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A personal note

First of all I want mention I’m not objective. Railways mean for me steam locomotives. All other stock are stupid motorized vans. I don’t guarantee for diesel or electric engines in this manual – forget them.

Secondly I have beg all my readers for pardon. English is not my native language. Please excuse my mistakes or correct me.

***

Since I was three years old, I was interested in railways. I remember exactly my first “model railway”, a little tinny one, and I remember the big steam engines, when I met my father after work at the station, guided by my mother. I was a little boy and of course my absolute wish for becoming a profession was – naturally an engineer – of a steam loco.

Sadly I didn’t.

Soon I got a real model railway, growing bigger and bigger. When I was fourteen, I got aware, steam power was dying out and I took a lot of photographs of the last real steamers. Later I began to build HO engines by my own. I was interested my whole life in railways. Nowadays I’m interested in big gauges like “G” – my favorite are the American Shays. Without a big layout of railways  (lack of time) as I ever had wished, I found MSTS – with mixed emotions.

***

This is my attempt to decipher the eng- and wag-files of MSTS and explain it to everybody. I found a lot, but more remained hidden for me. I would be thankful for more advices, hints and improvements (rudolf@eurotrainsim.de). I’ll collect all letters – if I get some – test and publish all hints in an update of this manual.

I was triggered for this manual, in my engagement for eng-files, cause I discovered very early the unrealistic behavior of the MSTS-engines and trains and I swore like a trooper about the handling of the engines, especially about the brakes. Often I pressed the brake-key, when I just passed a red signal.

Then I discovered a heavy tank engine (the German serial 95 by Beekay) which had an improved brake system. The curiosity of an old railway fan was awoken. 

***

And I was very angry about the AI-engines of MSTS – why I couldn’t drive the famous 310? Always this pretty engine was oncoming, but I couldn’t drive it. After a long time I discovered how to handle the 310 and I found the trick of the cabview file and the name of the engine. I became more angry and - busy

„Why constructs MSTS such a pretty engine, without the possibility of operating it?“ I asked myself. From the viewpoint of a public relation man a bad mistake. Only two lines in the eng-file were missing… I never will understand Billy G.

Just the 310 was a very famous engine in Europe, much better than a lot of other engines. But I’ve stop, I start bubbling.

However, I very agree in Joe’s statement:

“It seems that a lot of designers are making beautiful looking trains, and then aren’t taking the time to make a realistic .eng and .wag files for them.  It is simple enough to at least have proper friction values, brake force, tractive effort, power, and maximum speed,  yet many times designers simply use whatever Kuju train was closest to their model, and just change the name and a few other things.  Many do not even bother putting in a proper description.  While I’m grateful for these wonderful trains, since the designer has enough prototype information available to make a realistic model, they should spend another few days making it perform correctly.  Another of my pet peeves is models uploaded with so many bugs in the .eng files that it takes several patches to correct.  Once again, I would rather wait a few weeks longer, and get a correctly performing model.” 

I wanna mind, there is nothing to add.
What are .eng and .wag-files?

Wag-files are for wagons without a drive, eng-files are for traction engines like steam, diesel or electric locos. In MSTS these files are for the physical data and some optical effects, which you can change by yourself. MSTS understands itself here as an open system, a software, which can changed by the user – or improved. In my opinion the guys of Kuyu have not very much ideas about railways. After a long time I spent with MSTS I guess Kuyu had hired an expert of railways, who was later fired.

Anyway, the eng- and wag files are not only responsible for the road behavior of the rolling stock, insides of these files you can set up effects like light, exhaust or sound. A lot of parameters are specific for the traction, a steam engine has other statements as an electric one.

Wag-files are similar to eng-files, wag files use the same notation. Wag-files don’t have parameters for drive, they include only passive physical parameters. My following comments are valid for wag-files too without any exception. Wag-files are a subset of the eng-files. You need wag-files for wagons and tenders.

AI-Locos

In MSTS and other Add-Ons are  lot of engines included, which are not drivable by the player, for instance the Austrian 310, the Royal Scotsman or the Pendennis. In MSTS’s activities these engines are phantoms, which are handled by the artificial intelligence of MSTS.

AI-engines, which are primarily not drivable by the player, have insides the eng-file no reference to a cabview, no "headout" and no name. If you want drive an AI-engine, you have add in the eng-file a cabview, for instance use for the 310 the cabview of the 380, looks like:

CabView ( 380.cvf ) 

HeadOut (  1.7 3.1 -5.5 ) 

and a name, which will appears in the activity editor:

Name (Goelsdorf_310)

Subfolders for sound or cabview are not necessary (see below)

How to make an AI-Loco drivable

1. Create a subfolder „cabview“ for instance  ……..Trains/Trainset/AI-Loco/Cabview

2. Copy the cabview files of the loco, which cab you want use in this folder. For instance the Scotsman.

3. Add in the eng-file the line above „EngineControllers“ the lines

Cabview( „Scotsman.cvf“) 

and “HeadOut(xyz)”

 – look at other eng-files for the „headout“ values. You may test the values.

4. Name the engine after the line  „EngineVariables“ : Name(„xy“)

5. sometimes you have look for the sound-files (see below)

6. ready. You may notice the new drivable engine in the activity editor by a small sign in the left row

Content of .eng and .wag-files

All eng and wag files are beginning with the definition of the car (“wagon”), the first major group. The second major group is “engine”. The groups are divided up in more subgroups, for instance for the couplings, the friction, brakes, handling, lights or smoke effects.

In my concrete example below I emphasized  these groups by the indent brackets. Every sub group is starting and ending with a bracket (SubGroupName( Parameter1() Parameter2() and so on.). If one bracket is missing, the simulator hangs up and is phoning to home (ET-syndrome)

· You’ll find more physic data in the sd.-files (“bounding box”) and in the default.wag file, located in the “default” register.

General structure of an eng-file

1. wagon

1.1. first general part – basic data like mass and length.

1.2. Coupling – the nature of the couplers

1.3. Buffers – without function

1.4. second general part (forces at the couplers, resistance, brakes) passive physic data

1.5. Sound –file (*eng.sms or *wag.sms)  for outer sounds


1.6. inside (not necessary, only needed if an inside sight is available)

1.7. lights (light - effects)

.wag-files are ending here.

2. engine

2.1 effects

2..1.1 special (…) effects – steam and diesel exhaust effects

2.2. wagon (drive, propulsion data, supply, brakes, etc) active
 physical features

AI-engines often are ending here

2.3. cabview-file (*.cvf) the cabview-file (inside the carbine) defines the units (metric/ American), which are visible in the  ->HUD .

2.4. engine-controllers (controls)


2.5. engine-variables (the parameters, with the engine will start )

2.6. sound-file (*cab.sms) for the cab (inside sound)

2.7. name – obvious name of identification of the car, which is coming up in the activity editor. Missing in AI engines

2.8. Description – description of the engine, which is later displayed in MSTS.

2.9. EngineOperatingProcedures – instructions for handling, later displayed in MSTS.
For the function of the parameters it doesn’t matter at which position or in which group the statement is coming up. Anyway, there is a little system, as all engines need the first “wagon” section like cars

While there is a little system in the first group („wagon“), there is in the engine group a big mess. This is the reason for finding in strange eng-files often double statements, because there is lost all overview. Along double statements only the first one is used. This in mind it’s useful to arrange the parameters in entire groups like “boiler”, “cylinders”, “supply”, “brakes” and so on for a faster orientation.

Look for instance the  Concrete example of an eng-file below. Do the same at diesel and electric engines.

Bugs in MSTS – Tech-doc-file 

The original-reference-file (on CD 1) by Microsoft “eng and wag files” contains a lot of bugs and inaccuracies, for instance such unbelievable statements like „IsTenderRequired“. Microsoft was too stingy for beta-testers. 

Along this there exist some parameters without any documentation, parameters, which are not listed in the MSTS-„doc“-file but which are working! (Funny. Where are they from? Who found them? ) like „SteamFiremanMaxPossibleFiringRate“

Unfortunately on the other hand there are a lot of parameters without any. Either MS has never assigned any function or, more probable, has the function deleted because limited computer resources. See for instance „DrainPipeFX“. I don’t believe these parameters will be used in the future version 2 of MSTS.

Links to other files 

Sound- and cabview-files (*.sms, *.cvf) are the most important external files, which are used by the eng-file (beside them the eng-file uses *.s and *ace files ). There are two sound-files: *Eng.sms (or *Wag.sms) for the outer sounds and  *Cab.sms for the inner sounds.

For getting access there are three possibilities:

1. Copy

„Copy all sound- and cabview-files of the MSTS-engine xy in the subfolders  „sound“ and „cabview““. This is the most heard advice in freeware read me files. This is the easiest method, because in the eng-file only the statement „sound (xyEng.sms)“ is needed, and MSTS is looking first for the files in this folders. At the other side, this is a method which is wasting very much space on the hard disc, keep in mind, the sound-folder of the Scotsman uses 8,7 mb. Very quick a lot of disc space gets used.

2. Direct addressing

Direct link to the standard files of MSTS. The notation has to look like: 

sound ("..\\..\\GP38\\SOUND\\GP38Eng.sms" ). 

At the *cab.sms-file this link has be repeated many times (18x). A sub folder “sound” is not necessary under the condition of a standard installation of the MSTS. Most of my own eng-files are using this way. Keep in mind the English version of MSTS uses different folder- and file names. Look for instance at the 380. 

3. Aliasing 

There exists a little Add-On ( by Tony Lonsdale, 

http://www.railserve.com/Computers/MSTS/Utilities/), for a proper compromise. In the subfolders „sound“ and „cabview“ are only a few files (*.sms, *.cvf), which are pointing to the MSTS standard files. The advance is, every engine can use its own sound.  Train-Artisan uses this way.

Aliasing does work with  cabview-files too. 

Anyway, in case of the cabview-files I recommend a sub folder “cabview”, containing the file xyz.cvf, aliasing is very difficult in cvf-files. 

Why do we change .eng-files?

Easy to answer, for getting more realism of the engines and cars. Look for instance at the parameter „friction“, reasonable for the train resistance. In the original settings of MSTS high speed running trains lose too fast speed, trains with low speed don’t proper stop (without using the brakes) 

In addition, you can improve the bad controllers, forcing you pressing for minutes the keys 

Besides you’ll find a lot of inaccuracies of the real data (look below „MSTS-engines and their faults“

How do I the .eng-file by my own?

The easiest way is using an existing eng-file of the same type of traction (steam, diesel, electric) like a frame and change the data using the real data. Most of all freeware is coming along with its own eng-file, but mostly you can improve them very much, because the builders have no interest in that topic.

A precondition is the use of an Unicode editor like WordPad. Anyway, you have keep attention for the editor and the file-extensions, which not become changed while saving 

In my opinion for the road performance it seems a good idea dividing up the parameters in unchangeable and changeable ones. The general goal should be a high realistic performance

Constant  parameters:
1. Mass („Mass“) determined by the real engine. Determines the inertia of mass and traction

2. friction („Adheasion“). For steam engines 0.15-0.3-2-0, all other cars 0.2-0.4-2-0. Important value for acceleration and slowing down

3. Resistance („Friction“), composed by wheel contact, air, and bearing resistance + (negative) inertia of mass. These values are calculated by the formulas of Joe Realmuto.

4. „MaxVelocity“ – determined by the real engine

5. „MaxBoilerPressure“ – determined by the real engine. 

6. Power at wheels-rails („MaxPower“).determined by the real engine

7. „MaxForce“ antiquated measured in tons (i.e. mega ponds). This is the force while starting. Normally you can use the real data.

Changeable parameters:

1. Continuous force, determined in diesel engines by the temperature o
 oil, in electric engines by the transformer, in steam engines by the steam generation usage. In steam engines a lot of variables are used: „MaxBoilerOutput“. modulated by „DraftingEffect“, „BoilerRe​sponsiveness“, „PrimingFactor“, „BlastExponent”. These parameters are reasonable for and how a steam engine is fired without the AI fireman. If you choose very bad values, even the AI fireman cant drive the engine and you get stopped for boiling water. Normally we don’t know these data. 

2. Steam usage. Main parameters are: „CylinderVolume“, describing the steam engine itself and „Cylinder​Efficiency“ for the efficiency. Look for details below. With  „CylinderVolume“ MSTS is computing the steam usage with the formula steam usage per hour = „CylinderVolume“ * regulator position * cutoff position * speed / wheel circumference + BasicSteamUsage.

3. coal usage, (like diesel fuel or max. current)  for creating „MaxBoilerOutput“   determined by: „CoalBurnage“ and „BasicCoalUsage“. Normally we don’t know these values.

The most important parameters for road performance are: „MaxVelocity“, „MaxPower“, „MaxForce“, „Cylinder​Efficiency“ and „MaxBoilerOutput“. Especially the both last one we don’t know from reality and are most suitable for manipulations. 

If you find no real road performance in your engine, start with changing the “changeable parameters. Any change takes effect not until:

1. the current activity is ended (no need to quit MSTS entirely),

2. the eng-file is changed and saved,

3. the simulation is started again.

Depending on the entire parameter this procedure can become very time consuming, till you have comparable conditions. Additionally you should be familiar (in the simulation) with the engine, which file you want change for a fast decision if it is “logical”, what the engine is doing.

How do I improve an Eng-file?

I recommend for improving a strange eng-file, which came along with a freeware engine, doing that step by step. The following order is not necessary but very usefull:

1. look for the coupling, adjust it if necessary ( Coupling ( Automatic ) vs ( Chain)) 

2. Look for the spring of the coupler, it might look like

Stiffness ( 1e7N/m 1e6N/m )
thats correct

Damping ( 2e6N/m/s 0)

zero is not allowed, use the first value twice

Break ( 5e7N 0 )

zero is not allowed, use the first value twice


r0 ( 10cm 1e9 )


use metric values like  “r0 ( 10cm 20cm )”

3. Correct the “derail section”.

You may find something like this:


DerailRailHeight ( 4cm )
change to 
( 10cm )


DerailRailForce ( 240kN )


(  2.5*mass )


DerailBufferForce ( 200kN )


( 800 )

4. look for the adheasion values. Do they look familiar like “0.2 0.4 2 0” or 

“0.15 0.3 2 0”?

5. Recalculate the first line of friction by using the formula of Realmuto.

You may find a line like: “ 50N/m/s
1
-1mph
0
1”

Afterwards using Realmuto’s formula the line might look like:




“1185N/m/s
1
1mph
4.45N/m/s
1.8”

6. Look for the brakes. An usual airbrake should look like:


BrakeEquipmentType( "Triple_valve, Auxilary_reservoir, Handbrake" )


BrakeSystemType( "Air_single_pipe" )


MaxBrakeForce( 50kN )  - depending on the mass and wheels of the engine

7. Now we are approaching light, steam and exhaust effects. Start the simulator at dawn without an AI fireman. Switch on the lights. Do all lights look proper on the correct place? Wait until the the safety valves blow up. Look for all visible steam effects (stack, cylinders, whistle, safety valves). Do they exhaust at the right place? Look for the whistle and the cylinder cocks. In steam effects you’ll find a lot of mistakes. Correct them. (How to do, look below) 

8. Now reorganize the engine parameters, put them in folders like: “Boiler”, “cylinders”, “fuel and usage”, “feed water pumps”, “blast and draft”, “regulator”, “brakes”.By doing that you’ll find often double statements. Delete the double one. This procedure might look very cosmetic, but its very usefull for finding again the changed values.

9. Improve the controllers as described below.

10. Now we come up to the sensitive parameters. First recalculate the cylinder volume (see below). Its often wrong.

11. Adjust MaxForce and MaxPower. Perhaps you can find real data. Set MaxBoilerOutPut to a midium value like 10000

12. Do a testing in the simulator. Use different grades, weather and train masses. Look for wheelslip while accelerating and braking (if the wheels lock up) Adjust the NumWheel parameter. A wheelslip at a grade while snowing is quite normal.

13. Get a look on the HUD. Does your engine produce enough steam? If not adjust blower and MaxBoilerOutPut. Does your steamer use too much steam? Look for CaolBurnage and BasicSteamusage for lowering.

