Scripts and icons for the Swiss (SBB) signals —\&on 1.0 — 01/05/2014

This zipped archive contains all the icons andsitripts needed to simulate in TraindirtBe Swiss signals
used in the SBB — CFF — FFS network (they worly evith version 3.8s or later).

Both System L and System N are simulated, shurdingrfs included. In the older System L aspects are
shown by fixed lights in specific positions, soyBlspeed limits are supported, while the newete3ysN is
able to support every speed limit between 30 aidkid/h (in 10 km/h steps). Some auxiliary signasaso
simulated — speed and departure indicators, dedsl -eiogether with some fake signals needed tolateu
the quite complicated System N. | had to invent pathe algorithms, as the official rulebdaloesn’t spe-
cify which speed is to be enforced depending ordib&nce of the next signal and on the speedatress.

Here are some fundamental rules, quite differembfthe Italian ones you may be used to:

1) Diverging or straight routes are not distingeighthe signals just enforce a speed whenevereddpwer
than line speed is needed. The System N can enéwes speed between 30 and 140 km/h (in 10 km/h
steps), so it can control a train speed dependintp® distance from the train ahead. | simulatésl fdature
considering the distance from the next red signdltae speed required by the switches position

2) Signals must warn in advance against a speeatltimer than the current one, while higher limitsly be
enforced without warning (the driver can acceleagesoon as he sees them). This isn’t a problem tivé
System L, as it features distant and main sigies dan be distinguished by the shape and canrbbiced
on the same mast, so every speed restriction &lysuarned by a distant (standalone or combineth wie
previuos main signal). On the other hand the Syd$tecan give only one speed indication, so if a aidras
to warn against a lower speed at the next sighat,gdame signal cannot show the speed restrictitoraed
from itself on. The latter restriction is impligitenforced, so the driver must remember the spadidation
given by the distant of that sighalf the distant is not able to warn aginst thetrségnal’s aspect, as the latter
is still unclear when the train passes the distdm, driver will immediatley reduce the speed te tine
warned, as if it were also enforced from that sigora Previous signals will enforce the speed ietshn
needed to allow the driver to reduce its speedlysalie the same way a distant may warn againstesedp
lower than the one that is implicitly enforced whie train passes the next signal, as in the nmaantie
train ahead may have freed another block, but tiveerdmust obey the distant. This last rule canibpet
simulated: the train will set its speed to the iiciply enforced one, even if the distant indicatetbwer one
when the train passed it.

3) Shunting dwarfs must always be obeyed, also wioemal signals are clear (the latter take the &rimto
account). Shunting signals feature the Expect Stmect, requiring to stop by the next signal, benitther
dwarf or even a normal signal.

4) Block signals are quite new and were introducerhise the capacity of high traffic lines. Theg always
lit for both tracks and usually show Stop. They @eared only when a train has to pass, early dntugive
the train enough free line ahead to be able tcetraafely at line speed. This means that typictdgy are
cleared together with the exit signal towards the they protect (in Traindir, set the “Intermediapption).

Rule 2 has a particular effect when sector andsigitals are concatenated: as they cannot warnsigay
speed (they only enforce one), all the signals ieetbe one enforcing the lowest speed must enfiivae

1 A software by Giampiero Caprino, who designeeerellent and very versatile simulator. | must kiim for all the
adjustments he did to allow the implementatiorhéd package

2 At the moment I'm writing these intructions, tssthe link to the German version the rulebook:
http://www.bav.admin.ch/grundlagen/03514/03533/@wiex.html?download=NHzLpZeg7t,Inp610NTU042|12Z6n
h20zn4729Zpn02Yuq2Z26gpJCDeYJ7fGym162epYbg2c_JjKbEo&A--&lang=de

3 Switches set for the diverging route still remiia main reason to enforce a speed limit.

4 There is no “rappel” in this system.



lowest speed too, up to the first that can be whrggnals beyond the one enforcing the lowestdpesy
enforce a higher speed without warning.

The rulebook says that System L and System N sgmay be mixed in any combination, to allow the
upgrading of the lines to the System N startinghvaihly those signals where limits other than ttendard
ones (40, 60 and 90 km/h) are required. In thetcticouldn’t take every possible combination iatwount,
so | implemented for every signal the possibilityforce its aspect — and enforced speed — by ingeat
specific fake station just beyond it.

