
Evening Star
How a Steam Locomotive Works

These notes describe the ooeration ol a steam
locomotive with a oanicular reference to the
screen djsplay and controls of Evening Star.
Understandino how a steam locomotive works
will helo vot to master the controls more
quickly.
The driving fofce ofthe locomotive comesfrom
the cyljnde.swhere a piston is pushed backand
forth bv ths stsam prsssu16 raised in the boiler.
Hot gasses from the firebox are drawn through
lh€ boiler bv a system oftubes, which heat the
water to boiling point, converting it into steam.
The hot gasses drawn through the boiler th€n
enter the smokebox and escape through the
chimnev, The pertormance of the locomolive
depgnds upon the pressure in the boiler, which
can be controlled by manipulating thetire.

WATER GAUGES
These are t\ivo verticaltubes in the centre ofthe
cab. They are very imponant as they give a vis-
ual indication otthe l€vslof water in th6 boil€r.
The bonom ofthe gauge is ons inch abovo the
Iir€box top, which must be kept covered at all
rimes othgrwise th6lire will heat the lireboxtoD

beyond limits causing special plugs (called
Iusible plugs) to meh allowing steam into lhe
fifebox. This action cools the flre and alarts ths

l f too much water iscarr ied in ths boi lerandthe
gauge reaches the lop, watef instead of steam
will enler rhe cylinders causing permaneni
oamage.
ldeally you should attempt lo maintain a water
lev6l  in rhe top hsl fof lhe gauge. Should afai lure
occur. the run will b€t€rminat€d with the conss-
queniial loss of marks.

STEAM PNESSURE GAUGE
A round dial with a needle oointer, situated in
ths csnlro olth6 cab, graduatod from minimum
on the lelt to maximum {200 psi) on the right.
The more steam pressu rc maintained the higher
the ootential Dower otthe locomotiv€. How€v€r
too much pressure will liftthe satety valves and
r€l€ase st€am tha.€by reducing pr6ssure to
bslow maximum (shown by two jets oI steam
issuing from the boiler top). This represenrs a
waste ofcoaland water and should be avoided
to 6chi6v€ m6ximum €ftici6ncv.



WHISTLE
The whistle is pan ofth€ safety equipment and
must always be used before starting away,
€ntering tunnels or approaching seclions where
permanent way gangs (railway mainlenance
teams) are working. To conserve slsam the
whistle should not be used indiscriminately.
As a guide to correct whistle usage, when the
computer is controlling thewhistle it is blown at
the earliest time in each of the circumstances
detailed above.

REGULATOR
A lev€r situated on ths toD lett ofthe cab which
controls the flow of steam tothe cylinders.lt has
five positions, closed on the right, progressing
to fu l ly  open on the lef t .  Opening the regulator
applies power to the wheels and ir must be
adiusted when running to suit requirements.
Alw.ys close the regulatorwhen braking. Open
rh€ r6gulator cautiously when starting away 6s
too much power will cause the wh€els to slip
{especially in adverse weather conditions).
Wheel s l ipwi l lbe apparenl  f rom lhe increase in
th€ speed ofths st6am exhaust.

CUTOFF
A wheel control on the botlom left {marked C)
which controls the time during each cylinder
cycle that steam is allowed into the cylinder. lt
has ljve positions. 0% {straight up), 20elo, 35%,

55'h a^d 757" (slraight down). For example
when the cut off is set to 20plo, steam is allowed
to enter for iusl 20% ol the cycle. This has the
effect thatthe €xpansive proporties of steam are
used more efficiently, by reducing the st€am
usage significantly for only a small loss of
Dower.  You wi l lneed to use thisconlrol lo obtain
high efficiency. Whsn starting away it is normal
practiceto use 75016 cut off.

VACUUM BRAKE
A wheel control situaled between the regulator
and rhe cut oft (marksd V) which has five posi-
rions; off {straight up). light braking, m€dium
braking, heavy braking and emergency braking
{straight down). The brakes act upon 6llthe car-
riages and are heid off by maintaining avacuum
In a prpe co nnectng tne carfl€ges, ora(rng Derng
achieved by pfogfessive release ofthe v6cuum
via tho vacuum brake control.
ln the event thatthe communication cord ofthe
train is pulled, eme.gency braking is automatr-
cal lvaDpl i€d and wi l lbe released as appropr iate.
Emergency braking must not be used by the
driver exceDl in extreme circumstances, as a
ooor sat€wiatino will rssulr. Avoid usinq harsh
braling tobring ihe train lo a halt at a stsiion for
the comlort olyour passengers.