14. Enjoy!
Collection of important formulas

which Kuju uses

Tractive effort and steam

Tractive effort = (boiler pressure) * (cylinder diameter) * (cylinder diameter) * (cylinder stroke) / (diameter of the driving wheel).
Tractive effort and adheasion

The adheasion parameter has four values, 1 to 3 are used as shown below, number 4 is not used:

Tractive effort (slipping) = {(first value) * third value/2) * (locomotive weight)} / (NumWheels/2) 

= (first value) * (third value) * (locomotive weight) / (NumWheels)

Tractive effort (normal) = {(second value) * (third value/2) * (locomotive weight)} / (NumWheels/2) 

= (second value) * (third value) * (locomotive weight) / (NumWheels)

Tractive effort (sanding) = 0.95 * (third value/2) * (locomotive weight)} / (NumWheels/2) 

= 0.95 * (third value) * (locomotive weight) / (NumWheels)

Cylinder Volume 

(Cs=CylinderStroke, 
Cr=CylinderRadius = CylinderDiameter/2 
Nc=NumCylinders) 

(input in inches) 
Cv = Cs * Cr2  * Nc / 550 
 (result in ft^3)

(input in cm) 

Cv = Cs *Cr2 * Nc / 10000
 (result in ft^3)

Steam usage per hour

((Regulator(decimal) * Cut Off(decimal)) * CylinderVolumes * (velocity  / ( * DrivingWheelRadius + BasicSteamUsage/hour
Conversion tables for metric/Imperial units

	weight
	t
	lbs
	kg
	US-t

	1 Metric Ton
	1
	2207
	1000
	1,1023

	1 Pound (lbs)
	0,00045
	1
	0,45
	0,00049

	1 kg
	0.001
	2,207
	1
	0,0011

	1 US-Ton
	0,9071
	2002
	907,1
	1


	length
	In
	ft
	yd
	miles (mi)
	cm
	Meter

	1 inch
	1
	0,0833
	0,0277
	0,00022
	2,54
	0,0254

	1 foot
	12
	1
	0,333
	0,00189
	30,48
	0,3048

	1 yard
	36
	3
	1
	0,0056
	91,44
	0,914

	1 mile (British)
	44025
	5283
	1761
	1
	161290
	1612

	1 Centimeter
	0,393
	0,328
	0,0109
	0,0000062
	1
	0,01

	1 Meter
	39,37
	3,280
	1,093
	0,00062
	100
	1


	Power
	N
	lbf

	1 Newton
	1
	0,224

	1 pound lbf
	4,45
	1


	work
	kWatt
	PS (hp)

	1 Kilowatt
	1
	1,340

	1 horsepower
	0,746
	1


	pressure
	PSI
	Kg/cm2
	Quecksilber säule
	Bar
	kPa

	1 Pound per square zoll (psi) is
	1
	0,07
	2,04
	0,068
	6,89

	1 Kilogramm per Square Centimeter is
	14,2
	1
	29,04
	0,98
	98

	1 mm Hg at 60 °F is
	0,49
	0,03
	1
	0,03
	3,38

	1 Bar is
	14,5
	1,02
	29,6
	1
	100

	1 Kilopascal (kPa) 

	0,145
	0,01
	0,296
	0,01
	1


	velocity
	mph
	km/h
	m/s

	1 Meile per hour(mph) is
	1
	1,6
	0,447

	1 Kilometer per hour(km/h) is
	0,62
	1
	0,27

	1 Meter per second
	2,237
	3,6
	1


Important parameters

Some parameters and terms are very much important, so I’ll explain them in particular

Traction

A crucial role for traction (mediation of force to the rails) is set by  „NumWheels“ (in the  engine-group) in MSTS:

MSTS uses „NumWheels“ as a factor of division (!) in the system of wheel-rail. Increasing the number of NumWheels worsens the traction and is not improving it, what would be logically. The “NumWheels” values in the wagon section is out of any effect.

By this reason MSTS uses by itself wrong values for “NumWheels”, look for instance “2” at the 380, or “1” at the Acela, Theoretically you can use the correct number of wheels and adjust the values of „adheasion“, or you keep “adheasion” as a constant of nature and adjust “NumWheels”. While MSTS itself is faking these values, it seems more than logically, changing and adjusting the number of “NumWheels” and not “adheasion”. Correct would be a parameter called “NumDrivenAxles” and variable adheasion depending on the type of engine. In this topic other physical parameters play a part, for instance the axle load or the kind of force - continuous like in electric or diesels or fluctuating like in steam engines – but that is going too far. 

You’ll get a realistic behavior, if you take “NumWheels” as the parameter of driven axles, for instance a ten wheeler gets the number “5”, a 0-6-0 switcher “3” for NumWheels. In special cases, in engines with a lot of driven axles (for instance in ten-wheelers like the Selkirk) you have differ widely from the real number, because otherwise you cant drive the engine. Using the value “1” for “NumWheels” you can weld every engine to the rails, as higher as the number of wheels you set, as more slipperiness you’ll get. For getting as an engineer some challenge, you should look to reality, especially for the train masses. For a little Pacific it might be difficult start a train without spinning on the flat with 400 tons, bigger engines got difficulties in higher train mass, a little switcher probably in 100 tons. At bad weather or at  a slope it might look much worse.

The fault of MSTS („NumWheels“ = driven axles) depends in my opinion on the American notation of the sequence of axles: a Pacific is called a 4-6-2…

Adheasion

Using “adheasion”, Kuju means „adhesion“. Anyway, you can discuss about adhesion, a spinning engine has the friction of zero. The lower values for steam engines in MSTS are right, keeping in mind the force of a steam engine is not continuous brought but in a sine curve on the rails. By this reason, I recommend for steam engines with more then two cylinders (for instance the Scotsman) increasing this values a little like 0.175-0.35-2-x.

Otherwise you should lower these values in articulated engines for their well known trend for spinning. In general I don’t like changing these values cause MSTS is using them also in slowing down. 

Adhesion hasn’t any effect about the wagon brakes.

The factor of adheasion describes the relation between axle load and force, it is recommended for 4 to 1 by locomotive builders.

The theoretical force at the wheel – don’t mixed that with force at the draw bar – is computed by “boiler pressure” * “cylinder diameter” * “cylinder diameter” * “cylinder stroke” /  “diameter of the driving wheel”.

Friction (Resistance) 

„Adheasion“ determines not only acceleration but the braking too. Slowing down may divided up in a passive and an active one.

For the passive slowing down MSTS has introduced “friction”, but never taken any care about those important parameters. Every MSTS vehicle owns these values. Many changes in freeware vehicles at the friction values are witnessing that other MSTS users disliked the funny “50N/m/s” which MSTS is generally using. 

In „friction“ – the name is misleading – the general resistance of an engine is summarized, also the resistance of the whole train. That includes: 

· starting up resistance (simulated by MSTS, I guess by the regulator settings)

· wheel contact resistance

· bearing resistance, 

· grade resistance (computed by MSTS itself)

· air resistance

The values of MSTS are rubbish. Generally MSTS uses 50N/m/s. An American physicist and fan of little and big railways – even of the MSTS too – has done a lot of work for the train resistance. It is famous Joe Realmuto. He wrote a tutorial and utility for computing real values of train resistance, which is available at http://www.eurotrainsim.de./
You have take now a deep breathe and make up your mind, if you want change the friction values of your whole rolling stock. Keep in mind, you have change every vehicle of your own. In my experience I very recommend that procedure. But read first Joes famous tutorial.

· The traction of every engine depends on „NumWheels“, „Adheasion“ and „Friction“. These three values have effect on „how good“ „MaxForce“ will be used on the rails.

Brakes

A chapter for its own are the brakes in MSTS. Sometimes you want slow down your train. Therefore are two important parameters in MSTS „Friction“ und „MaxBrakeForce“, independent of the braking system.

Using “friction” sometimes your train comes to a standstill. Naturally that is not satisfying. That is not enough. Even the real railways are using the term of “braking weight”. MSTS recommends “10 or 15% in kN of the mass”

We recommend the use about 10% of the engine or wagon weight for vehicles equipped with disc brakes, and up to about 5% for tread brakes. For example, a 100 ton locomotive with disc brakes will have a MaxBrakeForce of 10 tons, which is 98.4 kN.  For simplicity just use the weight in tons for the kN value in MaxBrakeForce, or 100 kN for this example. A modern 125 ton freight car would use 62.5 kN, which is ~5% of the weight.  Older equipment should use even smaller values.  The fastest any train should ever lose speed under emergency braking is ~3 mph/sec, and that is only very modern high-speed passenger equipment.  For most modern passenger trains 2 to 2.5 mph/sec is realistic, and perhaps 1 mph/sec for modern freight trains.  Older freight equipment is much worse.

However, it turns out that Adheasion and Numwheels are only used for braking of engines.  These parameters are not used at all in wagons. MaxBrakeForce is the only parameter that can be used to control the maximum braking of wagons.
It is very important, all vehicles in your simulation must have the same braking system, not the missing brake force in mind, but the inability of releasing the brakes at starting up.

***

The commentaries of my own and my own eng-files (a collection is soon coming up) are the result of a long testing period under varying conditions. For the road behavior – never using the AI fireman – I tested the parameters under changing conditions: flat rails, varying grades, varying mass of trains, varying weather conditions for getting a most realistic behavior by changing the eng-files. I know regular steam engine traffic by my own experience and a lot of literature.

Operating a steam engine

Of course you get most fun by MSTS, if you don’t use the AI fireman. I guess the younger ones have little idea how a steam engine works and is operated. One of the better sides of MSTS is a realistic operation of steam engines. A lot of eng-file parameters are busy with that. But keep always in mind, this is a simulation by Kuju. Operating real steam engines is rather different. 

Starting up

1. Set at once the blower to 100%. The blower creates an extra draft in the smoke box and increases the steam production. 

2. Put more coal in the fire box till „IdealFireMass“ is reached.

3. Wait till the maximal boiler pressure is nearly reached, if the timetable allows this. Most MSTS engines are starting with low values, especially with low boiler pressure. If that is reached, the safety valves are blowing.

4. Set the reverse lever („Cutoff) to 75%. The reverse lever determines, how long steam goes into the cylinders. Additionally it is used for changing the direction of the engine

5. Open the regulator a bit. The regulator determines the steam pressure in the cylinders.

6. Use sand if necessary.

7. open more the regulator, mostly the boiler pressure will lower now.

8. Try early reducing the reverse lever for sparing steam. Keep attention for steam production and usage 

9. Now lower the steam usage by decreasing the regulator. Be stingy.

10. Keep attention to the boiler pressure. It’s a shame, if you have stop and boil water.

11. stop sanding.

12. Keep attention to the fire temperature. at 1000 degrees you can reduce the blower.

13. Lower again the regulator and the reverse lever, till you get a steady state of the boiler pressure

14. Add coal if needed

15. Close the dampers.

16. Feed water to the boiler.

17. Now you get a "steady state" like in real life.

Braking

1. Close the regulator, the dampers and the blower.

2. Use cautious the train brakes. Your speed should be at 15mph if you reach the platform

3. Do the fine tuning with the engine brakes.

Real steamers

All calculations on steam locomotive should be calculated at 85% boiler pressure, all modellers over power them every time, the blower should only be used for drawing the fire when regulator is closed if you used it when running. Drivers would shut it down use it if you were in trouble making steam. ( THE BLOWER ALL THOUGH NECESSARY WAS LOOKED UPON AS A STEAM WASTER )
 

Steam locomotives on the Main line should be able to run with Steam Heating On, Injector ON, Full Regulator Open and at 75 MPH with 15 to 20 % Cut Off and the Safety Valves at the point of lifting they were maintained to do this, in general there boilers were washed out every 10 to 15 days to keep them free steaming.
Comments in .eng and .wag files

For everybody who is changing the eng-files, I very recommend comments after the changing for the records. I have not noticed the performance is decreasing by adding comments. Naturally the comments should be done in English language. Comments are done by brackets or by the “#” sign

***

At last one advice, use it or use it not. Everybody should “play” with the eng-files Everybody.

But he should use the following advice, anyway I very know, nobody is doing that

1. Make a backup of the original-file

2. do more backups while your changes. You can get very much troubles finding a mistake, cause WordPad doesn’t display the lines numbers. 

3. change only one parameter.

4. Most reasons for a hang up: missing brackets, not enough numbers for lights, con file is linked to a wrong folder 

5. Even the eng-files of well known producers of Add-Ons are not free of mistakes. Be couraged to change and improve them.

Going along the „doc“-file of MSTS now the stuff which I have found out. The listing is not complete, my pet is steam and certainly I can be wrong too. One problem is you cant test all parameters. 

Suggestions for improving are very welcome and I’ll use them in a coming update. I saw some US steam engines, but I have no real idea about the US railway stock. Especially I call for help, discussion and improvements by my Britain and US – readers. And, of course, the busy Australian and Italian community.
Following is now a list of parameters in eng- and wag-files. The reason for the funny order is the tech-doc file of MSTS itself. You’ll find a logical order in the concrete example below. Generally the order of the parameters doesn’t matter. Only you have keep attention for the nasty brackets.

Commented MSTS-chart

Some parameters cant be tested, you only can do some speculations. Anyway I guess, a lot of good and realistic parameters are switched off  and do not work. But a parameter which cant be tested has no influence on the simulation and doesn’t matter at all. 

Keep in mind, nobody is perfect. Writing and do a research on the parameters is very time consuming. If I did some mistakes, excuse me.

Legend: 

„?“ = not investigated or not clear. 

„+“ sure, 

„++“ investigated nights long

	Parameter
	Notes

MSTS - Commentary 
	Default setting
	Typical settings
	Setting limits
	Section (Engine or wagon)
	tested 
	Comment

	Wagon name
	An internal name for the wagon – this is never seen by the player.
	
	
	
	Wagon
	+
	Even the first comment of  MSTS is wrong. They meant 

„wagon ( Name_of the vehicle“

„wagon“ defines the beginning of the first main group. Keep attention to the missing bracket, which is closed very far below. 

	Type
	This must be set to “Engine” for locomotives, “Freight” for wagons,  “Carriage” for passenger carriages and “Tender” for tenders. 
	
	
	
	Wagon
	+
	Even if  MSTS uses this not exactly, it is needed In the activity editor  MSTS sorts (only) engines by this setting. It is not working on cars

A typical carelessness. If you have 100 or more vehicles, it is boring up.



	IsTenderRequired
	(Only applicable to steam locomotives).  If set to 1, the locomotive must be coupled to a tender in order to function.  Note that the tender has its own .wag file.

For tank engines set this to 0.
	0
	0 or 1
	0 or 1
	Engine
	+
	Again a typical carelessness of MSTS:

Steam engines with a tender (1),   tank engines (-1), for diesel or electric ones not necessary

Don’t use zero!

	WagonShape
	The name of the shape (.s) file that the wagon will use.
	N/A
	N/A
	N/A
	Wagon
	+
	Link for the main 3D-file

	thumbnail
	
	
	
	
	Wagon
	+
	not documented

The name of the picture of the engine coming up in MSTS 

(*.ace)

	Serial
	
	
	
	
	W
	?
	not documented  *

	Type
	
	
	
	
	
	
	not documented *

	Size
	Width (across the tracks), height and length (along the tracks) of the wagon in meters, in that order. 

(shortened)
	
	
	
	Wagon
	+
	The definition of length is important for the couplers.



	CentreOfGravity
	The wagon’s centre of gravity, given as an x, y, z offset from the wagon object’s origin in metres.  A correct centre of gravity will mean that the wagon will behave more realistically. 
	
	
	
	Wagon
	+
	See below

	Centre
	
	
	
	
	
	
	not documented *

	MaxTilt
	The maximum sideways angle in degrees that the wagon can tilt to before it topples.
	
	
	
	Wagon
	
	I have this parameter not sawn in any eng-file, but there is a certain legitimacy for this parameter, punishing speed freaks on switches.

	Mass
	Mass of the wagon in tones – supply a number followed by “t”, e.g. 109.47t.

Note that these are 1000kg tons. Not US tons.
	
	
	
	Wagon
	+
	Empty weight 

in metric tons. Important for inertia and axle load.

	WheelRadius
	In a .wag file this refers to the radius of the wagons wheels.

In a .eng file there can be an entry in the wagon and engine sections. An entry in the wagon section refers to the radius of any non driving wheels, an entry in the engine section refers to the radius of the driving wheels.
	40
	36 to 96 inches.
	Positive number
	Wagon 
	+
	Wagon-Group:

for wheels without drive

this statement influences the virtual rotation speed. If an engine has different leading and trailing wheels, you have do a compromise

Curiously MSTS is sometimes counting with the radius, sometimes with the diameter. The reason for this is a wrong animation of the wheels.



	WheelRadius
	The radius of the driving wheels.
	40
	36 to 96 inches.
	Positive number
	Engine
	+
	Engine-Group

virtual rotation speed of the driving wheels 

Very often wrong! (see below)
Curiously MSTS is sometimes counting with the radius, sometimes with the diameter. 

Probably this depends on the 3D animation of the wheels 

WheelRadius determines the rpm  of the wheels and therefore in a indirect way the steam usage look also too this link

	InertiaTensor
	A box used to calculate an inertia tensor for the wagon. 

(shortened) 
	
	
	
	Wagon
	?
	This box should have the same or smaller measurements as „size“ look about this problem at below.



	Coupling
	A sub-section of the file that describes the behaviour of the wagon’s couplings, and buffers if it has them:

Type – may be Bar,  Automatic or Chain. Bar coupling are permanent and cannot be decoupled in the simulation. Only wagons with the same coupling type can be coupled together. 

(shortened)
	
	
	
	Wagon

&

Engine
	+
	I recommend using the same type of couplings in your whole railway stock

„CouplingHasRigidConnection ( 1 )“ is quite senseless, cause you can construct a rigid coupling by using the „bar“. 

Under certain conditions MSTS “forgets” sometimes the position of the bar. Suddenly you cant uncouple the first wagon. For avoiding this problem, use “automatic” or chain even between steam engine and tender

Every vehicle can use two different types of couplers, for instance a steam engine at the front an automatic, at the rear a bar

In this case you have use the coupling statement twice.

The first one is the rear, the second the front coupler

It is very recommended to increase the values for „Break“ cause even on original MSTS routes breaking of the couplers occurs (Maria’s Pass at summit) 

Anyway:

Break ( 5.2e6N 5.2e6N )

is a very useful value

„Stiffness“ = the resistance at starting up if the coupler is pulled / stretched

„Damping“ = The force on the couplers if the cars run into themselves, for instance while braking

I recommend to reduce the interplay of the couplers between steam engines and their tender like in reality

„r0“ = way of the spring of the couplers. Two values, used by the two values of stiffness and damping.

Important: don’t use small values on railways with tight curves.

If you want use special values for the connection of a steam engine and her tender, keep in mind you have to use the same values at the front couplers of the tender.