In Switzerland there are no specific signals feelerossings, as these usually don’t prevent ideats from
clearing; when they do, the affected normal sigfedsure a level crossing sign under the head.

Block occupancy and train announcement indicatoesnat implemented yet, as | wasn't able to fing an
information about how they look like, nonthelegspect they exist.

In both the simulated systems each light can shaly @ane colour, so when using the System L theextrr
combination of lights must be chosen, considerihghe desired aspects. The rulebook allows a lmjha
certain colour to be in different positions on tiead — as the aspect is given by the order/patfeire lights,
not by their position in the signal head — so trerequite a lot of possible signal “shapes”.

In Switzerland there are no automatic signals thato clear themselves as soon as possible. Biayhals
are typically cleared together with the exit sigt@hards the line they protect, so they are sugtdbt the
“Intermediate” option.

Installation

Open the .zip file, select all files and copy/egtridnem in their specific folder, considering tldldwing.

At the moment Traindir permits only one folder teek all the signals and icons in, the one specifidtie
“Environment” tab of the Edit | Preferences commdndade the Swiss package compatible with théahal
one, so the same folder can be used (typicalyr ogr am Fi | es\ Tr ai ndi r 3\ Si gnal s) and mixed scenarios
can be designed.

However, more and more packages will hopefully walable in the future (France, Japan, USA, egb)ijt
could be a good option to use a separate folderebwh package (for exampte\ Program Fil es\
Trai ndi r 3\ Si gnal s_SBB) and modify the folder the program points to whamrdghe signal system changes.

\ Summary of the available signals\

* Repeaters and standalone distants with 5 lightst¢ByL) .

< EXxit and sector signals (without combined distavith 2, 3, 4, 5, or 6 lights in all the useful comdtions
(System L).

< Entry signals (with combined distant) with 2, 354 0r 6 lights in all the useful combinations (&ys L).

e Square (40 or 60 km/h limits) or rectangular (4D 80 km/h limits) block signals (System L).

< Standalone distants with a square outline, wittvitilmout speed indicator (System N).

« Main signals with round outline, always featurihg speed indicator (System N).

« Block signals with round outline, with or withoyted indicator (System N).

e Shunting dwarfs (to be alwyas obeyed) commandiadrick to the right or to the left.

« Departure signal for tracks where the exit sigaaldmmon to more tracks.

« A special signal that looks like a dead end; itvpras trains form exiting the scenario and fordes t
previous signals to show the Expect Stop aspect.

« Fake signal to be placed hidden when shunting dnamé mixed with normal signals. It detects speed
limits and switches positions, so that normal dligican show the correct aspect.

All main signals support the Shunt aspect for simgntif cleared with Ctrl-click this aspect mearréceed
by sight, track may be busy”. The track becomegemai allow shunting, and particularly joining.

You'll find more details later on and in the Glogsat the end of this document.



\ Script description \

The script name for normal signals follows thisesole: "sbb" (the network manager company), undegscor
signal type, undescore, light combination or exype specificationt ds extension. Script names for special
signals also start with “sbb”, but they follow th@wn scheme (see the details signal by signal).thd
scripts have comments explaining how they work laowa to use them; all the signals are to be plandte
scenario using the single head tool of the ed#siin Switzerland there are no automatic signals.

System L signals

sbb_avv_L.tds
sbb_rip_L.tds

Distant and repeater with 5 lights. The distant rbaystandalone or coupled with a
main signal, and in this case it can show the “Buwagk” indication. The repeater |is
used when the next signal is not visible from gglalistance. Thus the repeter is foo
close to the next signal (less than 500 m) to besidered its distant by the previqus
signals. Both signals go off if the track is cleaty for shunting or if the next unclear
signal is a dwarf. Only one “real” distant is alleav for each signal, followed
eventually by one or more repeaters (all showimgsthime aspect).

sbb_part_**.tds
sbb_prot _**.tds

Exit (or sector) and entry signals; exit (or secgignals are always standalone, while
entry signals are always to be coupled with a disiisb_avv_L. t ds.
** describes the lights combination:

2 = 2 lights (green/red); 3gg, 3vg, 3vv = 3 ligliyellow/red/yellow or green/red/
yellow or green/red/green); 4gg, 4vv = 4 lightse@nm/yellow/red/yellow or green/red/
green/yellow); 5gg, 5vvv = 5 lights (green/red/gellgreen/yellow or green/red/green/
yellow/green); 6 = 6 lights (green/yellow/red/grgellow/green, with the red light
shifted to the right).

sbb_bl occo_L*.tds

Block signals, capable to show distant or main etspdut not at the same time; the
two kind of aspects alternate along the line, sergwnain aspect is warned against
whenever possible.

