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Manual

Intro

While Gear Ratio Calculator has undergone many hours of testing, bug finding and fixing over the course of its development, there may be still be some minor bugs left. If you find any please let me know so I can remove them.

Known bugs/issues:
· Using “Speeds ( Ratios” with AutoRevs enabled can lead to unsatisfactory results as the gears can easily end up being spaced very bizarrely. For this reason I only recommend using “Speed ( Ratios” if AutoRevs is disabled. Since the slider bars are so easy to use anyway there should be little inconvenience from using “Ratios ( Speeds”.

· Having your regional settings (in Control Panel) set to something other than English (United Kingdom) can cause the program to function with limited functionality and cause crashing. Only some languages are affected.

Tips:

· For fine adjustment of gear ratios or tyre pressures, click on the slider then use the PgUp/PgDn keys for large adjustment, the arrow keys for medium sized adjustments or the scroll wheel for small adjustments.

Do check for updates at www.thefloatingwidget.net, as more features are (still) planned.

Also if you have any improvements or suggestions for GRC, let me know and I'll see what I can do.

My contact email address is displayed in the program.

Main Screen
First, select the car you wish to work with from the drop down list box in the top right hand corner:
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Info Tab
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Not much to do here, just all the facts and figures used by GRC. If you are a tech head you may find some of this interesting.
The torque and power curves will turn red if GRC could not estimate them properly, otherwise the torque curve is the blue line and the power curve is the green line.

The estimated top speed is a theoretical value and does not take gearing or downforce into account.

The pictures of the cars can be changed, however they must be JPG files, with dimensions of 319w x 174h (if they are to be displayed correctly). The picture is chosen by matching the filename to the car name in GRC. This means you can use your own skins in the program (by taking a screenshot from either the game or the CMX viewer), or of custom cars made with LFS Tweak.
Gearing Tab
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The heart and soul of GRC – this is where the important stuff takes place.

You can choose to either input gear ratios (and have the speed that ratio will reach calculated) or input the speed you want to reach (and have the gear ratio you need calculated). Since you never need to type values in anyway (there are slider inputs available) I would recommend sticking with the Ratios ( Speeds option.
The choice of tyre affects the amount of grip available and acceleration times. You can also pick what graphs or data to view (explained on the next page).

You can use either the sliders or text entry to input gear ratios/speeds. The engine speed at the point of change is displayed, along with what it will drop to as soon as you have changed. The torque at the wheels is always shown.

Text colouring:

· Ratios ( Speeds only: if the speed for a particular gear exceeds the top speed of the vehicle, it will turn red.

· Speeds ( Ratios only: if the gear ratio falls outside the range accepted by LFS (0.5 to 7.5), it will turn red.

· If the engine speed before the shift exceeds the redline of the engine, it will turn red.

· If the engine speed after the shift falls below the rpm of maximum torque, it will turn blue.

GRC also performs acceleration testing, and shows estimated acceleration times, either to fixed speeds or fixed distances. The maximum attainable speed with the current gearing is also shown (though you might not be able to reach this speed on track if there isn’t a straight of suitable length).
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To help visualise the affects of changing the gear ratios, four graphs are drawn.

Of the first two, the graph on the left hand side shows the speed of the car on the x axis and the engine speed on the y axis. A line for each gear is shown, and is available to be displayed into two different formats. It is also possible to turn on lines for the rpm at which the torque peaks (the blue line), the rpm at which the power peaks (the green line), and the rpm considered to be the redline of the engine (the red line).

The graph on the right hand side shows the torque available throughout the rpm range of each gear on the y axis, and the wheel speed (in rpm) on the x axis. It is possible to turn on the un-multiplied torque of the engine on this graph, and it will show up as a thicker blue line.
The second two graphs are based on all the acceleration data, and as such are not available if acceleration testing has been disabled.

The left hand graph is a tractive effort plot, and shows up to five forces (with the force on the y axis and time on the x axis):

· The red line is the resistance force

· The dark blue line is the driving force

· The green line is the accelerative force

· The purple line is the combined vertical force on the front tyres (optional)
· The light blue line is the combined vertical force on the rear tyres (optional)
The right hand graph is a simple speed vs. time graph, with time on the x axis and speed on the y axis.
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The last option is to display the acceleration data table, which shows 9 columns of information (not counting time) on the vehicle performing a standing start to terminal velocity.
Tyres Tab
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Here you can alter the tyre pressures of the front and rear tyres and view lots of deformation information. GRC does not currently support asymmetric (left/right) tyre pressure configurations. Use the two sliders to input the tyre pressures. Bear in mind that altering the tyre pressure for the driven wheels will subtly affect your gearing settings.
You can also see how the tyre would deform were the tyres to go flat.