„Buffers“ are “not used”

I guess Kuju was planning to use these values for a “chain”  connection

Either Kuju didn’t realize this concept or had it skipped cause the pc power 

The well known problem of the amplifying of the cars has often other 

reasons, and not these settings.



	CouplingUniqueType 
	
	CouplingUniqueType ( "usra" )
	
	
	
	+
	not documented

You can define special kinds of couplings by giving a special name. Than only vehicles with that kind of coupling can be connected.

	velocity
	
	0.1 m/s
	
	
	
	+
	not documented.

The parameter „velocity“ is not documented, but I found out it is the average of the velocity you can use for coupling. If you always get problems by coupling, always driving in the meadows and five thumbs at each hand, 

set this value higher, for instance to 0.15m/s

The simulator accepts values in kmh too.

	Buffers
	Not used
	
	
	
	Wagon
	+
	As I said: “not used” 

	Adheasion
	(Note the unusual spelling of this parameter).

4 scaling values for the amount of track grip that the wagon has under several different conditions. This applies to braking as well as acceleration.

First value is used for wheelslip,

Second value is for normal conditions,

Third value is for sanding,

Fourth value is not used
	Steam engine values:

0.15 0.3 2 0

All other engines/cars:

0.2 0.4 2 0
	0.15 to 0.9
	0 to 1.

0 = Driving on ice.
	Wagon

Engine
	+
	This is a rather difficult parameter.

Adheasion, is used while acceleration and braking.

In the wagon section there is no effect for the road behaviour. 

All adheasion values affect only the values at the engine section
The equations are as follows: 

Tractive Effort(slipping) = {(first value)*(third value/2)*(locomotive weight)}/(NumWheels/2) = (first value)*(third value)*(locomotive weight)/(NumWheels) 

Tractive Effort(normal) = {(second value)*(third value/2)*(locomotive weight)}/(NumWheels/2) = (second value)*(third value)*(locomotive weight)/(NumWheels) 

Tractive Effort(sanding) = 0.95*(third value/2)*(locomotive weight)}/(NumWheels/2) = 0.95*(third value)*(locomotive weight)/(NumWheels) 

The first, second, and third values refer to the first, second, and third values of the adheasion parameter. 

Cause you cant change every values and friction between steel and steel is a constant value of nature, I recommend to keep these values as given

I recommend for steam engines:

0.15-0.3-2-x

For all other railway stock

0.2-0.4-2-x

I suggest to set the values a bit higher for engines with more than two cylinders (not articulated ones), for instance compound engines, in mind the characteristic oscillation of the traction forces is not so bad as in engines with two cylinders. This may be look like:

0.175-0.35-2-x

The sim uses 90% of these values for rain and 55% for snow.  They can be found in the default.wag file in the Trainset/Default folder.

Also note that Adheasion does not affect friction under braking of wagons, only of engines.  This was never implemented by Kuju.

	DerailRailHeight
	The maximum change in height between two sections of track before the wagon will derail (in cm).
	3cm
	3cm
	Positive number.
	Wagon
	+
	I very recommend a setting of “10” for all of your railway stock, in mind you’ll get derailment even on MSTS original routes.



	DerailRailForce
	This is the sideways force in KiloNewtons that the wagon must exert on the track before it will derail. 

(shortened)
	230kN
	50kN plus.
	Positive number.
	Wagon
	+
	Use generally 2.5 * mass

The above value will cause the wagons to derail when the centripetal force equals 25% of the weight, which would be ~78 mph for a 500 m curve, ~111 mph for a 1000 m curve, and ~158 mph for a 2000 m curve.


	DerailBufferForce
	The maximum force with which the wagon can be impacted by another wagon or buffer before it will derail, in KiloNewtons
	200kN
	75kN plus.
	Positive number.
	Wagon
	+
	The force leading to derailment if cars crash into each other, like damping

This is independent of the existents of buffers. 

In mind even original MSTS rails are bad laid like at Maria’s Pass, especially at Summit,  I recommend generally a high value like “800”



	These whole parameters for derailment are not very funny. I recommend their deactivation like described above. Mostly derailment is not upon the engineer’s guilt, most often the reason are bad rails. Speeding is punished in other ways. For much derailment there are often other reasons  possible– besides the possibility „derail“ in the option menu, which I generally switch off 



	NumWheels
	In a Wagon section this indicates the number of wheels that the wagon has. Affects traction under braking.

(shortened)
	4
	4 to 12
	2 or more. Does not need to be an even number!
	Wagon

Engine 
	+

+
	I’m quite sure, MSTS is counting here with the number of axles, not wheels. The reason for this bug is the Anglo-Saxonian notation of the axle order.

1. Wagon-Group

No effect for the road behavior 

The braking force is computed by “MaxBrakeForce”

„NumWheels (0)“ is accepted

Otherwise in the engine section “NumWheels” is of big influence

2. Engine-Group

In the engine section “NumWheels” is describing the number of driven axles. look about this problem at Important parameters
Funnily Kuju takes this number as a factor of division. I guess only Japanese people do understand that

„NumWheels“ affects friction while acceleration and while braking

	CutoffMaxReverse
	(Steam only.)

The maximum cutoff setting in full reverse gear.
	-0.75
	-0.8 to 0
	0 to –1
	Engine
	+
	Maximum setting of the Cut off for running reverse.

Important for tank engines, which usually run reverse with the same speed as forward. Without this line, MSTS doesn’t accept at the EngineControllers higher values as 50% like the usual 75%

So this setting is indispensable for tank engines

	CutoffMaxForward
	(Steam only.)

The maximum cutoff setting in full forward gear.
	0.75
	0.8 to 0
	0 to 1
	Engine
	+
	Maximum setting of the Cut off while running forward.

This is only needed for higher values as 75%



	BoilerLength
	(Steam locomotives only). The length of the boiler in metres

(shortened)
	5
	2.5 m plus.
	Positive number.
	Engine
	+
	This value is reasonable for the slosh of the boiler water, if an engine runs down wards. If a steam engine has a very long boiler, she cant pass big grades, because the melting valves are burning through. 

In my experience in most freeware engines the boiler length is too long.

	BoilerVolume
	(Steam locomotives only). The volume of the useable water space in the boiler. Units are cubic feet.
	150
	Positive number.
	Positive number.
	Engine
	+
	I guess, this value is without any effect. This is a pity, cause Kuju missed this for the simulation of the boiler reserves.

	BoilerEffectivity
	(Steam locomotives only). 

The proportion of steam that is generated from the fires energy output. 

(shortened)
	1.2
	1.05 to 1.3
	1 or more.
	Engine
	+
	efficiency of steam production

Very powerful parameter



	DraftingEffect
	(Steam locomotives only). 

The ease that the fire can produce energy. As this value gets lower the easier the fire becomes to operate. 

(shortened)
	0.85
	0.6 to 1.25
	Positive number.
	Engine
	?
	For lazy firemen set this value smaller

0.85 works very well.

This parameter affects the steam production very much



	BoilerResponsiveness
	(Steam locomotives only). 

The ease that the boiler changes pressure. A typical value for this is 1.2 though the reasonable working range is quite wide. As this value gets smaller the boiler pressure becomes more stable and easier to control pressure. However, if the locomotive runs low on steam it will be harder to recover it.
	1.2
	1 to 1.5.
	Positive number.
	Engine
	+
	The responsiveness of the boiler, i.e. its inertia, how fast the boiler reacts if the firing conditions are changed

1.2 is a good value.

Low values are stabilizing the boiler function, you’ll get for a longer time a good pressure. But if you lost boiler pressure, you’ll need a long time for “water boiling”



	CoalBurnage
	(Steam locomotives only). How much coal the locomotive burns for a given time spent at a given power output, given in pounds per horsepower per hour. 

(shortened) 
	3.5
	3 to 4.9
	Positive number.
	Engine
	+
	How much coal is used for the steam production (MaxBoilerOutput”), depending on the steam usage. With other words: how much horsepower is generated by one pound of coal

 („pounds per horsepower per hour“)

If your fireman gets trouble, lower this value

Values between 2 and 4 are useful

Very effective parameter



	MaxBoilerOutput
	(Steam locomotives only). 

The maximum rate that the steam engine boiler can produce steam at. In Pounds per hour.
	32000
	5000 plus
	Positive number.
	Engine
	+
	The maximum steam production per hour. This value is about some importance, cause if it’s set to low, your fireman gets in trouble and the engines will fast have lack of steam 

Keep in mind “32 000” is a high value, this means 15 tons of steam per hour. For 15 tons of steam you have vaporize 15 tons of water

I guess for the boiler function this is the only important value (besides 

MaxBoilerPressure and Drafting)

About steam usage look for general steam usage per hour 


	NumCylinders
	(Steam locomotives only). The number of cylinders on the locomotive.
	2
	2,3,4,6 or 8.
	Positive number.
	Engine
	+
	only a descriptive parameter.
It’s out of any influence for the simulation

	CylinderStroke
	(Steam locomotives only). The length of the cylinder stroke, in inches.
	24
	10 plus.
	Positive number.
	Engine
	+
	only a descriptive parameter.
no function

Kuju means the stroke of the piston



	CylinderDiameter
	(Steam locomotives only). The diameter of the cylinder, in inches.
	18
	10 plus.
	Positive number.
	Engine
	+
	only a descriptive parameter.
Out of any function.

As bigger the piston diameter, as more power you’ll get



	CylinderVolume
	(Steam locomotives only). The volume of the cylinder.  The volume is meassured in cubic feet. The formulae to work this out is :

CylinderVolume = 3.141 * CylinderStroke * (CylinderDiameter / 2 ) * (CylinderDiameter / 2 ) * NumCylinders / 1728.
	7.07
	Positive number.
	Positive number.
	Engine
	+

+
	This is the only but most important parameter. MSTS doesn’t compute with CylinderStroke or diameter, MSTS doesn’t use this formula

You have compute this value by yourself

Cv=( * Cs * Cr2  * Nc / 1728

(Cs=CylinderStroke, 

Cr=CylinderRadius = CylinderDiameter/2

Nc=NumCylinders)

Caution: this formula uses inches, not metric values.

If you want use metric values for the input, use this formula: 

Cv=Cs *Cr2 *Nc/10000

(result in ft^3)

„CylinderVolume“ determines the reaction of the engine depending on regulator and cut off, using this value as the sum of all cylinders (volumes).

Nearly in all known freeware this value is wrong, you have compute it by yourself

It is well known for real steam engines the best setting of the cut off is about 40% - Kuju doesn’t allow this.

ft^3 means „cubic feet“

	CylinderEffectivity
	(Steam locomotives only). 

The efficiency of the cylinders. If this is set to its typical value of 1.0 then the steam used by the cylinders will be indirect proportion to the work done. 

(shortened)
	1
	1
	Positive number.
	Engine
	+
	Cylinder-efficiency.

Values bigger than 1 make it worse.

Surprisingly this parameter is a good idea, reflecting the counter pressure of the sucking action in the smoke box. 

recommend values: 1.0 – 1.2

Some steam engines are well known for their big counter pressure in the smoke box, here I suggest 1.4

I recommend a higher value too for compound engines.



	InjectorSizes
	(Steam locomotives only).

This refers to size of one of the cones inside the injector. The larger it is the great the capacity of the injector.
	10, 10
	5 to 16. Whole numbers.
	5 to 16. Whole numbers.
	Engine
	?
	Now the section about the feed water system starts. I hadn’t investigated this exactly, cause changes seem not necessary. Any testing is difficult too, cause insides the HUD is a bug (level of feeding) 



	ExhaustLimit
	(Steam locomotives only). 

The maximum mass of steam that can pass out of the cylinders and out of the chimney in one hour. Pounds per hour.

The higher this is the more tractive effort can be delivered at higher speeds.
	30000
	2000 to 50000.
	Positive number.
	Engine
	?
	I’m not sure, if it’s out of function.

My first impression was, it is out of function. But now I am in doubts.

By low (lower than MaxBoilerOutput) settings I found an increasing steam usage over a longer time. Its difficult to test.



	PrimingFactor
	(Steam locomotives only). 

The locomotive sensitivity to priming. The typical value for this is 1.0. As it gets higher priming will tend to more server when it occurs It does not effect the serverity conditions that priming will start at.
	1
	0.8 to 1.2
	Positive number.
	Engine
	?
	I have no idea about that parameter

I guess it’s out of function

	SteamMinPrimingLevel
	The lowest water level that priming will occur at. This is the water level if the locomotive where on the flat.
	0.85
	0.8 to 1.2
	Positive number.
	Engine
	?
	see above

	BlastExponent
	(Steam locomotives only). 

Normal value ranges from 0.85 to 1.

How sharply the exhaust steam affects the fire. As this value gets lower the great the effect positive effect on fire temperature and energy output.
	0.85
	0.85 to 1
	1
	Engine
	+
	The efficiency of the suction fan of exhaust steam in the smoke box to the fire generation.

In the simulation a most  important parameter, at least for the steam generation. If this value is set too high, every engine will soon stop cause lack of steam, This parameter is responsible for an accelerating engine produces enough steam

Recommended values

0.8 – 0.9

If you use higer settings, your engine needs a good blower.

In reality a good suction action in the smoke box increases the counter pressure in the smoke box, which the cylinders have overcome

You can simulate that with a higher value at „CylinderEfficiency“ 

	MaxBoilerPressure
	(Steam locomotives only). The maximum pressure the boiler can withstand, in PSI.
	200
	100 plus
	Positive number

100!
	Engine
	+
	Maximal boiler pressure. You can use instead of lb “bar” too.

Lowest possible value is 100psi

	MaxFireMass
	(Steam locomotives only). The maximum mass of the fire, in pounds.
	2200
	400 plus
	Positive number.
	Engine
	+
	fictive value, out of function

A parameter “MaxFireGrate” would be nice and more realistic

	IdealFireMass
	(Steam locomotives only). The ideal mass of the fire (i.e. that will give the maximum power output). Energy output.
	1700
	250 plus
	Positive number.
	Engine
	+
	mass of coal for max. steam production.

Fictive value

	MaxWaterMass
	(Steam locomotives only). 

The maximum water mass usage of the boiler. 

(shortened)
	5000
	500 plus
	Positive number.
	Engine
	+
	Max. mass of water in the boiler. Used by the simulation for the calculation of the water level (with EngineVariables)

values only in lb.

	SafetyValvesSteamUsage
	(Steam locomotives only). How fast the safety valves will use up steam if they blow. Pounds per hour.
	8000
	3500 plus
	Positive number.
	Engine
	+
	How much steam is lost by the safety valves. At maximum 10 000lb are possible

I recommend for ALL steam engines:

10 000 lb



	ShovelCoalMass
	(Steam locomotives only). How much coal is thrown into the fire in one shovel, in pounds.
	1
	1
	Positive number.
	Engine
	+
	Without any effect

That’s really a pity. 

I miss stokers and oil burners

	SteamFiremanMaxPossibleFiringRate
	
	
	
	
	
	+
	Not documented.

important parameter which works. High values enable different rates of shoveling

All railway companies thought  that 2 tons per hour are the maximum coal mass, which a human fireman can do. Cause that I recommend for all steam engines 4414 lbs

Exceptions:

engines with stoker, oil burners, and a few US engines, which were driven by two firemen.

	MaxTenderCoalMass
	(Steam locomotives only). The coal capacity of the tender, in pounds. 
	11200
	500 plus
	Positive number.
	Engine
	+
	Max. stock of coal

Values only in lb



	MaxTenderWaterMass
	(Steam locomotives only). The water capacity of the tender, in pounds. 
	35000
	500 plus
	Positive number.
	Engine
	+
	Max. stock of water

Values only in lb, not in gallons or liters



	InjectorTypes
	(Steam locomotives only). A list of the injectors in the locomotive should be provided here, with a 0 indicating a live steam injector and a 1 indicating an exhaust steam injector.
	0
	0 or 1
	0 or 1
	Engine
	+
	Feed water pumps.

Kuju meant injectors and exhaust piston pumps. That’s a pity, cause exhaust pumps are antiquated relicts from the early times of railways.

“Modern” steam engines use fresh steam pumps.

I cant believe how underdeveloped Japanese people are.

Kuju takes care for the limits of feed water pumps, but all values are wrong.

In real the function of feed water pumps depends on the boiler pressure

Sadly feed water heaters are ignored by Kuju, in my opinion an important detail, much more important than the funny heating system

MSTS – feed water pumps need no steam. 

	Injector1FeedRateMultiplierExhaust
	The valve that the injector 1feed rate is multiplied by if it is an exhaust injector. 
	1
	0.3 to 1.5
	Positive number
	Engine
	+
	Normally the feed water pumps of MSTS are working well, so I see no need for any changes



	Injector1FeedRateMultiplierLive
	The valve that the injector 1feed rate is multiplied by if it is a live steam injector. 
	1
	0.3 to 1.5
	Positive number
	Engine
	+
	The steam usage of the injector. As smaller the value, as smaller will steam usage become. A good value seems to be 0.1 (small steam consumption) till 0.5 (difficult)

	Injector2FeedRateMultiplierExhaust
	The valve that the injector 2 feed rate is multiplied by if it is an exhaust injector. 
	1
	0.3 to 1.5
	Positive number
	Engine
	
	see above

	Injector2FeedRateMultiplierLive
	The valve that the injector 2 feed rate is multiplied by if it is a live steam injector. 
	1
	0.3 to 1.5
	Positive number
	Engine
	+
	The steam usage of the injector. As smaller the value, as smaller will steam usage become. A good value seems to be 0.1 (small steam consumption) till 0.3

	Injector1WaterValveVariance
	The degree change that water injector 1 water valve has on the feed rate when it is set to minimum. If this is set to 0.5 then the feed rate is reduced by 50% at when the water valve is at it setting for minimum opening.
	0.35
	0 to 1
	0 to 1
	Engine
	
	see above

	SuperHeater
	(Steam locomotives only). 