* = 6: square signal supporting only 40 or 60 kispleed limits.
* = 9: rectangular signal supporting also 90 knphed limits.
These signals are not automatic, but they're slgitédr the “Intermediate” option, so
that they clear together with the exit signal tadgathe line they protect.

sbb_i nd_par. tds

Departure indicator for the track it commands, ® used when the exit signal|is
common to more tracks. If you want the two signalslear together, use itineraries| or
mark the common signal as “Intermediate”.

System N signals

sbb_avv_N.tds
sbb_avv_Ni . tds

Distant signal to be used alone or coupled withsiheed indicatogbb_i nd_vel . t ds
respectively. Only the latter can warn against dpiaits, while the former can only
tell if the next signal is clear or unclear.

sbb_bl occo_N. tds
sbb_bl occo_N . tds

Block signal to be used alone or coupled with theesl indicatosbb_i nd_vel . t ds
respectively. Neither signal can enforce a spemd,liand only the latter can warn
aginst one or show “Advanced warnifg”
These signals are not automatic, but they can b&etias “Intermediate”, so that
they clear together with the exit signal towards lthe they protect.

sbb_prot _N. tds

Main signal, to be used as entry, exit or blockalgvhen all the aspects are needed,
both the warning and the enforcing ones. It musags be coupled with the speed
indicatorsbb_i nd_vel . tds.

sbb_i nd_vel . tds

Speed indicator, to be coupled with the previugaalis to show the speed they warn
or enforce (humbers from 3 to 14, meaning tengwhk or other indications:
— means busy track — flashing means “short run’exgect stop at short distance
v means “Advanced warning”

5 The next signal shows “Expect Stop” but it's atistahce lower than the normal one from the nexialig



As there is quite a big number of possible comlbamatof speed limits, switches positions and othgnals’

aspects, I'm not confident that the algorythm ikedb determine the correct aspect to be shownenyecase.
Therefore | implemented for all the signals thesim$ity to force the aspect (unless the signaltcsimow it)

by inserting a fakenn station just ahead of the signal, as follows:

s0Q Forces a “Clear” aspect. No limits are enforceden if limits are set on the track or forced bg th
switches positions, provided there is enough désda the next unclear sighal

s03 “Short run”: expect a “Stop” at short distance,as30 km/h speed limit is enforced.

s04... s14 Enforce a speed limit between 40 a 140 km/hhwihe System L signals only sO4, s06 and s09

are allowed, depending on the aspects the signadioaw.

s99 Enforces for a straight route the same limit tiwatild be enforced if that route were a diverging,o.e.
consider the limits set on the tracks and / orddrby the switches positions ahead of the sigriak(8/h
is enforced if no limits are detected).

Dwarfs

SEE_”HV m_aat ?3 Irrelevant dwarf that acts as a repeater of themabrsignal to which it must b

sbb_frarmad- tds | coupled and to which it adds the “Expect Stop” aspleat maybe the normal signal
doesn't feature. It must be placed just before amnab signal, at less than 50 m,

otherwise the previous signal won't show the cdrempect. It always clears together
with the normal signal, even when the latter isckenly for shunting. The two scripts
are used to the left or to the right of the trawdytcommand, respectively.

sbb_marm.i. tds Commanding dwarf that stops a train if unclear ead warn of an unclear signal, be
sbb_marmid.tds |y another dwarf or a normal signal. This signalstmalways be immediately followed
by a hiddensbb_avv_dev. tds signal, so that the previous normal signal carvkno
what follows the dwarf and show the correct asp&die two scripts are used to the
left or to the right of the track they command pedively.

abb_avv_dev.tds | Fake signal to be hidden just after the commandimarf described above, so that the
previous normal signal can know what follows theadwand show the correct aspect
This signal is mandatory if you want the normalnsilg to show the correct aspects
when dwarf(s) are present before the next norngaladi

Dead end

sbb_tronc. tds This always red signal (mark the specific optiorthe properties) looks like a dead
end. It should be linked to the last track elen@nan exit point to block the trains,
that would otherwise exit the scenario. Previogsais will show the correct aspect
(“Prepare to stop” or “Short run”, depending on tligtance).

