How drivable vehicles work in Promised Land.

This document does NOT include rules/methods/structure of robot building, nor for gun/armor/weapon/other item building, except where common parts/tools/npc crafters/skills may be involved.

A vehicle in Promised Land is defined as a vehicle; its main purpose is to transport one or more players to various locations.  Also, a vehicle is always piloted by a player.  Some robots may resemble cars, and are defined as being robots in that they don’t need a player in them to operate.  In Promised Land, there are ground vehicles which range from small dirt-bike motorcycles, speed-bikes and the like, through sedan cars which seat 5 (6, if someone stands through a sunroof), pickup trucks, and SUVs, and even larger transport vehicles and almost tank-like APCs.  Also, there are boats, but they’re mostly a special case.  Air vehicles are all manned by NPCs, so they don’t qualify as vehicles.  Servo assisted exo-skeleton type things which may make you run faster/jump higher, etc, are classified as armor.  Hovering vehicles, generally of Avian design, classify as vehicles.  The devices that make them hover are attached equivalently to wheels (And if a human can find some for his human made car… well… ;] )
The number of vehicles per player is a tough question.  At least 1 per character should be allowed.  Probably not more than 2 per character.  Maybe something between the two would work.  Like 1.5*(num of characters per account).  So if an account allowed 8 characters, you could have 12 vehicles.  One character could own all 12 if they wanted.  All these numbers are basically just placeholders and are up for tweaking.

· A vehicle is composed of its parts.  See car_parts.fla.

· The main part of a vehicle, the part that defines it as a vehicle, is its frame or chassis.  The frame is the base piece that ALL other parts are attached to.  It may be important to note that if you have a key to the car, you have a key to the frame.
· Certain frames can only hold engines of a certain size.  
· Also, the frame determines whether the car is front or rear wheel drive, or 4WD.  
· A frame has a maximum weight capacity, which includes the total weight of all other parts but the frame, AND all the players in it AND their equipment, AND whatever is in the trunk.

· The frame has built in seating positions.  These are the places a seat can be attached.  All seats but the drivers are optional (you can’t use the vehicle without a drivers seat!).
· The sunroof on a car often counts as another seat, and whether or not a car has a sunroof is defined by the frame (and not by the ceiling panel).  Some small cars with a sunroof won’t allow a person to cram themselves in it.

· The frame also constrains what types of suspension are available.

· The frame has certain ‘hard points’ to which weapons and other things can be attached.  The hard points themselves have properties that determine what can be attached there.  Things that can be attached to hard points include extra fuel tanks, mounted player-crafted turrets, radar equipment, in-dash accessories (gps navigation systems), cameras, etc.
· The standard 1 fuel tank is NOT part of the frame automatically. (It’s part of the engine, because they both need to be modified if the fuel type changes)
· Stats for a frame

· Value (in standard value, pre economy adjustment)

· Car name (Corolla, Camri, Prius, Van, etc.)

· Max engine volume (in cc)

· Weight (in g)

· Volume (in ml, cc)

· Max weight capacity (in g)

· Seating positions ((x,y,z) offset from the frames center, in cm)

· Hardpoints ((x,y,z) offset from the frames center, in cm)

· Hardpoints themselves have properties, like the max volume/weight of an object that can be attached there, number (in response to the ‘use hardpoint #’ key input.  Can be arbitrarily assigned by the player.  Unusable hardpoints are all always 0), whether or not a player can stand there if it’s empty, whether or not there can be power supplied to it, etc.

· Positions of every armor plate.  ((x,y,z) offset from the frames center, in cm)

· Has ‘stampable’ property

· Windows ((x,y,z) offset from the frames center, in cm)

· Bumpers  ((x,y,z) offset from the frames center, in cm)

· Max width property

· Wheels  ((x,y,z) offset from the frames center, in cm)

· Max radius property

· engine ((x,y,z) offset from the frames center, in cm)

· Max volume property

· Drive (Front, rear, middle, all, etc)

· Sunroof (Contains lots of information, like if the roof has one, size, location, etc)

· Suspension

· There are 28 places a car can be shot at, at most, as on an SUV (#28 is the undercarriage)
· A smaller 4 door car is missing panels 16 and 17, for example (see car_parts.fla)

· The most important is the engine.  The engine obviously makes the car run.  
· If the engine runs out of HP, it blows up.  
· A bigger engine can produce more torque, and can therefore move a heavier car faster.  Pretty simple.  

· Gas tanks come with the engine.
· Transmission is always a part of the engine, and not a separate feature.  All cars have 6 gears (1-5 + reverse) and also neutral.  All cars are manual transmission.

· No clutch.  Cars CAN stall though.  Stalling while in danger is bad news.

· Stats for an engine:

· Value (in standard value, pre economy adjustment)

· Mass (in g)
· Volume (in cc)
· Output (in watts.  1 horsepower = 745.699872 watts)
· Fuel rate (in grams/s)

· Hp (in hp)

· Info about gear ratios.  I need to learn more about cars/gears before I can elaborate.