The degree of super heating on the engine. present.

(shortened)
	0
	0 or 1
	0 or 1
	Engine
	+
	Efficiency of the super heater.

A value of “1” means there is no super heater present (wet steam)

higher values are indicating a hot steam engine

I am in doubts if there is an effect on the simulation

	SteamGaugeGlassHeight
	
	
	
	
	
	?
	not documented *

	SteamSmokeUnitsPerPoundOfFuel
	(Steam locomotives only). The number of smoke/steam units produced per pound of fuel. The higher this is the more smoke will be created by adding coal. Typical values between 5.0 and 7.0.
	4
	3 to 8
	Positive number.
	Engine
	?
	While been fired, steam engines are exhausting black smoke, white steam, if the fire door is closed.

Sadly Kuju mixes this up.



	SteamMaxSmokeUnitsReleaseRate
	(Steam locomotives only).  The maximum number of smoke units that will be released at once.

The maximum release rate per second.
	3
	1 to 8
	Positive number.
	Engine
	?
	Values smaller than “1” are accepted, then you’ll get white exhaust.

High values generate black smoke

	SmokeCombustion
	
	
	
	
	
	??
	not documented *

I guess it’s out of function

	MaxSteamHeatingPressure
	(Steam locomotives only). The maximum steam heating pressure, in PSI.
	50
	30 to 100
	Positive number.
	Engine
	+
	Max. pressure in the heating system 

a typical nonsense of Kuju, which sadly works. I miss the max water level in the wagon toilets. 

The passengers of diesel and electric engines have freeze 



	SafetyValvePressureDifference
	(Steam locomotives only). 
The number of psi that the boiler pressure has to fall below the maximum for the safety valves to close. Typical setting 2 to 10 psi.
	5
	2 to 10
	Positive number.
	Engine
	+
	How fast the safety valves close

I recommend values between 10 and 15 preventing persisting blowing of the safety valves



	BasicSteamUsage
	(Steam locomotives only). 

The rate that locomotive uses steam not doing any work. This is used through general leaks and systems that the player can not switch off. Pounds per hour.
	600
	500 plus
	Positive number.
	Engine
	+
	Basic steam usage of the steam engine for working of the auxiliary units (, blower (!) air pumps, generator, leaking tubes etc.) 

In my opinion this value is often set too high

A good value may be 2000, in very big engines 4000. Use in small engines lower values.

Values below 500 aren’t accepted, all engines will waste about 500lbs at min.



	BasicCoalUsage
	(Steam locomotives only). 

The lowest rate that the fire burns coal at when it has no demands made if it. The blower is off and no steam is being used by the cylinders.
	100
	50 plus
	Positive number.
	Engine
	+
	How much coal is used for the basic steam usage

Good values are 500 – 1000lbs, depending on the size of the engine

values in lb.

keep in mind, just 4414 lbs are the limit, which a human fireman can do, 

look too at this link

	InjectorLimits1
	(Steam locomotives only). The limits of the first injector, given as three numbers

(shortened)
	60, 0.5, 1.0
	20 to 70,

0 to 1,

0 to 1.
	Positive number,

0 to 1,

0 to 1.
	Engine
	+
	see my comments above

	InjectorLimits2
	(Steam locomotives only
	60, 0.5, 1.0
	20 to 70,

0 to 1,

0 to 1.
	Positive number,

0 to 1,

0 to 1.
	Engine
	+
	see above

	CylinderCocksPowerEfficiency
	(Steam locomotives only). 

The proportion of power that is delivered when cylinder cocks are open. 

(shortened)
	0.85
	0.5 to 0.9
	0 to 1
	Engine
	+
	how much open cylinder cocks use steam.

I recommend a value of 0.8 – this is just recognizable in MSTS



	SteamCylinderCocksOperation
	(Steam locomotives only). 

“auto” or “manual”. 

(shortened)
	“auto”
	“auto” or “manual”
	“auto” or “manual”
	Engine
	+
	of course “manual”

	FreightAnim
	The filename of the shape (.s) file you wish to use for the freight animation eg coal on the tender.  See how to author a train for more details on this.
	
	
	N/A
	Engine
	+
	I never saw this tool working, you’ll find this statement in the wag-files of the tenders.

„See how to author a train for more details on this.”…….

I got a letter:

„The size of the coal pile will increase while getting coal. The shape file must not have an animation

look at BBÖ 380:  
FreightAnim( OE380Coal.s 0.925 0.1 )  
OE380Coal.s : Is the used shape-file.  
0.925 : The high of the pile.  
0.1 : the speed of increase.“

	Friction
	Velocity dependent friction values. Used for mimicking internal friction and drag.

The values here allow friction calculation to change over two velocity segments

(shortened. 

Look for Joe’s tool and  Add On, who describes precisely the matter 
	
	
	
	Wagon
	++
	„Friction“ is misleading 

Kuju meant the resistance of the vehicle, including air, wheel and bending resistance and mass inertia 

Kuju knocks off „50N/m/s“  for every vehicle, an absolute unsuitable value 

Look for the Concrete example of an eng-file below

I very recommend the use of Joe Realmuto’s tool for calculating the friction values

Use for European engines 8 square meters, for American engines 12

Using Joe’s formula, you should bring in the number of all axles 

MSTS does not use the second set of 5 values in the Friction parameter which are supposed to be used for curvature resistance.  There is no curvature resistance in the sim at all!

	Inside
	A sub-section that describes a passenger camera view.  Passenger views are optional. 

(shortened) 
	
	
	
	Wagon
	+
	inside view of a car or engine.

If this is used by a car, you should include a *cab.sms file



	PassengerCapacity
	
	
	
	
	W
	+
	not documented. *

First this looks like a funny parameter. But I guess, MSTS uses this for the calculation of the necessary waiting time while stopping at a platform

	MaxDieselLevel
	The maximum amount of diesel fuel the wagon can carry, in gallons.
	0
	Positive number
	Positive number
	Engine
	+
	stock of diesel fuel

Till now, I couldn’t construct a steam oil burner.

values in liters (l) and gallons (gal) possible

	AntiSlip
	Set this parameter to 1 to create a wagon that has an anti-wheelslip system. If “AntiSlip()” is present in the file then the antislip system is in operation.

(shortened).
	N/A
	N/A
	N/A
	Engine
	+
	Anti-slip system, only available in diesel and electric engines

When this parameter is used, the driving wheels will never slip and the maximum tractive effort will be determined by the combination of MaxForce, MaxContinuousForce, Adheasion,and NumWheels

	BrakeEquipmentType
	Here you should list all the elements of the wagon’s braking system.  These can be:

"handbrake" – This means that there is a handbrake on the vehicle. This needs to be set if you want to park the vehicles on a slope.

"retainer_3_position" – There is a 3 position retaining valve on the vehicle. This meant for freight wagons only. Only a either a 3 or 4 position retainer is meant to be selected. 

"retainer_4_position" - There is a 4 position retaining valve on the vehicle. This meant for freight wagons only. Only a either a 3 or 4 position retainer is meant to be selected.

(shortened)

 
	A standard air brake system.

"handbrake" 

“triple_valve"

"auxilary_reservoir"

"emergency_brake_reservoir"
	For standard air brakes:

“handbrake”

“triple_valve”

"auxilary_reservoir"

For vacuum brakes:

“vacuum”

“handbrake”

For EP brakes:

brakes.

“ep_brake”

For ECP brakes:

“ep_brakes” 

or 

“ecp_brake” and

“distributor”.


	Any combination of:

"handbrake"

"retainer_3_position"

"retainer_4_position"

"vacuum_brake"

“triple_valve"

"graduated_release_triple_valve"

"ep_brake"

"ecp_brake"

"auxilary_reservoir"

"emergency_brake_reservoir"

"distributor"
	Wagon
	+
	Brake system of the vehicles

I have no idea how operate the hand brake of my engine – it’s out of function

hand brakes can be turned on or off by using F9 and double-clicking on the wagon. This is very useful when uncoupling wagons on a grade.

Most important is the use of the same braking system in all cars of a train.

If you don’t do that, you’ll get problems not only while braking (weak brakes) but especially while starting (no brake release)

Along the big number of braking systems which Kuju offers, they sadly forgot the counter pressure brake system of steam engines, working on grades (“Riggenbach-Brake”)

Anyway, you can simulate a steam brake, if you set the cut off to negative values and open the regulator

Considering the enormous number of braking systems of Kuju I become angry. Instead of vasting pc – power for the braking rubbish, other important features are missing 

"graduated_release_triple_valve" is an unused braking system, which you can find in all modern trains

This represents the Knorr-Westinghouse-Brake, which allows partial release of the brakes.

Graduated_release_triple_valve does not work properly.  In order to do a partial release you need to release to brake to let air into the brake line, and the move the lever to the hold position to keep the new setting.  However, when you do this the brakes release completely, instead of partially, or in other words, they behave exactly the same as conventional triple valve

For European trains valid values are:

pressure in the main pipe: 70 psi (= 5 bar)

Max pressure in the main reservoir:

100Psi


	BrakeSystemType
	The brake system the wagon uses. Can be only one of these:

(shortened).
	"Air_single_pipe"
	Any of the allowed values.
	Any of the allowed values.
	Engine
	+
	Only a few braking systems are used by 

MSTS, especially „Air_single_pipe“ and „Vacuum_single_pipe“

Sadly no manipulation at the braking system is a remedy for one of the most   terrible bug of MSTS: pulling away cars with the front coupler.

	MaxBrakeForce
	The maximum braking force the wagon can produce, in kilonewtons.

Example 50kN = 50000N. Normally expressed in newtons.
	20000N
	10 to 16% of the vehicle mass in newtons.
	Positive number.
	Engine
	+
	the factor of conversion between Newtons and Kiloponds is about 10:1 There is again a typical carelessness of Kuju, if the tech doc says: 

"10 to 16% of the vehicle mass in newtons.". 

By testing I found out: “take 10% of the cars weight and use that as Newtons.” Other settings are not realistic

Recommended values:

Engines: 40 – 50% of mass in kN

for instance: a 100 ton engine needs 40 – 50 kN Braking 

These values looks rather low, but they correspond with the so called “braking mass”, which is mostly around 55 – 60%

Keep in mind, the effect of the brakes is affected by „NumWheels“. If you have an engine with a lot of axles, you have set the Braking force values higher.

Cars:

10 - 15% of mass.

For instance: a car of 50 tons needs 5- 7 kN braking force 

	MaxHandbrakeForce
	Shortened
	15000N
	10% of the vehicle mass in newtons.
	Positive number.
	Engine
	+
	out of function

	NumberOfHandbrakeLeverSteps
	shortened
	100
	1 or more.
	1 or more.
	Engine
	+
	out of function

	EmergencyBrakeResMaxPressure
	The maximum pressure of the emergency brake reservoir, in psi. 

(shortened)
	80
	Same as the auxilary res or higher.
	Positive number.
	Engine
	+
	I  guess it’s out of function

The mess with all parameters about braking is, they are very difficult to test.

	EmergencyResVolumeMultiplier
	The ratio of the emergency res. volume diveded by auxilary res. volume.
	1.5
	1 to 2
	Positive number.
	Engine
	+
	I  guess it’s out of function 

	TripleValveRatio
	The ratio of volumes between the brake cylinder and the auxilary res. On a basic air brake system this determines the presure increase that a 1 psi change in train pipe pressure can cause in the brake cylinder. So  1 psi change in train pipe pressure means a 2.5 psi change in brake cylinder pressure if the ratio is 2.5.
	2.5
	1 to 5
	Greater 0.
	Engine
	+
	Somebody of Kuju was a nasty freak of brakes. 

This parameter simulates the graduated brake effect  

Look for Kuju’s explanation, surprisingly it’s correct:

“The ratio of volumes between the brake cylinder and the auxilary res. On a basic air brake system this determines the pressure increase that a 1 psi change in train pipe pressure can cause in the brake cylinder. So  1 psi change in train pipe pressure means a 2.5 psi change in brake cylinder pressure if the ratio is 2.5.”



	MaxReleaseRate
	The maximum rate that the brake cylinder can drop pressure in psi per second.
	20
	5 plus
	Positive number.
	Engine
	+
	I  guess it’s out of function.

Only one sense may be the display in the cab at diesels and electric engines

Changing value has no effect.  In fact, all of the charging and release rates are better controlled by the reservor volumes and compressor power.

	MaxApplicationRate
	The maximum rate that the brake cylinder can increase pressure at in psi per second.
	20
	5 plus
	Positive number.
	Engine
	+
	see above

Only one sense may be the display in the cab at diesels and electric engines

	MaxAuxilaryChargingRate
	The maximum rate that the auxilary res. can increase pressure at in psi per second.
	10
	5 plus
	Positive number.
	Engine
	+
	see above

Only one sense may be the display in the cab at diesels and electric engines

	EmergencyResCapacity
	The capacity of the emergency res. in cubic feet.
	4
	Positive number.
	Positive number.
	Engine
	+
	see above

	EmergencyResChargingRate
	The maximum rate that the emergency res. can increase pressure at in psi per second.
	10
	5 plus
	Positive number.
	Engine
	+
	see above

	BrakeCylinderPressureForMaxBrakeBrakeForce
	The pressure needed in the brake cylinder for maximum braking force, in psi
	70
	The full service brake pressure.
	Positive number.
	Engine
	+
	This value affects the braking force since it controls the brake cylinder pressure at which MaxBrakeForce is applied.  Since the maximum brake cylinder pressure is a function of the triple valve ratio and brake line pressure only, this means that changing BrakeCylinderPressureForMaxBrakeBrakeForce will affect the maximum braking.  For example, suppose MaxBrakeForce is set to 50 kN for a  freight car(maximum brake cylinder pressure = 64 psi for 2.5 triple valve ratio and 90 psi brake line).  This means if BrakeCylinderPressureForMaxBrakeBrakeForce is set to 64, the the maximum brake force will indeed be 50kN. However, if it were set to, say 32, then the maximum brake force of 50 kN would occur at only 32 psi brake cylinder pressure, and the maximum brake force at 64 psi would be 100 kN, or double the desired value.

	VacuumBrakesSmallEjectorPowerRating
	(Steam locomotives only).

The rate of increase in train pipe vacuum that the small ejector can create at full boiler pressure. (Inches of mercury per minute).
	4
	2 plus
	Positive number
	Engine
	+
	Now the vacuum brake system comes up. 

In this topic the same consideration as in air brakes are valid

	Table shortened. (Vacuum brakes)

Because vacuum brakes are not very widespread and a bit old fashioned, I didn’t investigate them closer. But it looks like, you cant use engine brakes with vacuum brakes.



	IntakePoint
	The offset from the centre of the shape (.s) file at which the fuel intake point is located.  

The fuel type must also be set:  this may be either fuelcoal, fuelwater or fueldiesel.

Offset, width, type.

The Offset is the distance in meters of the filling point from the centre of the vehicle along its length. The centre point of the vehicle is defined in CentreOfGravity (x, y, z ) “z” value.

The width in meters of the filling point.

Type can be:

FreightGrain

FreightCoal

FreightGravel

FreightSand

FuelWater

FuelCoal

FuelDiesel

SpecialMail
	N/A
	N/A
	N/A
	Engine
	+
	I was only a few times able replenish the water stock, never coal or sand. I am not too foolish for placing my engine under a coal bunker or water crane, but permanent pressing of the “T” key has had no effect. I guess a lot of routes have bugs in the refilling systems.

Additionally the water cranes at the Settle-Carlisle route often are located at the wrong end of the platform – this is the route with the not closing crossings

First value: position on the y - axle

(longitudinal direction)

second value: size of the opening

„Type can be“ is a very revealing phrase.

Either Kuju has much more planned

and abandoned at last, or this should demonstrate MSTS as an open system

Against the second suspicion you’ve consider the bad documentation, generating the need of such manuals like this



	Lights
	This sub-section defines the lights on the wagon – see the separate document on lighting.
	N/A
	N/A
	N/A
	Engine
	+
	I recommend the very good manual of Jürgen Herzog, only available in German. I’ll ask him for permission for a translation

First the good news: generators don’t need steam or power.

.

Some adds:

per simulation only one light cone is possible, I guess cause  the pc power

which is necessary

Switching of the lights depending on the direction of the engines is not possible – “bright” doesn’t work on steam engines

If you want light at AI trains, you have define the lights in the eng file. See also the  Concrete example of an eng-file

	Sound
	The filename of the sound management sub-system (SMS) the wagon will use.
	N/A
	N/A
	N/A
	Engine
	+
	Every kind of documentation is missing. That’s a pity, particularly a lot of sound files in the Scotsman – folder are unused

If you want use a steam bell, you need “BellToggle” in the eng – file  and you have change the sms-file, cause the MSTS steam engines have no bells. 

(set the number of streams by 1 higher, include the bell-wav)

Sadly steam sounds don’t depend neither on wheel rotation, nor they take in account the number of cylinders. 

Really, that is very pity.

A sloppy work of Kuju 

	Engine
	This sub-section of the file defines locomotive-specific elements of the wagon, such as power output and safety systems.  Therefore only locomotives require this sub-section. 

The section begins with an identifier for the power source being created.

Effects

This sub-section of the Engine sub-section lists the engine smoke that the player will see when this wagon is used in the game. 

(shortened) 
	N/A
	N/A
	N/A
	Engine
	+
	Here starts the second main group “engine” which is only needed by engines. 