Important notes about the L and N System#

In the System L main signals (those who can enfeoreething) and distants (those who can never emfor
anything) are actually completely different signalgh different shapes and no aspect in commorth Ban
appear standalone or combined on the same masai@ signal cannot tell anything about the next aign
aspect, unless it can show Y/Y (“Short Run”), whishthe only exception. If Y/Y is not showable azal
unclear signal follows, the only allowed aspect fomain signal is “Permissive Stop” (flashing reth).
practice this case is avoided by forcing the tvgmals to clear together, enforcing not decreagiegad limits

if needed.

The System N has overcome this strong limitatidowahg the “Expect Stop” (Y) aspect in all signalis is
the only warning aspect that doesn’t require treedpndicator, so simple block signals can be zedlwith
just one head (with round border) and three ligtdsresponding to the R, Y, G aspects.

6 Speed limits needed to allow the train to stophgyriext unclear signal are always enforced.

”Normal signals must always consider all the speeitsl that are set on the tracks or forced by thigches positions up
to the next normal signal, but dwarfs may be presebetween and their aspect needs to be considece



The System N signal is compact, and has alwaysahe two components: a head with 2 or 3 lightsaand
optional speed indicator, nothing else. Therefdi® easy to mount it anywhere obtaining the fult eé
aspects, which in the System L requires a sigralfeng a top head with 6 lights and a lower heét %, for
a grand total of 11 lights!

There is no difference between the signals pleoetthe left and to the right of the track, as thitelaare
allowed only along single track lines or to thehtigf the rightmost track (the other tracks haweglgnals to
the left, middle tracks usually on a gantry).

Icons naming scheme|

Icons follow this naming scheme: 2 uppercase [etter the type, underscore, numbers and letterghier
number of lights and colour sequence, undescoeeuppercase letter for the orientatioxpm extension.

Type

AV: Distant or repeater (Sytem L), to be used aloneoupled with an entry signal
BL6, BL9: Square or rectangular block signals (8gst.)

IV: Speed indicator (System N)

MA: Dwarf

NA, NI: Distant signal with or without speed indioa (System N)

NB: Block signal without speed indicator (System N)

NP: Main or block signal with speed indicator (®ystN)

PA2 ... PA6:| Exit or sector signals with 2 to 6 lighto be used alone (System L)

PR2 ... PR6:| Entry signals with 2 to 6 lights, todoeipled with a distant (System L)

SP: Departure indicator for a track when the dgital is common to more tracks
TR: Dead end, to prevent trains from exiting thenseio

Aspects

b,ry,g: Colour of the lights (top to bottom): oféd, yellow, green.

-5 Dwarf aspects: stop, expect stop, proceed.

=Y, Speed indicator aspects: off, busy track or short advanced warning,
3..14 speed indication (in tens of km/h).

-- Only for coupled dustants (System L): busy track.

Orientation

N,S,W,E,X: | For trains going up, down, to left, keetright, in any direction.

Signal aspects

Aspect | Meaning

R “Stop”. The signal cannot be passed until it gesnaspect or the driver receives specific
instructions to do so.
Rx “Permissive stop”. The signal can be passed by ¢a3 30 km/h max), expecting an obstacle (a

train to join) or an unclear dwarf. In the firstsesthe signal was cleared with Ctrl-click and if
present the distant (System L) or speed indic&gstem N) shows busy track (-); in the second
case the coupled distant goes off, if present.

%4

YIY “Short Run” in the System L. If the signal feats a coupled distant the aspect means that the
next signal is unclear and at a very short distalfitke signal doesn’t feature a coupled distant
this is the only aspect that can preceed an unsigaal. If the signal doesn’t feature 2 yellow
lights that case shoudn’t occur (the two signal idne forced to clear together), as the only
allowed aspect would be Permissive Stop.

