definition in MSTS Activity Editor), and
the train is setting a route to the start nodénsf élternative path, it will check if a deadlosk i
set for the related end node. If so, and the atera path is clear, it will take the alternative
path, allowing the other train to use the main pHithe alternative path is already occupied,
the train will wait short of the node where thetpstiarts (or the last signal in front, if any)shi
is to prevent blocking both tracks which would ledke opposite train nowhere to go.

Further rules for use of the alternative paths :

» Trains from both direction must have the same rpaih through the area.

« If only one train has an alternative path defiradj trains are to pass, that train will always
use the alternative path, the other train will 3lsvase the main path, regardless of which
train arrives first.

« If both trains have an alternative path defined| &xains are to pass, the first train to clear
it's route will take the alternative path. Notetthi@s need not always be the first train to
arrive - it could be that the train which firstais it's path takes much longer to actually get
to the passing loop.

4. Reversal points.

If a reversal point is defined, the path will beesxded beyond that point to the end of the
section, this is to the next switch or signal, od ef track.

The ‘diverging’ point is determined - this is theich node where the reverse route diverges
from the incoming route. From this point, a seasamade for the last signal facing the reverse
direction which is located such that the full traiifi fit in between the signal and the end of the
path. If there is such a signal, this will becomme ‘diverging’ point. In order for a train to be
able to reverse, the rear of the train must be dgthis ‘diverging’ point.

When a train has cleared the ‘diverging’ point, t&xeersal will take place immediately as the
train stops. Note that the train need not havehedthe actual reversal point, nor that it needs
to be clear of any switches between the ‘divergp@ht and the end of the path. The
‘diverging’ point is shown in the F4 trackmonitomdow as the position which the front of the
train must have reached to ensure the rear endas c
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Double reversal points will generally work as in M& except that the tramust stop in the
section containing the double reversal points.

Because reversal points are activated as theisraiopped clear of the diverging point, reversal
points placed in the same section as the starbing (i.e. before the first signal or switch), are
immediately activated on start of the activity. Fhlso applies to double reserval points in such
a position, which therefore don’t work as intend€llis can be solved by placing a waiting
point (with waiting time of 1 sec.) just after tteversal points; this waiting point now performs
the function of blocking the train’s authority asanded. Note that this is only necessary for
double reversal points placed immediately in frointhe starting point.

5. Signalsat Sation stops.

If the signal at the end of a platform protectewate which contains switches, that signal will be
held at danger upto 2 mins. before booked depaiittes station stop is less than 2 mins., the
signal will clear as the train comes to a stands @pplies to both Al train and player trains.
However, if the platform length is less than hia# train length, the signal will not be held but
will clear as normal to allow the train to propeplgsition itself along the platform. Signals
which only protect plain track will also not be tiel

Signals at waiting points for player trains will beld at danger until the train has stopped. For
signals at waiting points for Al trains, see chajte Al train control.

6. Speedposts and speed limits set by signals.

Speedlimits which raise the allowed speed, asysspbedposts or signals, only become valid
when the rear of the train has cleared the postdf@peedpost or signal.

When a speedlimit set by a signal is lower tharsfteedlimit set by the last speedpost, the
speedlimit is set to the lowest value. However, nvaespeedlimit as set by a signal is higher
than the present speedlimit set the last speedpedimit of the speedpost will be maintained.
If a lower speedlimit was in force due to a limet by another signal, the allowed limit is set to
that as defined by the speedpost.

If a speedpost sets a limit which is higher that #et by the last signal, the limit set by the
signal is overruled and the allowed limit is setiat as defined by the speedpost.

7. Display windows F4, F8 and F9

The windows displayed by F4, F8 and F9 have beaptad to the new modes as detailed
above.

The trackmonitor window, displayed using F4, has tifferent layouts according the the
train’s control mode : Auto mode or Manual modexplérer mode.