Here are defined drive, usage, stock, brakes, and operating system, which the engine uses.

Here are the SteamSpecialEffects and DieselSpecialEffects defined.

Sadly for steam engines with more than two cylinders (for instance articulated)  is no more exhaust possible 

A problem occurs in tank- mallet engines.

The only trick for getting that is either to take the tender as an engine (look for the Shay) or assembling the engine out of two parts (Big Boy)

DrainPipeFX (exhaust from the injectors) is out of function

The first line describes the point of steam escape using xyz – notation

(x = width, y = height z = length),

the second line the steam direction, the third the amount of steam

Generally a smaller number generates more steam

z-Axis
ahead = +
rear = -

x-Axis
left = -

right = +

y-Axis ever +

	Wagon
	An identifier for the wagon – this identifier will be seen in the activity editor if the user switches on service info.
	N/A
	N/A
	N/A
	Engine
	+
	keep attention, Kuju uses the parameter “wagon” again



	Type
	The type of locomotive being created (diesel, steam or electric).  
	electric
	“Steam”,  “Diesel” or “electric”.
	“Steam”,  “Diesel” or “electric”.
	Engine
	+
	The kind of traction (steam, diesel, electric) determines the following possible settings and the sorting in the activity editor



	MaxPower
	The maximum power output of the locomotive, in kilowatts.

Note that 746 watts = 1 horse power.
	500KW
	Positive number
	Positive number
	Engine
	+
	Max. Power ( actually “work”)

values in kW and hp possible 

This value seems to be ignored in steam engines which use all of the many steam engine related variable to determine power output.  For diesel and electric engines, it provides the maximum power output at higher speeds(power at low speeds is tractive effort limited, not power limited).  There is a peculiarity with electric engines with this parameter.  After you go past the tractive effort limited portion of the power curve, the power of an electric engine drops off somewhat below what is specified in the MaxPower parameter.  How much of a drop off is determined by the speed at which the maximum tractive effort is developed, which is in turn controlled by the MaxContinuousForce parameter.  The higher that this speed occurs, the greater the % drop off.  As speed increases past the point of the initial drop off, the total power will gradually increase with speed, but will never again reach the MaxPower value that it did immediately prior to the drop off point.  My guess is that it was done this way to simulate the peak power that occurs when electrics are starting, and the lower power will simulate the continuous rating.  If you know the rating of an electric engine(say 7000 HP @ 125 mph), and the maximum tractive effort, then it is best to just set the Max ContinuousForce parameter first and play with the MaxPower variable until you get the rated power at the rated speed rather than just using the power rating directly.

	MaxForce
	The maximum force the locomotive can produce, in kilonewtons
	40KN
	Positive number
	Positive number
	Engine
	+
	Max. traction effort

values in Newton or lbf possible, not in (metric) Ponds

Although this is claimed to represent the maximum(or peak) tractive force, what it really does is to override whatever value is present in the MaxContinuousForce parameter between ~13 mph and ~26 mph.  At any other speed, it has no effect, and the value in the MaxContinuousForce determines the maximum tractive effort.  MaxForce can even be set lower than MaxContinuousForce for custom adjustment of the power curve if this is realsitic for the locomotive(some EMUs have an accleration drop off around 15 to 25 mph, for instance).



	MaxContinuousForce
	The maximum force the locomotive can continuously produce, in kilonewtons
	40KN
	Positive number
	Positive number
	Engine
	?
	Permanent tractive effort

Only important in electric and diesel  engines.

Don’t wipe it out, MSTS  might hang up.

	MaxVelocity
	The maximum velocity of the locomotive before the power is cut out.
	100 mph
	Positive number
	Positive number
	Engine
	+
	Values in mph and kilometers (kmh) possible. 

Because some strange reactions I recommend generally the use of “mph”

The MaxVelocity parameter is the speed at which the tractive effort starts dropping off.  It decreases linearly from the maximum to zero at 5 m/s above MaxVelocity, which is why engines can go faster than this speed.  I also believe this behavior is fairly realistic unless a locomotive has a circuit breaker to shut it down above a predetermined speed.  One way this parameter can be used to alter the performance of a train that contains several engines(say an EMU) is to have each engine’s maximum velocity 10 mph more or less than the others, so that power would drop off from maximum to zero over a greater speed range than the default 5 m/s.

	MaxCurrent
	The maximum current the locomotive can produce
	1000A
	Positive number
	Positive number
	Engine
	+
	Not “produce”, but “use”.

Kuju meant the limit of the transformer

Mainly used to display the proper motor current on the cab ammeter.

	WheelRadius
	The radius of the wheels in inches
	40
	Greater than 0.
	Greater than 0.
	Engine
	+
	Important for the virtual wheel rotation speed. Though Kuju uses sometimes the radius, sometimes the diameter. 

Kuju has obviously no idea what is going on – see MSTS-engines and their faults

	Vigilance
	This is the on/off control for the alerter.  
	0
	0 or 1
	0 or 1
	Engine
	?
	not used in steam engines.

In Europe there is a certain vigilance system, called “Sifa” (security throttle)

	Sanding 
	The velocity, in mph, above which the sanding system is disabled.
	100mph
	Positive number
	Positive number
	Engine
	+
	out of function, as the limit for the mass of sand too

sadly sanding has no effect on a second engine, if you use twice locos

You can also use sanding while braking

	MaxTemperature
	(Diesel locomotives only.) The maximum oil temperature that will be displayed. 
	100
	50 to 120.
	Positive number
	Engine
	+
	limiting the power of diesel engines

	MaxOilPressure 
	(Diesel locomotives only.) The maximum oil pressure. This occurs at maximum engine rpm.
	90
	50 to 150 psi
	Positive number
	Engine
	+
	I guess it’s out of function

	AirBrakesAirCompressorPowerRating
	The power rating of the air compressor that supplies compressed air to the air brakes. The compressor filling the main res. at a X cubic feer per second.
	5
	2 to 4.
	Positive number
	Engine
	+
	I  guess it’s out of function

	AirBrakesMainMinResAirPressure
	The minimum air pressure in the main air brake reservoir. If the engine a minimum safe main res. pressure this will be used as the cut out level.
	50
	50 to the maximum main res. pressure.
	Positive number
	Engine
	+
	I  guess it’s out of function

	AirBrakesMainMaxAirPressure
	The maximum air pressure in the main air brake  reservoir.

When this pressure is reached the compressor will automatically stop running.
	100
	70 to 150 psi
	Positive number
	Engine
	+
	For European railways use “100”

	AirBrakesMainResVolume
	The volume of the main air brake reservoir, in cubic feet
	8
	Positive number
	Positive number
	Engine
	+
	Should work as described, has been changed by others working on MSTS brakes

	AirBrakesAirCompressorWattage
	(For electric and diesel engines only)

The wattage of the compressor in watts.

The power usage of the compressor when it is running.
	10KW
	10KW plus.
	Positive number
	Engine
	+
	I miss this parameter at steam engines. Air brakes need power (steam)

	AirBrakesCompressorRestartPressure
	The pressure below which the compressor will start to operate to recharge the brakes, in psi
	90
	5 to 10 psi below the maximum main res. pressure.
	Positive number
	Engine
	+
	This parameter seems to work as described.  When the reservoir pressure falls under the set value, the compressor will start recharging.

	AirBrakesAirUsedPerPoundsOfBrakePipePressure
	The number of pounds of air that are used from the train or main res. pipe to change the reservoir(s) on the vehicle.
	2
	0.2 to 3.
	Positive number
	Engine
	+
	air usage for refilling the tubes and tanks

Important, realistic parameter

Use values at

1 – 3

	AirBrakesHasLowPressureTest
	This should be set to 0 or 1. If it is set 1 then the air brakes will not release until “AirBrakesMainMaxAirPressure” is reached in the main res.
	0
	0 or 1
	0 or 1
	Engine
	+
	A pretty parameter.

It determines, if the brakes only are released, when the pressure in the main tube is restored 

.

	AirBrakesIsCompressorElectricOrMechanical
	Whether the air brake compressor is electric or mechanical (0 = electric, 1=mechanical).
	0
	0 or 1
	0 or 1
	Engine
	+
	I  guess it’s out of function

	EngineBrakesControllerMinPressureReduction
	The pressure that will be dropped by a minimum reduction setting on the engine brake controller.
	0
	6 in USA 26L type brake system.
	Positive number
	Engine
	+
	Brake of the engine

	TrainBrakesControllerMinPressureReduction
	The pressure that will be dropped by a minimum reduction setting on the train brake controller.
	0
	6 in USA 26L type brake system.
	Positive number
	Engine
	?
	Important parameter, determines the minimum train brake application which occurs when the brake lever is applied lightly.

	EngineBrakesControllerHasProportionalBrake
	Does the engine have a device that automatically operates the engines independent brake system in parallel with the train brake.
	1
	0 or 1
	0 or 1
	Engine
	?
	If it is set to 1, then when the train brakes are applied, the locomotive brakes will also be applied in the same proportion.  If it is set to 0, then the train brakes will only brake the wagons, and you will need to apply the locomotive brake to get added braking force from the locomotive.

	EngineBrakesProportionalBrakeLag
	The proportion of the train brake effect that is passed on to the engine brake. For example if the is set to 0.5 then a 2 psi check in the train brake system will have a 1 psi change in the engines independent brake system.
	1
	0 or 1
	0 or 1
	Engine
	+
	out of function, 

but a nice idea

	EngineBrakesControllerMaxApplicationRate
	The maximum rate at which the engine brake controller applies the brakes. 

The maximum rate that the engine brake controller can drop the train pipe pressure at. (psi per second).
	19
	5 plus
	Positive number.
	Engine
	+
	I  guess it’s out of function

	EngineBrakesControllerMinSystemPressure
	The lowest pressure that the brake system can operate at. If the pressure in the main res. for the engine brake systems fallen below this then the brake will try to automatically apply. (Pounds per square inch)
	0
	0 or 6 psi.
	Positive number.
	Engine
	+
	I  guess it’s out of function

	TrainBrakesControllerMinSystemPressure
	The lowest pressure that the brake system can operate at. 

(shortened)
	0
	0 or 6 psi.
	Positive number.
	Engine
	+
	I  guess it’s out of function

	EngineBrakesControllerMaxSystemPressure
	The maximum pressure that the main reservior will charge to for the engine brake system. (Pounds per square inch)
	70
	70 to 150 psi
	Positive number.
	Engine
	+
	use in European railways 70 psi

	TrainBrakesControllerMaxSystemPressure
	The maximum pressure that the main reservior will charge to for the train brake system. (Pounds per square inch)
	70
	70 to 150 psi
	Positive number.
	Engine
	+
	70 psi in Europe

	TrainBrakesControllerMaxPressureDropInNormalApplication
	Limits the train pipe brake drop for non-emergency brake applications. This is more general than setting a full service brake application pressure drop.
	0
	0 to maximum system pressure
	Positive number.
	Engine
	+
	Don’t use this parameter, you’ll get unpredictable reactions



	TrainPipeLeakRate
	The rate in psi per second that air leaks from the train pipe on the vehicle.
	0
	0 to 2
	Positive number.
	Engine
	+
	out of function

	TrainBrakeControllerMinContinuousService
	The rate in psi per second that the air is released from the train pipe in continuous service mode. Train brake controller.
	0
	Positive number.
	Positive number.
	Engine
	?
	I  guess it’s out of function

	EngineBrakeControllerMinContinuousService
	The rate in psi per second that the air is released from the train pipe in continuous service mode. Engine brake controller.
	0
	Positive number.
	Positive number.
	Engine
	?
	I  guess it’s out of function

	EngineBrakesControllerEmergencyBrakeTimePenalty
	The minimum time for which the engine brake can be applied before they may be released following an emergency application of the brakes (in seconds).
	120 seconds.
	0 to 120 seconds.
	Positive number.
	Engine
	?
	I  guess it’s out of function

	TrainBrakesControllerEmergencyBrakeTimePenalty
	The minimum time for which the train brake can be applied before they may be released following an emergency application of the brakes (in seconds).
	120 seconds.
	0 to 120 seconds.
	Positive number.
	Engine
	+
	The time, when the train is stopped by the simulator

	EngineBrakesControllerFullServicePressureDrop
	The pressure drop resulting from a full service application of the engine brake controller. (Pounds per square inch)
	26 psi
	BrakeCylinderPressureForMaxBrakeBrakeForce / TripleValveRatio
	Positive number.
	Engine
	?
	I  guess it’s out of function

	BrakesEngineBrakeType
	The type of locomotive brake.  

(shortened)
	Air_single_pipe
	Any of the allowed values.
	Any of the allowed values.
	Engine
	+
	see above

	BrakesTrainBrakeType
	The type of train brake.  

(shortened)
	Air_single_pipe
	Any of the allowed values.
	Any of the allowed values.
	Engine
	+
	see above

BrakesTrainBrakeType("Vacuum_piped" ) is in engines not allowed.

	BrakesEngineControllers
	The types of brake controller that the engine has.

 (shortened)
	train

independent
	"combined"

"train" 

"independent" "dynamic" "steam" 

"blended"
	"combined"

"train" 

"independent" "dynamic" "steam" 

"blended"
	Engine
	?
	 The type of braking system used by the locomotive, or independent, brakes.  Should be the same system as the train brakes.

	CutoffSmallestSetting
	(Steam locomotives only). 

The lowest cutoff (another term for the regulator) that the engine can use. 

(shortened)
	8 
	3 to 10
	0 to 75
	Engine
	+
	min. opening of the regulator

	NumberOfDamperSteps
	(Steam locomotives only). The number of steps through which the damper will move.
	100
	2 or more
	2 or more
	Engine
	?

?
	Enigmatic

Not documented *

	RegulatorValveType
	(Steam locomotives only) 

The regulator valve is either a single or double port valve.
	“twin_port”
	“single_port” or “twin_port”


	“single_port” or “twin_port”
	Engine
	+
	Perhaps a try of Kuju discrimination between hot and wet regulator types. It’s sadly not

	RegulatorSecondValveStartPosition
	(Steam locomotives only).  The degree through which the regulator must be moved in order to start the second valve operating.
	0.5
	0 to 1
	0 to 1
	Engine
	+
	all parameters following now for the regulator are rubbish

	RegulatorPilotValveExponent
	(Steam locomotives only).  

The curvature of the control setting to effect curve for pilot or single port regulator operations.
	1
	0.5 to 2
	0 or more
	Engine
	+
	see above

	RegulatorSecondValveExponent
	(Steam locomotives only). 

The curvature of the control setting to effect curve for second valve regulator operations.
	1
	0.5 to 2
	0 or more
	Engine
	+
	see above

	RegulatorPilotValveFullOpenning
	(Steam locomotives only). 

The proportion of the maximum effect when the pilot valve is fully open.
	0.4
	0 to 1
	0 to 1
	Engine
	+
	see above

	RegulatorMainValveInitialOpenning
	(Steam locomotives only). 

The proportion of the maximum effect when the main, or second valve is first opened.
	0.5
	0 to 1
	0 to 1
	Engine
	+
	see above

	The big number of settings for the regulator are useless and nonsense. Its not worth the effort

But these details are very revealing. I guess, Kuju have had first a real expert of railways, but kicked him off.

	SteamBlowerEffectExponent
	(Steam locomotives only). 

The curvature of the relationship between the blower control setting and it effetc on the blast on the fire. 

(shortened)
	1
	0.5 to 2
	0 or more
	Engine
	+
	Effect of the blower. Values smaller than “1” increases it

Recommended value: 0.8

Even after reaching 1000 degrees of fire temperature the use of the blower makes sense, cause the blower increases the steam production.



	SteamBlowerEfficiencyExponent
	(Steam locomotives only). 


	1
	0.5 to 2
	0 or more
	Engine
	+
	efficiency of the blower

	SteamBlowerMaxSteamUsageRate
	(Steam locomotives only).  How much steam the blower will use when set to maximum, in pounds per hour.
	350
	200 to 900
	Positive number
	Engine
	+
	No observed effect.

The blower of Kuju doesent need steam. 



	SteamBlowerMaxProportionOfBlastEffect
	(Steam locomotives only). 

The maximum proportion of the full exhaust steam effect the blower can create. 100% is the same as the locomotive at full power and steam pressure.
	0.15
	0 to 1
	0 to 1
	Engine
	+
	effect of the blower in competition to the draft effect of the exhaust steam of the cylinders in the smoke box

I found often very low values

Recommended values:

 0.2 - 0.4

	SteamWaterScoopMinPickupSpeed
	(Steam locomotives only). The minimum speed at which the water scoop will pick up water when lowered 
	25
	15 to 30
	Positive number.
	Engine
	+
	Mostly not needed and can be wiped out. Water scoops were only widespread in Britain, seldom in the US



	SteamWaterScoopMaxPickupSpeed
	(Steam locomotives only). The maximum speed at which the water scoop will pick up water when lowered.  Given in mph.
	60
	45 to 80
	Positive number.
	Engine
	+
	Min. speed for picking up water

	SteamWaterScoopResistance
	(Steam locomotives only). 

The resistance that water scoop will create when it is lowered in a water trough. In Newtons.
	6000
	Positive number.
	Positive number.
	Engine
	+
	resistance by scooping

	SteamWaterScoopMaxPickupRate
	(Steam locomotives only). The rate at which the water scoop will pickup water when operating at maximum efficiency

(shortened)
	100
	50 to 100
	Positive number.
	Engine
	+
	mass of water, gal/sec

	EngineBrakesControllerDirectControlExponent
	The relationship between the independent brake control effect and the controller effect on the brake system.