· Dead (yes, no)

· Fuel type (Internal combustion, electric, hybrid, alien fuel, etc)

· Fuel Capacity (in g)

· There are basic armorable panels, which protect other parts of the car from damage.  All of these panels can be upgraded with better material, and replaced if entirely broken.  See section on replacing broken car parts below.  Armor protection will also be explained below, although the damage model hasn’t formed entirely at the time of this writing.
· Armor panel stats:

· Value (in standard value, pre economy adjustment)

· Repair cost (in standard value.  This number is multiplied by the proportion of a panel missing and used when getting a car repaired)

· Weight (in g)

· Volume (in cc)

· Material (from some big material index)

· Hp (in hp)

· All sorts of other information involving reducing damage to other things it shields.  I’ll fill this in when I’ve worked out the armor system.

· Color (Colors.)

· Dead (Yes or no)

· There are windows, which shatter.  Some roll up or down.  (Windshields, for example, will not roll up or down)  They also can be replaced with better materials like bullet proof glass, or even sheets of opaque metal if more defense is desired.  
· Window stats:

· Value (in standard value, pre economy adjustment)

· Repair cost (in standard value.  This number is multiplied by the proportion of a window missing and used when getting a car repaired)

· Weight (in g)

· Volume (in cc)

· Material (from some big material index)

· Hp (in hp)

· All sorts of other information involving reducing damage to other things it shields.  I’ll fill this in when I’ve worked out the armor system.

· Tint (In percentage of solid tint.  0% is totally clear)

· Retractable (Yes or no)

· Dead (Yes or no)

· There are bumpers.  Bumpers are attached to the front and back of a car (obviously).  

· Bumpers safely absorb a minimum threshold of damage to themselves.  If the damage is below the threshold of the bumper (and this depends on the bumper) then the bumper absorbs it all and takes no damage itself.  This is true of any damage, even bullets, although they are not likely to strike the car directly in the bumper.  

· If a car without a bumper hits a wall, it does not take damage if the speed is low.  A car with a bumper can hit the wall much faster and still take no damage.  

· Also, if the driver of a vehicle  strikes a player or character whom it is illegal to kill (that is to say, who the driver would become a criminal for killing) with the car, then the player who was bumped takes no damage if the damage they would have taken is under the threshold of the bumper.  The player is merely pushed safely.\

· The same is true for ramming other cars owned by a player who it is illegal to kill.
· Ramming a monster or legally killable character with a bumper does not reduce the damage (that is to say, there is no penalty for using a bumper).

· Weapons such as spikes can be attached to a bumper.

· Some tricky situations arise from this, as bumpers can be simultaneously offensive and defensive.  Here are some examples.

· Players A and B are both non-criminal humans.  They would both become criminals if they killed each other.  Player A is driving a car, Player B is a pedestrian.

· Example 1: Player A has no bumper.  He can hit Player B and do no damage if he is driving very slowly.

· Example 2: Player A has a bumper, with no weapons attached to it.  He can hit player B at a significantly higher speed without damaging him.

· Example 3: Player A has a bumper with weapons attached to it.  He can still ram player B at the same speed as in example 2 without doing any damage to him, but if he hits Player B at a speed over which the bumper can protect, he does much more damage to player B.

· Again, see car_parts.fla for a chart.
· Bumpers do not break and cease to function like other car parts.

· Bumpers do not clip with bullets or terrain.  Only with characters.

· Bumper stats

· Value (in standard value, pre economy adjustment)

· Mass (in g)

· Volume (in cc)

· Player damage protection threshold (in hp)

· Car damage protection threshold (in hp.  Holds for the car the bumper is equipped on and other cars it hits)

· All sorts of weapon stats, which I’ll fill in when I’ve worked out a better weapon system.

· Tires.  Tires roll around with the car on ‘em.  
· Different tires provide better traction, others are better for speed.  Some are cheap, some expensive.  
· Tires can be broken, but perhaps a spare in the trunk can continually replace any broken tires.  (If you’re in a car chase, you have to actually stop to fix a tire that got shot out, and it’s no fun to drive miles back to the nearest repair shop on a flat).  
· Even the solid rubber tires on military vehicles will be available (although expensive and heavy and rare).
· Stats for a tire

· Value (in standard value, pre economy adjustment)
· Repair cost (in standard value.  This number is multiplied by the proportion of a panel missing and used when getting a car repaired)

· Mass (in grams)

· Radius (in cm)

· Volume (in cc)
· Material (From a big material index somewhere)

· Dead (Yes or no.  Means ‘deflated’)

· Grip (force of friction, unitless)

· This value is modified by materal on different surfaces. (So some cars handle better on grass and worse on road, for example)

· Hp (in hp.  Damage calculations to find final loss of hp are dependant on the material)

· Suspension.  A car’s suspension changes a lot of the physics.  The suspension on a car can probably be tweaked without replacing all of it, at least on some models of suspension.  Good shocks make shooting from a moving car easier.
· Suspension also acts as a bumper in some ways, when the undercarriage or wheels take impact damage from the road.