BLOW€R
A wheel control situated centre right of th€ cab
{marked B) which is off when pointing straight



up. li is essenlial lhal at all times gasflow is
maintained drawing thegassesfrom the l l rebor
out through the chimney ensuring that no
tlames or gasses are allowed to escape inlo the
cabvia the f i reholedoors.  Normal lythis gasf low
is supplied by the exhaust of used stsam up th€
chimney when the regulator is open. This
gasflow will be int€rrupted by closing the reg-
ularo.  or  bv the conf ines ofa tunnel .  ln thes6cir .
cumslances normal aasf low musl  be main-
tained by opening thet lowerwhich sends aiet
of live ste€m up the chimney. Failur€ to use the
blower when nsc€ssary is dangerous and can
lead to an "exDlosiv€ blowback" into the cab.
Use of the blower should b€ limited to only
wh€n necessary due to its cost in the loss of

INJECTORS
Awheelsi tuated top r ight  o l the cab (marked l ) ,
which controls the device bv which water from
the tender is lorced into the boiler. lt has five
posi t ions,  of i  {straight up},  progressing toful lon
{slraighr down).  This is the ms6ns by which ihe
l6velofwater in the boi ler is maintained.

DAMPERS
A wheel situated on the bottom right oflhe cab
{marked D} which controlstheamount of  a i rpro-
vided through lhe base of thef i r€ {cal lsd pr imary
air). lr has fiv6 positrons, closed (straight upl

progressing to fully open (straighl down). 8y
controlof  lhe amoontof  Dr imarv air  i t  is  possible
to vary the temp€rature oI the tir€ and th€reby
the amount of water evaoorated into steam. To
achieve a hott i re a laroeamountofor imarv air  is
required for combusl-ron. Convsr$ly lor a cool
t i r€ only a smal l  amount of  pr imary air  is
requir€d. To help you judge the temperaturs of
your fife a th€rmomeler style temperature
oauoe is oresented inthe cabcontre,  The indica-
tlon;l c;rrecr combustion is th€ colour of vour
smoke such that black smoke would indicare
insufficient air for the tsmperature of the fire,
grsy smoke indicates corr€ct  a i r  and l ighler
shades indicate too much air. lf too littls 6ir is
supplied coal combustion wjll not provide the
maximum heatvalue. l f too much air  is  suppl ied,
hear wi l lbe wasred in heat ing the exc€ss air .  To
be efficientvou must aim to maintain the correct
air supply as far as possibl€. {Whilst manipulat-
ino the fire temoerature correct combustaon as
unlikelv). The r;t€ at which co.l is consumeo
increaies with the temo€rature of the fire.

FIREHOLE DOORS
A pair ofsleeldoors usedto contino th6 tk6 and
to controlthe flow of air overthe fire (secondary
air). To achisve optimum temperaturcs of the
Iire, the level of coal must b€ maintained in the
middle third of lhe firebox. Coal levels oulside
thess Darameters cannot achieve maximum
temperatures. You must fully op€n th6fi16cloors



whi lstcoal is b€ing add€d { indicated by a shovel
at the top right hand corner of the display).
Failure to do so will waste coal. ln all but th€
high€st l€vsl of control the computer will do this
torvou. For Derfect combuslion a smallamount
otsecondary air may be required.
The tir€doors can also be used to assist in the
manipulation oI fire temperature- For example
to raise the temperature oI the fire "quickly"
kespth€firedoorsshut, and to lowerthetemper-
ature "quickly" open wide.

GRADIENTS
Railway lines are not level and stsam railway
locomotives are affected by the gradient of the

track.  Thegradient is indicated in the same man-
ner as road gradients,  e.g.  1 in 100. This would
indicatea slope up ordown of one foot for every
100 feet travelled. A cross section of the gra-
dients of the line together with the positions of
the stat ion s and tunnels is shown in thegradient
profile includ€d. The exact gradient of the track
at any part icular t ime may be displayed in lhe
signal l ing area.
Vacuum brakes must be used to ensure that the
train is neveral lowedto run backwards on an up
gradient.
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