(shortened)
	1 
	0.5 to 2.

-1 = not in use.
	0 or more
	Engine
	+
	which setting of the brakes has more effect



	TrainBrakesControllerDirectControlExponent
	The relationship between the train brake control effect and the controller effect on the brake system.

(shortened)
	1 
	0.5 to 2.

-1 = not in use.
	0 or more
	Engine
	
	see above

	AI engines often end here



	CabView
	The filename of the cab view (.cvf) file to use.  The existence of a cab view file is the factor that determines that a locomotive is player-driveable.
	
	
	
	Engine
	+
	the existence of this line determines if an engine is operable.

An AI engine needs additionally A name („Name(xy)“) and a head out for becoming drivable



	HeadOut
	The offset of the camera from the origin of the shape for the “Sticking your head out of the cab” view, given as an x, y, z offset in metres.
	
	
	
	Engine
	+
	what the engineer sees

	MaxDieselLevel
	The maximum amount of diesel fuel the locomotive can hold, in gallons.
	0
	0 or more
	Positive number.
	Engine
	+
	Max. diesel stock

values in liters (l) and gallons(gal) possible

	DieselUsedPerHourAtMaxPower
	The amount of diesel used per hour when the locomotive is at maximum power, in gallons.
	0
	10 to 70.
	Positive number.
	Engine
	+
	fuel usage while using max force

values in liters (l) and gallons(gal) possible

 A good rule of thumb is 50 gallons per hour for every 1000 HP.  Therefore, a 4000 HP diesel locomotive would burn ~200 gallons per hour at full power.



	DieselUsedPerHourAtIdle
	The amount of diesel used per hour when the locomotive is at idle, in gallons.
	0
	3 to 12
	Positive number.
	Engine
	+
	fuel usage while idling 

values in liters (l) and gallons(gal) possible

 Typical values are 3 to 5 gallons per hour.

	DieselSmokeEffectInitialMagnitude
	Train Simulator is able to realistically simulate the way a diesel locomotive may produce a different amount of smoke when the engine is first started 

(shortened)
	0
	1 to 4
	Positive number.
	Engine
	+
	exhaust while idling

	DieselSmokeEffectMaxMagnitude
	The maximum magnitude the smoke effect will reach.
	0
	1 to 4
	Positive number.
	Engine
	+
	height of exhaust

	DieselSmokeEffectInitialSmokeRate
	The initial rate at which smoke will be produced.
	0
	1 to 4
	Positive number.
	Engine
	+
	amount of exhaust while idling

	DieselSmokeEffectMaxSmokeRate
	The maximum rate at which smoke will be produced.
	0
	1 to 4
	Positive number.
	Engine
	+
	max exhaust

	DieselEngineIdleRPM
	The RPM at which the diesel engine idles.
	315
	100 to 400
	Positive number.
	Engine
	+
	rpm when engine idles

	DieselEngineMaxRPM
	The maximum RPM of the diesel engine.
	900
	500 to 1200
	Positive number.
	Engine
	+
	max rpm

	DieselEngineSpeedOfMaxTractiveEffort
	The speed (in mph) at which the locomotive produces its maximum tractive effort.
	13
	5 to 20
	Positive number.
	Engine
	+
	speed, which generates max. force

Can also be used to adjust power curve of electric locomotives to a constant value over the entire speed range. The proper value to use is one-half of the speed at which the electric engine develops maximum tractive effort, or one-half of MaxPower/MaxContinuousForce.

	DieselEngineMaxRPMChangeRate
	The maximum rate that the engine RPM can change in one second.
	150
	50 to 200.
	Positive number.
	Engine
	+
	max possible changing of rpm

	DoesBrakeCutPower
	If applying the brake should cut the power out then set this to 1. For diesel and electric only.
	0 
	0 or 1
	0 or 1
	Engine
	+
	if braking skips power

	BrakeCutsPowerAtBrakeCylinderPressure
	The pressure that has to reached in the engine brake cylinder for the brakes to cut the power.
	6
	0 or more.
	Positive number
	Engine
	+
	braking pressure for cutting off the power

	EngineBrakeHasEmergencyStopButton
	This variable determines whether an emergency brake button/handle exists that can be quickly pressed to achieve an emergency application of the brakes.

Diesel and electric only.
	0
	0 or 1
	0 or 1
	Engine
	+
	emergency brake for engine brake. I don’t know engines with that device

	DieselEngineType
	The type of drive system the locomotive has.

(shortened)
	electric
	“electric” or

"hydraulic" or

"mechanical"
	“electric” or

"hydraulic" or

"mechanical"
	Engine
	+
	The matter is the drive and how the drive comes to the rails

„electric“ direct power transmission, no gear 

„hydraulic“ an automatic gear is needed. This is realistic, most engines I know have two gears, one for switching and one for the route. They are only changeable while stopping

„mechanical“ a hand driven gear like in a car 

	GearBoxNumberOfGears
	The number gears that the gear box has.
	0
	1 or more
	1 or more
	Engine
	+
	There is a bug known for reverse driving at engines with mechanical gear, your engines get the velocity of light….

	GearBoxDirectDriveGear
	The gear number that uses direct drive.
	0
	Any valid gear number
	Any valid gear number
	Engine
	?
	

	GearBoxOperation
	The gear box can be either “automatic” or “manual”.

This determines if th gear changes are automatic or manual.
	automatic
	Automatic

manual
	Automatic

manual
	Engine
	+
	“Manual” is very seldom, only in little switchers

	GearBoxEngineBraking
	The gears that engine braking can occur in. Mechanical gear boxes often have engine braking. Hydraulic gear boxes tend to have none or only in direct_drive

(shortened)
	None
	"direct_drive"

"all_gears"

"none"
	"direct_drive"

"all_gears"

"none"
	Engine
	+
	without any function

	GearBoxMaxSpeedForGears
	The speed wheel that each gear reaches maximum engine rpm at.
	0
	Positive number.
	Positive number.
	Engine
	+
	Max. speed per gear 

	GearBoxMaxTractiveForceForGears
	The maximum tractive effort that can be produced in each gear.
	0
	Positive number.
	Positive number.
	Engine
	+
	Max. force per gear 

This parameter and the one before it determine the speed and tractive force in each gear, and as a result override the MaxPower value.  By playing around, I was able to get a Kiha31 up to 95 mph without changing the MaxPower value.  Needless to say, that would be quite impossible with only 187 HP!

	GearBoxOverspeedPercentageForFailure
	The percentage of rpm over speed that the gear box can handle before failure.
	0
	Over 100%
	Positive number.
	Engine
	?
	

	GearBoxBackLoadForce
	
	
	
	
	Engine
	?
	Not documented *

	GearBoxCoastingForce
	The gearing systems resistance when in neutral or coasting.
	0
	Positive number.
	Positive number.
	Engine
	+
	Resistance of the gear

	GearBoxUpGearProportion
	If the gear box is automatic the proportion of the maximum rpm that are needed to trigger an increase in gear.
	0
	0 to 1.
	0 to 1.
	Engine
	+
	Look for Kuju’s comment:

“If the gear box is automatic the proportion of the maximum rpm that are needed to trigger an increase in gear.”

It’s correct

	GearBoxDownGearProportion
	If the gear box is automatic the proportion of the maximum rpm that are needed to trigger an decrease in gear.
	0
	0 to 1.
	0 to 1.
	Engine
	+
	Look for Kuju’s comment:

“If the gear box is automatic the proportion of the maximum rpm that are needed to trigger an decrease in gear.” 

It’s correct

	OverSpeedMonitor
	
	
	
	
	Engine
	+
	If you are bored by the nasty involuntary emergency braking, wipe out the „Over speed section, what I recommend.

	For diesel engines.

EngineVariables(  )

For steam engines
	Has the initial fuel level for the diesel engine. Limited to the maximum tank capacity.

(shortened)
	
	
	
	Engine
	+
	The starting values, at which your engine starts

Only important for diesel and steam locos.

Diesels: diesel storage in gallons

In steam engines don’t use too good values. 

At steam engines these values are possible:

fire temp, fire mass, water mass, boiler pressure, water level, tender_​water_​mass, tender_coal_mass, smoke_​quantity, fire_condition, coal quality

(all in lb/psi)

The starting values can be changed too in the activity editor.

	Sound
	Specifies the filename of the .sms (Sound Management Sub-System) file to be used for the cab view.

(shortened)
	
	
	
	Engine
	+
	Not documented.

One of the worsens parts of MSTS. Every documentation of the sms (sound managing system) is missing.

All vehicles, in which the player can step, need a *cab.sms - file 



	MaxInHiAcceleration( ). 


	0 to 1. The proportion of the max tractive force that the output is capped at in hi acceleration(shortened)

	1
	Positive number
	0.5 to 1.5
	Engine
	+
	no observed effect.

	MaxInLowAcceleration(  )
	0 to 1. The proportion of the max tractive force that the output is capped at in lo acceleration(shortened).


	1
	Positive number
	0.5 to 1.5
	Engine
	+
	no observed effect.

	MaxSandingTime(  )
	In seconds. The length of time the player can operate his sanders for before the locomotive runs out of sand.  -1 means infinite sand.
	-1. (Infinite time)
	Positive number or –1.
	Positive number.
	Engine
	+
	Out of function

	DoesHornTriggerBell ( )

	Setting this parameter to 1 indicates that the horn should trigger the bell (as in the Dash 9).  The default is 0.
	0
	0 or 1
	0 or 1
	Engine
	+
	Boring. To be switched off.

DoesHornTriggerBell(0)

	Name
	The name of the wagon, as it will be seen by the player in the GUI.
	Blank
	N/A
	Any name
	Engine
	+
	Line for identification of the vehicle in the editor

Needed for AI engines, which should become drivable.

	Description
	The text given here will be displayed in the GUI when the player clicks the “Details” next to the locomotive drop-down list.

(shortened)
	Blank
	N/A
	Any name
	Engine
	+
	The description of the engine, which appears in the MSTS.

Additionally I recommend an important message about 

„IdealFireMass“

	Engine Operating Procedures
	The text given here will be displayed in the operating procedures tab of the operations notebook.  
	Blank
	N/A
	Any name
	Engine
	+
	Using the original eng-files of Kuju operating engines becomes a challenge. I guess, nobody of Kuju ever has tested the simulator. 

Anyway, one of your first changes should be improving the controllers. One of the worsens settings is the braking system. For improvement look at :

Recommended settings of the EngineControllers and 

Concrete example of an eng-file

	BrakeAuxilaryResPressure
	The maximum pressure that the auxilary res. pipe can reach. Default units in psi.
	0 (will be ignored if set to 0)
	Dependent on locomotive
	Positive number
	Wagon
	?
	I guess it’s out of function

	BrakeEmergencyResPressure 
	The maximum pressure that the emergency res. pipe can reach. Default units in psi.
	0 (will be ignored if set to 0)
	Dependent on locomotive
	Positive number
	Wagon
	
	see above

	AirBrakeMaxMainResPipePressure
	The maximum pressure that the main res. pipe can reach. Default units in psi.Set this to 0 and it will be ignored.
	0 (will be ignored if set to 0)
	Dependent on locomotive
	Positive number
	Wagon
	+
	Max pressure in the braking tubes. Use in Europe 100psi


* these parameters you can find in some eng-files. I guess, most of them are out of function. 

I got a very bad impression about the big number of not working parameters and missing documentation of some parameters. That’s Kuju. A certain sign, Kuju threw off the MSTS as fast as possible, unfinished, even a beta – version and withot any beta – testers.

Sometimes you have use other values as recommended, there is no way for doing your own testing. But keep always in mind: we want realism, no atomic driven engine

MSTS-engines and their faults

	380
	Gölsdorf would have wept about the power of that engine. Kuju gave her 2000kW (= 2680 hp) and a force of 267 kN = 25 tons, with an axle load of 14 tons. Though she has the double force as the Flying Scotsman. This engine would become a very good seller.



	Acela
	Kuju forgot that the power is added by two engines. Set „MaxPower“ to 4600kW. I found this mistake in all railcars with two engines. The Acela cars are too light, the correct mass is 50 tons



	Flying Scotsman
	If anybody has wondered: The wheel measurements are wrong, the driving wheels are going with double speed. Kuju stumbled in its own trap – I guess Kuju was out of money for beta-testers. Set “WheelRadius” to 2.03 in the engine group and all will become good.



	Genesis
	It’s a diesel engine, not an electric one. The power is about 3170 kW, the  mass 120,5 tons and the max. speed 115 mph



	Metroliner
	correct values are: 166 t mass, power 4476kW(6000hp), max velocity 90 mph. The cars are about 60 tons.



	Royal Scot
	Wrong diameter of wheels – the same mistake as by the Flying Scotsman. A collection of mine about drivable AI – MSTS – engines is soon coming up.


This listing is not complete

An often found fault is a not fitting speed of wheel rotation. The reason is a mistake in the wheel animation.

Bugs in eng-files of Add On’s

Its difficult commenting the quality of Add Ons. That Kuju did a sloppy work and threw the MSTS together, becomes clear to everybody, who has read till here. Every Add On has fight with the specific faults of Kuju. Without any doubt, there are pretty Add Ons available, but ripping off Add Ons are on the market too, like „American Classics“ by Train-Artisan. LTV has severe bugs, Roundhouse too (faults at the activities)

Nevertheless it is noticeable, that some data are estimated, data, which all can looked up. 

Everybody, who has read this manual will soon get, whereas the mistakes are. Until now I hadn’t found a perfect eng-file. 

It seems that a lot of designers are making beautiful looking trains, and then aren’t taking the time to make a realistic .eng and .wag files for them.  It is simple enough to at least have proper friction values, brake force, tractive effort, power, and maximum speed,  yet many times designers simply use whatever Kuju train was closest to their model, and just change the name and a few other things.  Many do not even bother putting in a proper description.  While I’m grateful for these wonderful trains, since the designer has enough prototype information available to make a realistic model, they should spend another few days making it perform correctly.  Another of my pet peeves is models uploaded with so many bugs in the .eng files that it takes several patches to correct.  Once again, I would rather wait a few weeks longer, and get a correctly performing model.

Bugs in famous freeware engines

	engine
	wheels
	available at
	major faults
	bugfix available at

	UP-Big Boy
	4-8-8-4
	www.train-sim.com
mailto:NALW@cox.rr.com
	BoilerLength

Blower

Power

Max. Force

Engine brakes

Friction
	www.train-sim.com

	NYCR-Hudson J3a
	4-6-4
	http://www.trainartisan.com/
	NumWheels

Friction

Poor steam generation

Poor firing
	

	USRA-Mountain
	4-8-2
	http://www.trainartisan.com/
	Power

MaxForce

NumWheels

CylinderVolume
	

	CP-Selkirk
	2-10-4
	mailto:jafowlis@home.com
	NumWheels
	

	PRR-T1
	4-4-4-4
	mailto:Armyfirefighter16@earthlink.net
http://www.trainartisan.com/
	NumWheels

BoilerPressure

MaxVelocity

Blower

CoalUsage
	


(will be continued)

a set of improved eng-files will soon be published.

Bounding Box

„Bounding box“ doesn’t belong to the eng-files, but it is very often the reason for derailment and jumping of the cars. You’ll find „Bounding Box“ in the last line of the sd.file. A typical symptom of a not fitting bounding box is jumping and derailment of the vehicles.

„Bounding Box“ describes a box, which determines the not changeable outer limits of the vehicle. This „box“ can collide with other fix objects like buildings, bridges, other cars and so on. By high values you’ll get derailment. The reason for wrong values is unclear, because 3D – constructing programs write their own sd – file.

For the “Bounding box” problem there exists a little tool by Robert K. Guy, (zbobg@juno.com) BboxEdit V1.2. This tool corrects the values of: 

· Size ( x y z ) – eng-file

· InertiaTensor ( Box ( x y z ) ) – eng-file

· CentreOfGravity ( x y z ) – eng-file

· ESD_Bounding_Box ( x y z xx yy zz ) – sd-file


The bounding box of many trains must be adjusted to properly run on Tim Booth’s excellent UK Fine Scale track, which has track on 3.413 meter centers instead of the 5 meter centers of the default track.  If the bounding boxes are not adjusted, then trains on adjacent tracks will sometimes collide.
More bugs and criticism

Steam engines

· Steam engines have different velocities while driving for- and backwards. 

· The best setting of the cut off is about 40%. This cant be simulated by MSTS. Funnily steam engines accelerate even if the cut off is set to zero. 

Sound

· No correct sound for engines with more than two cylinders. The sound should depend on wheel rotation and number of cylinders. If you shut the regulator, the sound should mute. 

· No sound for open cylinder cocks. Or does anybody knows the trigger for? Sounds of shoveling while the fire door is closed. Typical sound of the air pumps is missing 

· No squealing in curves. 

· Sound of brakes are too weak.

Optical effects

· Steam of cylinder cocks only twice times possible. Steam out of double stacks not possible.

· Steam out of pumps, drain pipe and the bell is missing 

· Bad synchronization of the steam-sound effects, Why do I see steam of the whistle, if it is muted? Why are the safety valves mute, when they are blowing

Functions

· One of the most severe bugs is the “pulling with front coupler – bug”. That’s a real mess – a Japanese one?

· Water overflow by too much feeding does miss. As a fireman in MSTS I simply switch on the feed water pumps, switch on the stoker and eat my breakfast. 

· The fire back blow in tunnels is not realistic.
· Who can open the backward dampers?

· The mass of sand is infinitive, but where get I any supply? 

· If you use two engines, why does the second slip, the first not?