Display in Auto mode :

Version P0.1



Signalling - an Introduction to new signalling rsilie@ OR Page 7 of 9

Jl@—— Actual speed
il <€ Predicted speed

Max. allowed speed

Control mode——p I3

Eye indicating Cab directioA———— -———— Advance signal area

Fixed distance indicators— EXi&

-—— Signal aspect
Speed limit

80,0mph

Distance of first object—» EE

Arrow indicating reverser direCtion———— gl [ mm— Own train symbol
Backward information area—m § Backward state line

1 mph Actual Speed
R <@———— Predicted speed

Control mode—» [IEWE] Max. allowed speed

} Forward information area

Distance of first object—_p.

Arrow indicating reverser direction——— Own train symbol

Train ahead indication
Backward information area

Advance signal area—p»- ._

Displayed symbols (common for Auto and Manual modiess indicated otherwise) :

I End of authority other than signal

Train ahead

ﬂ Reversal point (Auto mode only)

. Station symbol (Auto mode only)

Notes :

» Distance value is displayed for first object omgd only when within distance of first fixed
marker.
Distance is not shown for next station stop.

* When no signal is within the normal display disgamut a signal is found at a further
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distance, the signal aspect is displayed in thamcky signal area. The distance to this signal
is also shown.
This only applies to signals, not speedpost.
* For Auto mode :
if the train is moving forward, the line separatthg Backward information area is shown in
red, and no Backward information is shown.
If the train is moving backward, the separatioe & shown in white, and Backward
information is shown if available.
* For Manual mode :
if the train is on it's defined path (and togglek#o Auto control is possible), the own train
symbol is shown in white, otherwise it is showmed.
» The colour of the track-lines are an indicatiomhaf train speed with regards to the maximum
allowed speed :
» Dark green : low speed, well below allowed maximum
» Light green : optimal speed, just below maximum
e Orange : slight overspeed but within safety margin
« Dark red : serious overspeed, danger of derailmeatashing

Note that the placement of the objects with resfmetiie distance offset is indicative only. If
multiple objects are placed at short intermedigtadces, the offset in the display is increased
such that the texts do not overlap. As a resuly, thre first object is always shown at the correct
position, all other objects are as close to thesifpn as allowed by other objects closer to the
train.

Switch control window, activated by F8.

" Switch

Eye indicating Cab direction———E I < Switch forward

Arrow indicating reverser direction—p
4l -<€—— Switch backward

Switch shown in green can be operated, switch showed is locked.
Switches shown in red can not be set by the player.

Train control window, activated by F9.
In the train control window, the unit which the ya has selected as the unit from which to
control the train, i.e. the lead unit, is showmed.

8. Al train control.

The following changes have been made to Al tramtrod :

* Al trains always run in Auto control mode.

» Al trains will ignore any manual setting of switchand will reset all switches as defined in
their path.
Exception to this rule is if a switch is set withtion “Lock for Al trains”.
Note : this option is not yet implemented but will be available soon.

» Al trains will stop at stations and will adhereth® booked station departure times if
possible.

» Al trains will stop at a platform such that theddllie of the train stands in the middle of the
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platform. If the train is longer than the platforimeans both front and rear of the train will
stand outside the platform. If the platform haggaa at the end, and this signal is held at
danger (see above), and the train is too londgi®ptatform, it will stop at the signal. But if
the train length is more than double the platfoemgth, the signal will not be held.

« Al trains will adhere to the speed limits.

« Al trains will stop at signal at approx. 30 m. ghaf a signal at danger.

* At waiting points, the Al trains will stop at tlext stopping position, i.e. short of the next
switch or next signal. Any signal beyond the watpoint is kept at danger until the required
departure time.

« Where Al trains are allowed to follow other trainghe same section passing permissive
signals, the train will adjust it's speed to thathe train ahead, and follow at a distance of
approx. 300m. If the train ahead has stopped r#ie behind will draw up to a distance of
about 50m. However, if the train ahead is stoppealstation, and the train behind is also
booked to stop at that station, the train will digwbehind the first train up to a distance of
a few meter.

» The control of Al trains before the start of amiaty is similar as to the normal control
during an activity, except that the update freqyaaceduced from the normal update rate
to just once per second. But all rules regardiregedpmits, station stops, deadlock,
interaction between Al trains (signals etc.) alofeed. The position of all Al trains at the
start of an activity therefore is as close as fs$0 what it would have been if the activity
had been started at the start time of the firgr&ih.
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