Y/~ “Short Run” in the System N. The speed indicasaneeded to show the flashinthat
distinguishes this aspect from “Expect Stop”.

G “Clear”. Proceed at line speed.




Aspect | Meaning

GIY “Speed limit enforced” in the system L. Proceed@t60, 90 km/h respectively from this signa
G/G until the last switch or the next signal, whichegemes first.
GIGIG
G/3 ... | “Speed limit enforced” in the system N. Proceethatindicated speed (from 30 to 140 km/h)
G/14 from this signal until the last switch or the neignal, whichever comes first.

If the next signal enforces another speed limitait only be higher.
Y/3 ... “Expect speed limit” in the system N. The next siganforces a speed limit from 30 to 140 kmyh.
Y/14 If the previous signal also showed one of thesed@sghat limit is implicitly enforced.
Y/v “Advanced warning”. Next signal shows Expect Stod &'’s at a distance shorter than normal

from the next (unclear) signal.

If the previuos signal showed “Expect speed lirtfieé limit is implicitly enforced.

Only System N signals can show this aspect, andghed indicator is heeded to show\tltieat
distinguishes this aspect from “Expect Stop”.

“Expect Stop” in the System N.
If the previuos signal showed “Expect speed lirtfig limit is implicitly enforced.

“Expect Stop” in the System L.

“Expect speed limit 40” in the System L. Next sibeaforces a 40 km/h speed limit.

“Expect speed limit 60" in the System L. Next sibaaforces a 60 km/h speed limit.

“Expect speed limit 90" in the System L. Next sibeaforces a 90 km/h speed limit.

o<l o o (<

“Expect Clear”, this aspect exists only in the Systi..

Y
Y
Y
Y
G
G
G
Rl

Y, G = Red, Yellow, Green; the slash / meanstti@lights are vertically aligned.

Glossary

Entry signal
A main signal protecting the entrance to a statioa junction; in the System L it always featuresoapled
distant. It must be preceded by a signal capabséhofving distant aspects.

Exit signal

A main signal protecting the exit from a stationjunction towards the main line. In the System Inétver
features a coupled distant, so a standalone distast follow. In the System N it may or may not who
distant aspects. It must be preceded by a secpoalsdr by a signal capable of showing distant etspend in
the System L it can be also preceded by a repsipeal.

Sector signal

A main signal used to divide a station track intgex; so that more trains can occupy the track (oere
sector). They are identical to exit signals, armd maver show distant aspects, so they are all daiw®pen up
to and together with the exit signal (see alsaiittes a few pages above).

Block signal

Signal that protect just a line section, and canthe speed enforcing aspects to control the distartween
trains. In the System L this is the only signalttb@n show both distant and enforcing aspectsnbuat the
same time. Usually these two types of aspects agpeanately: one block signal enforces somethings

Clear and the previous block signal acts as thtami®f the next.

Block signals are quite new and were designeddease line capacity in recent times. As the dgitals of
the System L cannot act ad distants of the firstllsignal, the latter is linked to the exit sigsalthey are
cleared together, or a pure distant is placed #feetast switch of the station/junction.



Block signals of the System L are very similarhe tlistants, so a white sign with a black dot e d¢knter is
mounted over the head. The dot represents theigedih the center of the signal, so if the sigisablnlit
(faulty) the sign tells the driver to stop the tras if the red light were lit.

These signals are almost always mounted on gamiversthe tracks, so | drew them without mast.

Distant signal

This signal cannot enforce anything on a trainust tells something about the next signal asp&stthis
signal doesn't force a train to stop even whentuitlmust be distinguished from the normal signalen a
fault occurs, so the head has always a differentaie) shape. There are however signals that cam lsbth
enforcing and distant aspects, e.g. System L daphkals or complete System N signals.

Repeater signal

This signal is identical to the distant signal (sssquare head) it “repeats”. It repeats the infaionagiven by
a previuos distant about the next signal aspecthiasnext signal is not visible from the needestatce,
typically because of curves, tunnels, or stati@ments. The repeater is always too near to thesigxal to
act as the only distant of that signal, so therstralways be a “real” distant before, at such sadisthat the
driver can safely obey to the aspect shown. A $igaia have more than one repeater before, but repaater
cannot show an aspect more restrictive than thesbaen by the “real” distant.