· The activity-editor is not friendly in handling, worse is the route editor, even the simple task putting the vehicles in correct order is impossible. 

· Missing turntables, missing cross switches
EngineControlls

All MSTS-engines have controller settings, for which I very recommend improving The biggest mess has happened in brakes. Again I guess, Kuju hadn’t any money for beta- testers. In my opinion, you have change the controllers at every MSTS engine and in most freeware stock.

In MSTS are five different sorts of controllers:

1. the lever “out/on” (f.i. sanding, cylinder cocks, pantographs)

2. the “three switch lever”: position 1/position 2/position3 (f.i. light at diesel engines)

3. step less levers (f.i. regulator, cut off)

4. settings with notches (f .i. throttle of diesels)

5. a combination of 3. and 4. (f.i. brakes) 

Generally and unchangeable Kuju has ordered certain settings to certain engines. Best example is “headlight”, which allows only in diesel and electric engines a “three-switch-lever”, in steam only a out/on. I would become happy about a little hint in the tech-“doc” file of Kuju. It’s always impossible, to change the kind of a controller to another one.

You might be able to do this by manually editing the .cvf files with Wordpad, and copying the appropriate lines from the diesel or electric .cvf files.

Description of the switches

1. out/on switch („Twostate“). Notation: „Name ( a b c )“, a is „out“ (key not pressed), b is „on“ (key pressed), c is default-setting. F.i.: „Sanding(0 1 0)“

2. Three-switch-lever („TriState“). Notation: „Name (a b c d)“, a is „key not pressed, b key one time pressed, c key twice times pressed, d is default setting.

3. Step less lever („VarControl“). Notation: „Name (a b c d NumNotches 0)“, a key not pressed, b key pressed c width, d default-value, NumNotches 0 no notch“. F.i..: injectors

4. Levers with notches. Notation: „Name (a b c d (NumNotches x Notch (1  0 Dummy) Notch 2 0 Dummy)) etc. a is the smallest value, b the biggest, c the steps, d the default-value. Herein new is “NumNotches“, x the number of notches, and you have repeat  x-times the statement „Notch“, along you must not use even numbers. „Dummy“ indicates the use of the same parameter („Name“), „0“, a fix notch (f.i. gear). 

5. combined Switches. Notation as under 4., only added „Notch 1  1  Name2“ . „1“ is meaning a step less setting is possible with „c“ steps, „d“ names an special function.. Only found at brakes.

All known controllers

Art: 1-5, see above 

Locos: Steam/Diesel/Electric/All – European keys

	controll
	kind
	engine

type
	effect
	key

	AWS
	1
	E
	
	

	BellToggle
	1
	A
	
	B, B

	Blower
	3
	S
	Blower
	N, Sh+N

	Brake_Engine
	5
	A
	Engine Brake
	Ü, +

	Brake_Hand
	
	
	Out of function
	(

	Brake_Train
	5
	A
	Train brake
	Ö, Ä

	Cutoff
	3
	S
	Time of steam supply for the cylinders and reversing
	W, S

	CylinderCocks
	1
	S
	Cylinder Cocks
	C, C

	DampersBack
	
	
	Not used
	(

	DampersFront
	3
	S
	Front dampers
	M, Sh+M

	DirControlEmergencyStop

ResetToggle
	1
	E
	
	

	DirControlEmergencyStop

Toggle
	1
	E
	Emergency brake
	backspace

	EngineBrakingButton
	1
	D
	Emergency brake
	P

	Firedoor
	3
	S
	Fire door
	F,  Sh+F

	Frame Rate
	
	
	Not in eng-file
	Sh+Y

	Gear
	4
	D
	Mech. Gear
	E, Sh+E

	Headlights
	1
	S
	Light – dim
	H, Sh+H

	Headlights
	2
	E,D
	Light - bright
	HH, Sh+H

	HeatingTap
	3
	S
	Heating system
	U, Sh+U

	Injector1Water
	3
	S
	Water supply injector 1
	K, Sh+K

	Injector2Water
	
	
	Water supply injector 2
	L, Sh+L

	Injektor1Steam
	1
	S
	Injector 1 on
	I, I

	Injektor2Steam
	
	
	Injector 2 on
	O, O

	Not used
	
	
	
	Q

	Not used
	
	
	
	Y

	PantographToggle1
	1
	E
	Pantograph
	P, P

	Refill Fuel
	1
	A
	Not in eng-file
	T

	Regulator
	3
	S
	Regulator. Pressure of used steam 
	D, A

	Sanding
	1
	A
	Sander
	X, X

	Shovel
	3
	S
	Shoveling rate 
	R, Sh+R

	SmallEjectorOr-Compressor
	1
	S
	Air compressor
	J, J

	Switch
	
	A
	Not  in eng-file
	G

	Throttle
	4
	D;E
	Combined throttle
	A, D

	Vigilance
	1
	E;D
	
	

	Waterscoop
	1
	S
	Water scoop
	Z, Z

	Whistle/Horn
	1
	A
	Whistle/Horn
	empty key

	Wipers
	1
	E,D
	Wipers
	V, V


This listing is not complete.

Recommended settings of the EngineControllers

Regulator and reverse lever (cut off) 

For easier and faster operating I recommend following settings:

            Regulator ( 0 1 0.025 0 

                NumNotches( 0 )

            )

            Cutoff    ( -0.75 0.75 0.025 0 

                NumNotches( 0 )

            )

The important value is the third one, which determines, how fast the lever is operated. Certainly a bit subjective.

Cutoff (–75) only works, if above the setting „CutoffMaxReverse ( -0.75 )“

is available. 

Train brake 

	Brake Notch Token Names

	and what they are doing

	The available Train (automatic) Brake tokens are: 
	

	
	

	TrainBrakesControllerFullQuickReleaseStart 
	

	TrainBrakesControllerGraduatedQuickReleaseStart 
	

	TrainBrakesControllerReleaseStart 
	Set it to “0”. Refill of the pipes

	TrainBrakesControllerHoldStart 
	

	TrainBrakesControllerEPApplyStart 
	

	TrainBrakesControllerEPHoldStart 
	

	TrainBrakesControllerRunningStart 
	

	TrainBrakesControllerSelfLapStart 
	

	TrainBrakesControllerGraduatedSelfLapStart 
	

	TrainBrakesControllerGraduatedSelfLapLimitedStart 
	

	TrainBrakesControllerNeutralhandleOffStart 
	Set it to “0”. Nothing is changed

	TrainBrakesControllerMinimalReductionStart 
	

	TrainBrakesControllerApplyStart 
	Set it to “1”. Air is blown out of the pipe, braking starts.

	TrainBrakesControllerFullServiceStart 
	

	TrainBrakesControllerSuppressionStart 
	

	TrainBrakesControllerContinuousServiceStart 
	Set it to “0”. All air is lost

	TrainBrakesControllerEmergencyStart
	


I very recommend the following settings:, simulating a one – release brake (Knorr-Westinghouse):

            Brake_Train ( 0 1 0.02 0.4 

                NumNotches( 5

Notch(0    0 TrainBrakesControllerReleaseStart ) comment(refill of air)

    


Notch(0.4  0 TrainBrakesControllerNeutralhandleOffStart) 




comment(nothing is changed)

Notch(0.5  1 TrainBrakesControllerApplyStart )

comment(air is set free)




Notch(0.9  0 TrainBrakesControllerFullServiceStart )

            

Notch(1.0  0 TrainBrakesControllerEmergencyStart )

Comment(Emergency brakes)


The precondition is the definition of „AirBrakesHasLowPressureTest(1)“above. By that the brakes release only when the operating pressure in the tubes is reached again. 

„FullService“ (TrainBrakesControllerFullServiceStart) and the emergency brake (TrainBrakes-ControllerEmergencyStart)  are not like in reality  In reality the emergency brake is operated by a different lever

Extremely realistic would be:

            Brake_Train ( 0 1 0.02 0.4 

                NumNotches( 3

               

Notch(0    0 TrainBrakesControllerReleaseStart )

    


Notch(0.4  0 TrainBrakesControllerNeutralhandleOffStart) 




Notch(0.5  1 TrainBrakesControllerApplyStart )

But only for freaks.

Engine brake

	The available Engine (independent) Brake Tokens are: 
	

	
	

	EngineBrakesControllerFullQuickReleaseStart 
	

	EngineBrakesControllerGraduatedQuickReleaseStart 
	

	EngineBrakesControllerReleaseStart 
	Brake is released

	EngineBrakesControllerHoldStart 
	

	EngineBrakesControllerEPApplyStart 
	

	EngineBrakesControllerEPHoldStart 
	

	EngineBrakesControllerRunningStart 
	

	EngineBrakesControllerSelfLapStart 
	

	EngineBrakesControllerGraduatedSelfLapStart 
	

	EngineBrakesControllerGraduatedSelfLapLimitedStart 
	

	EngineBrakesControllerNeutralHandleOffStart 
	

	EngineBrakesControllerMinimalReductionStart 
	

	EngineBrakesControllerApplyStart 
	Brake is used

	EngineBrakesControllerFullServiceStart 
	

	EngineBrakesControllerSuppressionStart 
	

	EngineBrakesControllerContinuousServiceStart 
	

	EngineBrakesControllerEmergencyStart
	


Very little steam switchers have only a handbrake or a throwing lever brake at the tender, but you cant operate a handbrake in MSTS. An old fashioned engine brake looks like:

            Brake_Engine ( 0 1 1 0

                NumNotches( 2

                    Notch(0    1 EngineBrakesControllerReleaseStart )

                    Notch(1  1 EngineBrakesControllerApplyStart )

                ))


If not defined, you have add in the engine group:.


EngineBrakesControllerHasProportionalBrake( 1 )


EngineBrakesControllerMaxApplicationRate( 6 )


EngineBrakesControllerMaxReleaseRate( 6 )


EngineBrakesControllerMinSystemPressure( 0 )


EngineBrakesControllerMaxSystemPressure( 70 )

            Simulation of a throwing lever brake:

Brake_Engine ( 0 1 0.025 0

                NumNotches( 2

                    Notch(0    1        EngineBrakesControllerReleaseStart )

                    Notch(1    1     EngineBrakesControllerFullServiceStart)

                ))

Hand brake
Till now I couldn’t activate a hand brake at my engine

Brake_Hand ( 0 1 0.0125 0 

                NumNotches( 0 )

            )


You may wipe it out

Fire door
Use.

            FireDoor ( 0 1 0.1 0 

                NumNotches( 0 )

            )

Blower

Use

            Blower ( 0 1 0.2 0.2 

                NumNotches( 0 )

            )

Heating system. If you like it.....

            HeatingTap ( 0 1 0.025 0 

                NumNotches( 0 )

            )

Shoveling rate 

Does only work with the SteamFiremanMaxPossibleFiringRate - setting

            Shovel ( 0 1 0.1 0 

                NumNotches( 0 )

            )

Dampers front

DampersFront ( 0 1 0.1 1 

                NumNotches( 0 )

            )

Dampers back.

Out of function

Automatic gear

Because of many whishes: the settings for an automatic gear:


GearBoxNumberOfGears( 2 )


GearBoxDirectDriveGear( 2 )


GearBoxMaxSpeedForGears( 25 65 )


GearBoxMaxTractiveForceForGears( 35000N 25000N )


GearBoxOverspeedPercentageForFailure( 170 )


GearBoxBackLoadForce( 5000 )


GearBoxCoastingForce( 2000 )


GearBoxUpGearProportion( 0.85 )


GearBoxDownGearProportion( 0.35 )


GearBoxOperation( automatic ) comment(or „manual“)


GearBoxEngineBraking( direct_drive )

            Gear( 0 2 1 0 

                NumNotches ( 3 

                
Notch ( 0         0 Dummy )

                
Notch ( 1         0 Dummy )

                
Notch ( 2         0 Dummy )

                )

            )

( a little switcher)

***

While looking around all files, I found an interesting new parameter: „Taillights“. Is there a hidden function??

Jürgen Herzog, the author of a famous lights tutorial, wrote to me:

„ TS isn’t angry and produces no ET-syndrome, if you add at lights the condition “ TL” (Taillight (n), but without any effect. 
Without more settings, the light is always on. Working together with other conditions there is a little influence of TL Here is an example for an automatic rear light, which switches on, if the car is uncoupled 
 
   Conditions ( 
    Taillight ( 0 ) 
    Unit ( 3 ) 
    Coupling ( 1 ) 
    )“
Head up display (HUD)

The HUD (twice key F5) has no direct connection with the eng-files, but many times you’ll see the effect of the changes of the eng file at the HUD

I wanna draw the readers attention to two severe bugs in the HUD: the steam generation and usage and the level of water feeding. The last one often does not work. The level of water feed you  can only read by the “water level in boiler” above in the HUD

A severe bug is at steam production and –usage. Depending on the setting of the regulator and cut off, it changes erratic up and down. It often happens, when you close the regulator more, the steam usage is getting higher. Also the steam usage is bugged: if you close the regulator to zero, sometimes the engines uses more steam as defined in Basic steam usage. 

The general steam usage per hour is computed by the formula: 

((Regulator(decimal) * Cut off(decimal)) * AllCylinderVolumen * (Velocity /

( * RadiusDrivingWheel + BasicSteamUsage/hour

The most important displays in the HUD are boiler pressure and fire temperature.

Concrete example of an eng-file

It’s time, all what I’ve said demonstrate in a concrete example. I take for example a heavy German switcher of the “Class 94” of the former Prussian Railways, available at http://www.mikemad.de/msts.htm). I shortened some parts.

Wagon 

( 094


comment( Class 0-10-0. Eng-file improved by RichterRGH@aol.com)


Type ( Engine )


WagonShape ( 094.s )


Size  ( 2.586m 4.557m 12.587m )


CentreOfGravity ( 0m 1.7m 0m )


Centre ( 0m 0m 0m )


Mass ( 85t ) comment(metric tons)


InertiaTensor ( Box( 2.586m 4.557m 12.587m ) )


Coupling (

Type ( Automatic ) comment(I recommend for the whole railroad stock the same type of coupling)



Spring (




Stiffness ( 1e6N/m 2e6N/m ) comment(don’t delete the second value)




Damping ( 1e6N/m 1e6N/m )


Break ( 3.2e6N 3.2e6N ) comment(higher values are necessary for avoiding breaks, for instance at Maria’s Pass))

r0 ( 20cm 40cm ) comment(use for your whole railway stock same values)



)

Velocity ( 6 kmh ) comment(speed for coupling. If you get troubles while switching set it higher)

)

For steam locos with a tender (do the coupling-parameters twice)


Coupling (



Type ( Bar ) comment(rear coupler)



Spring (




Stiffness ( 1e6N/m 0 )




Damping ( 1e6N/m 0)




Break ( 5e7N 0 )




r0 ( 5cm 10cm )



)


)


Coupling (



Type ( Automatic ) comment(front coupler)



Spring (




Stiffness ( 1e6N/m 0 )




Damping ( 1e6N/m 0 )




Break ( 3.2e6N 0 )




r0 ( 20cm 40cm )


)


)

comment(delete the “buffers” section. Its out of function)


Adheasion ( 0.15 0.3 2 0 ) comment(typical settings for steam engines)


DerailRailHeight ( 10cm ) comment(necessary for bad rails like Maria’s Pass)


DerailRailForce ( 240kN ) comment(set it higher, if you get probs with derail)

DerailBufferForce ( 800kN ) comment(easier for coupling. You should use at minimum 2,5 x mass)


WheelRadius ( 0.675m ) comment(for virtual rotation speed)

NumWheels ( 0 ) comment(no leading or rear axles, this engine has no wheels without drive. Generally this is out of function.)


comment(friction values calculated by the formulas of Realmuto)


Friction (



1189N/m/s
1
1mph

7.62N/m/s

1.8



5.1N/rad/s
1
-1rad/s

0

1


)

BrakeEquipmentType( "Handbrake, Triple_valve, Auxilary_reservoir, Emergency_brake_reservoir" )


BrakeSystemType( "Air_single_pipe" )


MaxBrakeForce( 40kN ) comment(50% weight in kN of engine )

MaxHandbrakeForce( 85kN ) comment(weight of engine in kN, on engines not necessary)


TripleValveRatio( 2.5 )


MaxReleaseRate( 40 )


MaxApplicationRate( 50 )


MaxAuxilaryChargingRate( 55 )


BrakeCylinderPressureForMaxBrakeBrakeForce( 70 )

Sound (
"DBDampfLEng.sms" ) comment(using Spiekers sounds, available at MadMikes site)

Lights
(
14 comment(total number of lights)



Light
(




comment( Sphere of light )





Type

( 1 ) comment(only one time possible)





Conditions
(






Headlight ( 3 )






Unit ( 2 )







)







Cycle
( 0 )







FadeIn
( 0.5 )







FadeOut
( 0.5 )







States
( 1








State
(









Duration ( 0.0 )









LightColour ( 20ffffff )

Something about lights

Comment(color is displayed by 

Color ( aarrggbb )
It’s a bit difficult. You have test the settings Transparency is set by  (aa), the colors are defined by red (rr), green (gg) and blue (bb). The values are noted hexadecimal, smallest value is „00“, biggest value is „ff“. 