For cars with downforce, the car speed slider is available. Here you can watch the tyre deformation as you alter the speed.
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Using the tyre choice buttons, you can switch between viewing information for the front or rear tyres. The left hand diagram shows the shape of the contact patch of the tyre. This is a very simplified view as in reality the patch has rounded edges, and unless slick tyres are used, the grooves in the thread would not be in contact with the road. The right hand diagram shows the vertical deformation of the tyre, however unless very low pressure are used this is a very small affect, so it’s best to zoom the picture in a bit with the zoom picture slider.
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Also, all the statistics used to draw the diagrams and shown below them. Perhaps most interesting is the Front/Rear contact patch ratio. When this reads 1.0, the contact patches of the front and rear tyres are of equal area. Numbers greater than one indicate that the contact patch is larger at the front, while numbers less than one indicate that the contact patch is larger at the rear. As a rule of thumb, the larger the contact patch, the more longitudinal grip a tyre has. Lateral grip also tends to increase with the area of the contact patch, however low pressures also increase the sideways deformation of the tyre and can upset the handling of the vehicle.
Aerodynamics Tab
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Here you can choose at what speed to view the aerodynamic information. You can either select your own speed (by using the slider), or use the estimated top speed of the vehicle.
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For cars with downforce, you can input the wing angles you are using in your setup.
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There are two sets of aerodynamic information viewable; the first set is available for all cars. On display are the aerodynamic properties of the body of the car, the distribution of these aerodynamic forces and the resistances generated, all at the speed previously selected by the user.
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For cars with downforce, you can also view the separate information for the undertray and wings, again all at the speed previously selected by the user.
Loading/Saving settings

Accessible from the file menu, you can output all your settings (tyre pressures, gear ratios, speeds and the chosen car) to a text file. These files can then be opened later on to save you having to type your settings in again.

If a file is currently open, the path and filename is shown in the title bar.

Options Panel
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Accessible either from the Tools menu or by pressing Ctrl-O, the Options Panel allows you to configure many settings to your personal preference.
The units tab allows you to select the units you want all the information displayed in, to help make the numbers meaningful. All the commonly used units are available, along with some others I threw just for the hell of it.
The graphs tab allows you to alter the axis scales for all the graphs in the gearing tab of GRC, and also enables you to choose addition lines to be drawn.
The miscellaneous tab allows you to change the way in which various parts of GRC work. 
· Top/Reverse Gear Max Revs: while the engine speed to change up at is calculated automatically, for top gear (and reverse), there is no optimum. This lets you switch between the redline of the engine (best for tracks where the car doesn’t reach top speed), or the peak power of the engine (best for tracks where it does, e.g. the oval).
· Rev Limiter: this limits the revs to the redline of the engine.

· Rev Calculation: by default GRC calculates the optimum shift point between gears (i.e. when the red light appears on the dashboard) and uses this point to calculate speeds and torque. If you prefer, you can over-ride this behaviour with your own rpm values (the same for all gears, except top and reverse, which are described above).
· Performance Options: here you can disable the acceleration testing as this is very CPU intensive and can make GRC sluggish to respond. If you are having problems you can disable this and GRC should respond in a timelier manner (at the cost of reduced functionality). Of course you can always turn it on again later.
The current options can be saved by pressing the "Save Options" button, and retrieved again by pressing the "Load Options" button. This is to save you having to configure things the way you want them every time you load the program. Once saved, the options load automatically when the program is started.
Language Selection
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Accessible from the Tools menu, the Language Selection box quite simply allows you to select the language you would like to view GRC in.
If your language is not listed, then you can always make a translation (should you have the time and inclination). Contact me if this is the case.

Custom Presets
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	While GRC contains information about all of the cars in LFS, it is possible to modify the cars with LFS Tweak, so what if you want to setup the gearing for cars you have created yourself?
This is where the custom presets panel comes in (accessible from the Tools menu or by pressing Ctrl-U), here you can enter information about your tweaked vehicle, and then GRC will then be able to accurately calculate gearing for it.

Unfortunately GRC needs a lot of information in order to work with custom cars, hopefully if you’re familiar with LFS Tweak you’ll know how to get this information.

NB: Unsprung Mass, Front Track and Rear Track aren’t currently used by the program; this is why you cannot enter values in these boxes.


To add a custom preset, first fill out all of the fields in the “add a new custom preset” form, then press “Add Car” – the information will then be checked for validity, and if ok, the car will be added to the car list.

You can go back and edit the car’s details if you change your tweak by selecting it from the list of custom cars at the top of the “edit existing custom preset” form. From here you can view all the details of the car with the possibility to change them. Press “Update” to update the car’s details. Cars cannot be removed from the car list, however the list is always empty when the program is first loaded. Up to 10 custom cars can be added at a time.

Custom presets can be saved to a file as well to save you from having to re-enter all the details. Once the preset has been added, simply select it from the edit form list and click the “Save to file” button, name it and press Save.
To open existing custom presets, press the “Load from file” button, select the file and press Open. This should then fill in all the fields in the “add new custom preset form”. Just press “Add Car” and it should be added into the car list.
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	If you are making a real life car in LFS, it is possible that the data you have for the car may be in different units than what LFS requires.

To solve this, I have made a quick unit converter that allows you to enter a value, pick the source units, and it will be converted to SI units (used by both LFS and GRC). 

It also converts metric tyre sizes to the standard UK format.




I hope you find this little utility of some use.
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