Some examples: 

0000ff00 = Transparent green light

80ff0000 = Half transparent  bright red light

60808000 = smooth transparent yellow light








Position ( 0 2.5 15 )









Transition ( 0 )

Radius ( 180.0 ) comment( width of light cone)

Angle ( 13.0 ) comment( extension in width)









)







)




)



Light
(




comment( Head light Top dim )





Type

( 0 )





Conditions
(






Headlight ( 3 )






Unit ( 2 )







)







FadeIn
( 0.5 )







FadeOut
( 0.5 )







Cycle

( 0 )







States
(
1








State
(









Duration ( 0.0 )









LightColour ( 99ffffff )









Position ( 0.0 3.4 5.60 )









Azimuth ( 0.0 -5.0 5.0 )









Transition ( 0 )









Radius ( 0.5 )









Elevation ( -10 -10 -10 )









)







)




)



Light
(




comment( Head light right dim )





Type

( 0 )





Conditions
(






Headlight ( 3 )






Unit ( 2 )







)







FadeIn
( 0.5 )







FadeOut
( 0.5 )







Cycle

( 0 )







States
(
1








State
(









Duration ( 0.0 )









LightColour ( 99ffffff )









Position ( -1.0 1.9 5.80 )









Azimuth ( 0.0 -5.0 5.0 )









Transition ( 0 )









Radius ( 0.5 )









Elevation ( -10 -10 -10 )









)







)




)

shortened



Light
(




comment( flickering firebox )





Type

( 0 )





Conditions
(






Headlight ( 0 ) comment(it’s always “on”)

Unit ( 0 ) comment(placement of engine doesn’t matter)







)




FadeIn
( 0.5 ) comment(time for been switched on






FadeOut
( 0.5 )







Cycle
( 0 )







States
( 3








State
(









Duration ( 0.05 )









LightColour ( 80ff7200 )









Position ( 0 2.2 -2.1 )









Azimuth ( -180 -180 -180 )









Transition ( 0 )









Radius ( 1.8 )









)








State
(









Duration ( 0.05 )









LightColour ( 80ffe610 )









Position ( 0 2.2 -2.1 )









Azimuth ( -180 -180 -180 )









Transition ( 0 )









Radius ( 1.8 )









)








State
(









Duration ( 0.05 )









LightColour ( 80ff7830 )









Position ( 0 2.2 -2.1 )









Azimuth ( -180 -180 -180 )









Transition ( 0 )









Radius ( 1.8 )









)







)




)



Light
(




comment( engine light front left dim 1 )





Type

( 0 )





Conditions
(






Headlight ( 3 )






Unit ( 0 )







)






FadeIn
( 0.5 )






FadeOut
( 0.5 )






Cycle

( 0 )






States
(
1








State
(









Duration ( 0.0 )









LightColour ( 99a0a000 )









Position ( -1.15 1.55 1.4 )









Azimuth ( 0.0 -180 90 )









Transition ( 0 )









Radius ( 0.2 )









Elevation ( 0 90 0 )









)






)




)

shortened



Light
(




comment( Rear light red right dim )





Type

( 0 )





Conditions
(






Headlight ( 3 )






Unit ( 3 )







)







FadeIn
( 0.5 )







FadeOut
( 0.5 )







Cycle

( 0 )







States
(
1








State
(









Duration ( 0.0 )




















LightColour ( 99ff0000 )









Position ( 1.0 1.9 -6.1 )









Azimuth ( -180 -180 -180 )









Transition ( 0 )









Radius ( 0.3 )









Elevation ( -10 -10 -10 )









)







)




)

shortened


comment(now lights by KI)



Light
(




comment( Head light Top dim KI )





Type

( 0 )





Conditions
(






Headlight ( 0 )






Unit ( 2 )






Control ( 1 )






Service ( 2 )






TimeOfDay ( 0 )







)







FadeIn
( 0.5 )







FadeOut
( 0.5 )







Cycle

( 0 )







States
(
1








State
(









Duration ( 0.0 )









LightColour ( 99ffffff )









Position ( 0.0 3.4 5.60 )









Azimuth ( 0.0 -5.0 5.0 )









Transition ( 0 )









Radius ( 0.5 )









Elevation ( -10 -10 -10 )









)







)




)

shortened



)


)

More about lights 

Lights ( number
Very important. The defined number must fit with the following statements of light. Without that, MSTS gets the ET- 

Light (
The definition of a light begins. A cone needs two definitions, one for the position at the engine, one for the cone 
Type ( n )

There are two different kind of lights: „0“ a light fixed at the enfine, “1” a cone. Per simulation there is only one cone possible. 

Conditions (
Setting, under which conditions the light will be on. 

Headlight
( 0 )
Ignore the key “h”



( 1 )
„h“ is not pressed



( 2 )
„h“ is one time pressed for „DIM“ 



( 3 )
„h“ is pressed two times for  „BRIGHT“ - 

Unit
( 0 )
Ignore postion of the vehicle in the train

( 1 )
vehicle in train, but not the first or last one 

( 2 )
vehicle is the first 

( 3 )
vehicle is the last

Control
( 0 )
Ignore controll status

( 1 )
 player has no controll for the vehicle (f.i. 2nd engine)



( 2 )
player operates vehicle

Service

( 0 )
Ignore service status



( 1 )
vehicle is out of duty.



( 2 )
vehicle is on duty, but an AI 

TimeOfDay
( 0 )
Ignore time of day



( 1 )
only at daylight



( 2 )
only at night

Weather
( 0 )
Ignore weather



( 1 )
only while pretty weather



( 2 )
only while rain



( 3 )
only while snow

Coupling
( 0 )
Ignore kind of coupling

( 1 )
engine is coupled at front



( 2 )
engine is coupled at rear



( 3 )
engine is coupled at rear and front
Engine 

( 094


comment( Class 0-10-0 )


Effects


(



SteamSpecialEffects



(




WhistleFX




(




0.3 3.59 2.2 comment(xyz-position in the 3d-file)




0 1 0 comment(xyz direction of steam)




0.05 comment(amount of steam. Lower values cause more steam)




)




SafetyValvesFX




(





0 3.885 -1.6





0 1 0





0.2

comment(delete “DrainPipe”. Its out of any function)

)




StackFX




(





0 4.6 4.6





0 1 0





0.2




)




CylindersFX




(





-1.223 0.1 4.3





0 0 1





0.1




)




CylindersFX




(





1.223 0.1 4.3





0 0 1





0.1




)



)


)

Wagon ( 094 )


Type ( Steam )

IsTenderRequired( -1 )
comment( a typical MSTS-bug. “-1” is the correct value for tank engines)


MaxPower ( 1470kW ) comment(of course, this value is too high)


MaxForce ( 40000lbf ) comment(looks like an approximate real value)


MaxVelocity ( 60kmh ) comment(MSTS accepts values in mph and kmh)

WheelRadius ( 0.675m ) comment(puzzling parameter. Sometimes MSTS uses radius, somes diameter. You have test it. This parameter is necessary for the virtual rotation speed of the driving wheels)


NumCylinders ( 2 ) comment(out of function)


Sanding ( 1e9mph ) comment(out of function)


NumWheels ( 5 ) comment(keep in mind, MSTS is counting herein axles)

Boiler

BoilerLength ( 4.9m ) comment(estimated value. Keep in mind, boilers always are not very long)


BoilerVolume ( "160*(ft^3)" ) comment(this value doesn’t touch the simulation)


BoilerEffectivity ( 1.26 )


DraftingEffect ( 0.8 ) comment(lower this value for lazy firemen)


BoilerResponsiveness ( 1.22 )

CoalBurnage ( 4.6lb/hp/h ) comment(if you get problems fireing the engine, set it to a lower value)


MaxBoilerOutput ( 32500lb/h ) comment(estimated value. Its very much)


ExhaustLimit ( 32500lb/h )


PrimingFactor ( 1 )


MaxBoilerPressure ( 16bar )


SuperHeater ( 1.23 )

SafetyValvesSteamUsage ( 8000lb/h ) comment(more than 10000 is without any effect)


SafetyValvePressureDifference( 5 ) comment(choose a higher value, I suggest “15”)

Cylinders


CylinderStroke ( 66cm ) comment(this value doesnt affect the simulation)


CylinderDiameter ( 61cm ) comment(this value doesnt affect the simulation)

CylinderVolume ( "12.8*(ft^3)" ) comment(change this value if needed. MSTS isnt using the entire formula)


CylinderEffectivity ( 1 ) comment(how good the cylinders work)


CylinderCocksPowerEfficiency ( 0.8 ) comment(use this value for visible effect)


SteamCylinderCocksOperation( Manual )

Fuel and usage


MaxFireMass ( 2500lb )


IdealFireMass ( 1800lb ) comment(max. steam production)


MaxWaterMass ( 4000lb )  


BasicSteamUsage ( 1000lb/h ) comment(Steam usage if engine idles)


BasicCoalUsage ( 850lb/h ) comment(the used coal mass for that)


ShovelCoalMass ( 1lb ) comment(that seems to have no effect on the engine)

SteamFiremanMaxPossibleFiringRate(4414) comment(undocumented function, effect  only on high values) )


MaxTenderCoalMass ( 18000lb )


MaxTenderWaterMass ( 50000lb )

Smoke and steam



SteamMaxSmokeUnitsReleaseRate( 10 )

SteamSmokeUnitsPerPoundOfFuel( 6.3 ) comment(output of steam depending on traction)


MaxSteamHeatingPressure( 80 ) comment(the pressure in the heating pipe)

Injectors


InjectorSizes ( 11mm 12mm )


comment(0 for live steam, 1 for exhaust steam)


InjectorTypes( 0 1 ) 


comment( min steam pressure, min water proportion, max water proportion  )


InjectorLimits1 ( 50psi 0.6 1 )


InjectorLimits2 ( 120psi 0 1 )

Throttle


CutoffMaxReverse ( -0.75 ) comment(necessary for a tank engine) 


CutoffMaxForward ( 0.75 ) comment(useful if you wish other (higher) values)


SteamSmallestCutoff( 0.01 ) Comment(the original value was very wrong)


RegulatorValveType( Twin_port )


RegulatorSecondValveStartPosition( 0.5 )


RegulatorPilotValveExponent( 1.7 )


RegulatorSecondValveExponent( 1.7 )


RegulatorPilotValveFullOpenning( 0.3 )


RegulatorMainValveInitialOpenning( 0.4 )

draft and blast


SteamBlowerEffectExponent( 0.8 ) comment(how much the blower affects the fire)


SteamBlowerEfficiencyExponent( 1.1 )


SteamBlowerMaxSteamUsageRate( 500 )
comment( lbs/h )


SteamBlowerMaxProportionOfBlastEffect( 0.45 )

BlastExponent ( 0.87 ) comment(How sharply the exhaust steam affects the fire)

Brakes


BrakesEngineBrakeType( "Air_single_pipe"  )


BrakesTrainBrakeType( "Air_single_pipe" )

BrakesEngineControllers( "Hand, Train, Independent" )


AirBrakesAirCompressorPowerRating( 3 )

    
AirBrakesMainMinResAirPressure( 0 )

    
AirBrakesMainMaxAirPressure( 100 )


AirBrakesMainResVolume( 8 )

    
AirBrakesCompressorRestartPressure( 95 )


AirBrakesAirUsedPerPoundsOfBrakePipePressure( 1 )


AirBrakesHasLowPressureTest(1) comment(very pretty parameter for realism)


TrainBrakesControllerMaxApplicationRate( 2 )


TrainBrakesControllerMaxReleaseRate( 5 )


TrainBrakesControllerEmergencyApplicationRate( 15 )


TrainBrakesControllerMinSystemPressure( 0 )

TrainBrakesControllerMaxSystemPressure( 70 ) comment(the correct pressure in European railways)

EngineBrakesProportionalBrakeLag( 0.9 ) comment(out of function)

    
EngineBrakesControllerHasProportionalBrake( 1 )


EngineBrakesControllerMaxApplicationRate( 2 )


EngineBrakesControllerMaxReleaseRate( 5 )


EngineBrakesControllerMinSystemPressure( 20 )

EngineBrakesControllerMaxSystemPressure( 70 ) ) comment(the correct pressure in German railways. Use it for your whole stock)

Unknown

NumberOfDamperSteps( 4 )

SteamGaugeGlassHeight( 10 ) comment(cryptic)

SmokeCombustion ( 1 )

CabView ( BR78.cvf ) comment(in KI-engines this line is missing)


HeadOut (  1.7 3.1 -5.5 ) comment(add this line for KI-locos)

EngineControllers (

Comment( most values are changed for easier handling. Keep attention to the third values)

            Regulator ( 0 1 0.05 0  

                NumNotches( 0 )

            )

            Cutoff    ( -0.75 0.75 0.05 0 comment(Reverse lever)

                NumNotches( 0 )

            )

            Brake_Engine ( 0 1 0.025 0

                NumNotches( 2




Notch(0    1 EngineBrakesControllerReleaseStart )




Notch(0.01  1 EngineBrakesControllerApplyStart )

                )

            ) 

            Brake_Train ( 0 1 0.02 0.4 

                NumNotches( 5

               

Notch(0    0 TrainBrakesControllerReleaseStart )

    


Notch(0.4  0 TrainBrakesControllerNeutralhandleOffStart) 




Notch(0.5  1 TrainBrakesControllerApplyStart )




Notch(0.9  0 TrainBrakesControllerFullServiceStart )

            


Notch(1.0  0 TrainBrakesControllerEmergencyStart )

                )

            )

Brake_Hand ( 0 1 1 0 comment(I have no idea, how handle the handbrake at my engine)

                NumNotches( 2




Notch(0    1 Brake_Hand Release )




Notch(1    1   Brake_HandApply )


         )



             )

            FireDoor ( 0 1 1 0 comment(I think, a firedoor is open or closed)

                NumNotches( 0 )

            )

            Sanding( 0 1 0 )

            Blower ( 0 1 0.025 0.2 

                NumNotches( 0 )

            )

HeatingTap ( 0 1 0.025 0 comment(The key to start this function is the “p” – if you really want use it)

                NumNotches( 0 )

            )

            Shovel ( 0 1 0.1 0 

                NumNotches( 0 )

            )

            DampersFront ( 0 1 0.2 1 

                NumNotches( 0 )

            )

            DampersBack ( 0 1 0.1 0 comment( I couldn’t find the key to start this function) 

                NumNotches( 0 )

            )

            Injector1Steam ( 0 1 0 )

            Injector2Steam ( 0 1 0 )

            Injector1Water ( 0 1 0.1 0 

                NumNotches( 0 )

            )

            Injector2Water ( 0 1 0.1 0 

                NumNotches( 0 )

            )

            CylinderCocks ( 0 1 1 )

            Whistle ( 0 1 0 )


    BellToggle( 0 1 0 )
comment(that only works with a bell-wav in the sms file)

            SmallEjectorOrCompressor( 0 1 1 )

            Headlights( 0 1 0 ) comment(on steam engines only one setting is possible)

        )


comment(fire temp, fire mass, water mass, boiler pressure,



water level, tender_water_mass, tender_coal_mass,



smoke_quantity, fire_condition, coal quality )

EngineVariables( 775 1650 3000 160 0.5 35000 11200 350 1 1 ) comment(the values at the engine starts the simulation)

    
Sound (
"DBDampfLCab.sms" ) or any other fitting sms-file

    
Name ( "BR094" )


)

I’ll skip the description and operating part. But don’t forget informing the virtual engineer about the “IdealFireMass”

Recommended Links

http://www.railpage.org.au/steam4me/trainsim/index.html Very pretty Australian vehicles. No signing in. You’ll find here my pet engine, the Beyer-Garratt. AD60

http://www.vmbollig.de/msts/ small, but pretty site, no signing in. Only German stock.

http://www.mikemad.de/msts.htm Mostly pretty engines and cars. German stock. No signing in. 

http://zumtobel2001.izone.at/trainsim/ Austrian site. Small. No signing in. 

http:// eurotrainsim.de/   Sound-Tutorial of Ralf Hagen – in German

http://www.train-sim.com/ a lot of utilities and down loads. Semi-profession site.

http://www.railserve.com/ a lot of pretty utilities. Very good site without fee and signing in

http://ildeposito.cjb.net very interesting Italian site. Very beautiful and new sounds. 

I want thank all people whose maintain sites without fee, for instance: 

Georg Diessen http://www.eurotrainsim.de
Volker Bollig http://www.vmbollig.de/msts/
Michael Barthels http://www.mikemad.de/msts.htm
This is a lot of work.

Useful utilities

· Train Sim Interface Quick Fix at www.train-sim.com, bigger windows in MSTS

· EngMod 1.4, www.train-sim.com - changes eng-files.

· Friction www.train-sim.com - the tutorial and tool for friction. Very recommended.

· Improved Track Monitor by alex.hall@sympatico.ca - improved route monitor

Final comment

I beg again for help. I imagine, everybody, who has found some new parameters or similar, will write me a letter. Every letter will be answered 

A last, a personal note. MSTS is the best railway simulation I ever saw, if you wanna become a virtual engineer. But sadly this is no compliment. 

My expectations for a software about 50$ are very disappointed. The number of bugs, missing documentation and missing knowledge is without any other example. Before buying MSTS, I liked the Japanese, but now……. Anyway, it’s a Microsoft product, sloppy as ever.  

A special award I wanna give to the worst book I‘ve ever read “Das offizielle Buch zu MS Train Simulator - Editoren und Tools - Strategien & Lösungen”(“The official book for MS Trainsimulator – editors and tools – strategies and solutions”) by David Chong, Rick Selby, Richard Wayne Smith. This is the biggest bullshit I’ve ever read. I’m afraid, it will come up soon in English. Keep the autor’s names in mind.
Rudolf Richter

rudolf@eurotrainsim.de
Please feel free for every feed back. I promise, every letter will be answered. Sometimes I’ll improve strange eng-files on demand (without fee) 
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