· Suspension stats

· Value (in standard value, pre economy adjustment)

· Spring constant k (in force per unit length)

· Dampening constant (in g/(cm*s), I think)

· Length (in cm.  I’m pretty sure you need this for physics spring calculations)

· A ‘Seat’ comes equipped with a seatbelt.  That is, racing bucket seats do not come separately from 5-point harness restraints (and etc.).  The moonroof seat can’t have a seatbelt, the truckbed sitting position can’t either, etc.  Seatbelts can be taken on and off.  They reduce damage taken from impacts while in the car, but make evacuation slower.

· Seat stats

· Value (in standard value, pre economy adjustment)

· Weight (in g)

· Volume (in cc)

· Seatbelt presence (Yes or no)

· Seatbelt effectiveness (Unitless number.  Impact damage is multiplied by this)

· Seatbelt speed (How long it takes to put on/take off a seatbelt)

· Getting a car:

· To get a car, find a frame.  The frame is the car.

· To find a frame, go out in the woods or wherever and wander around until you find a defunct frame.

· The frame may have more or less parts attached to it.

· If the car cannot be driven (That is, if it is missing necessary parts), and if you are allowed to own a car (Like if you don’t own your limit already) you should call the towing hotline.  

· Once on the phone with the towing hotline, select the car.  Doing so will flag the car as ‘reserved’.  Each player may have ONLY ONE car reserved at a time.

· When a car is flagged as ‘reserved’ it disappears.

· After a period of time, depending on the nearest towing destination (Like an autobody shop or junkyard) the car will teleport there.  While on the phone with the tow company, you can specify which city you want the car to be towed to.  The car will be held there free of charge for 6 real hours.  You will be charged by the distance your car traveled, and extra for time over 6 hours.

· Travel to your car (The location of the towing destination will be on your map.)  If you don’t make it to your car by the time you paid for (6 hours, at least), then the car is returned to where it was picked up from.  You can purchase more time by phone or in person at the shop at any time before your car is returned.  You can cancel the hold on the car at any time, for free.
· The car can be worked on by you or anyone you give permission to.  Most shops will have on hand cheap crappy parts just to get your car on its wheels.

· The required parts for a car are (besides the frame, of course)

· An engine.

· Any amount of fuel.  All cars start totally empty.  (bold explorers who find an alien car will have little to no use for it, unless they have some alien fuel.  Finding alien fuel is far less of a chance matter than finding a car laying around)

· The drivers seat.

· All the wheels.

· Suspension.  Cars will tend to have suspension on them from the get go (‘cause it’s just weird otherwise).

· Once you show up in person at the auto body shop, or wherever, an NPC on hand gives you they key to the ignition.  The car won’t start until you have all the required parts, though.

· Once you have your key and the parts are on, you can drive your new vehicle away.
· Operating a car

· The keys related to car driving are

· Drive forward

· Brake pedal (Does not reverse) (Rear brake on a motorcycle)

· Hand brake (also does not reverse) (Front brake on a motorcycle.  Stoppies anyone?)

· Turn left

· Turn right

· Headlights on/off.  Some items are classified as headlights, can only be attached at hardpoints with electricity supply, and respond to this special ‘use’.

· Use hardpoint # (range.  Probably the f keys)
· Shift up

· Shift down

· Hold on toggle (‘holding on’ means that you are holding the steering wheel if you’re the driver, or the oh-shit handles if you’re a passenger.  Holding on means your weapons are lowered and you take less impact damage.  Letting go raises your weapons.)

· Open/close window toggle.  If your seat is associated with a window, you’ll open/close it.

· Mouselook looks around.  There are no alternate camera angles.

· Seatbelt toggle.  Duh.

· Use.  Use the ignition to start the car.  Use your seatbelt to buckle/unbuckle it.  Use the locks to lock your door.  Use the lock all button if you’re the driver to lock all doors.

· Switch seats.  Like the numpad, or something.  The drivers seat is seat 0.  So 10 seats max in a vehicle.  Takes time, and you’re twice (or whatever) as vulnerable to collision damage while in this position.  All seats and occupiable hardpoints without seats are available.
· To get in a car, use the door.  This makes you open the door, and sit down.  Putting on a seatbelt is not automatic.  Getting in the car takes time.  If the car moves too fast you will fail to get in.
· Even if a car is unlocked, the ignition will not start no matter what unless you’re the rightful owner of the car.  You can sit in his seat if you want though.  If the owner of a car attempts to get in the drivers seat of their car, and it is occupied, then he can kill whoever is sitting there and not become a criminal no matter what.  He may not kill them if they get out.
· You can jump in the seat of anyone’s car, as long as it is unlocked.  The driver gets no financial penalty for damaging anyone in his car, but becomes a criminal if he actually kills them (Assuming he would have if they weren’t in his car.)

· The driver doesn’t become a criminal for driving everyone off a cliff and jumping out, even if he survives. (Danger!)

· Sneaking up on someone, jumping in their car and murdering them from the backseat will be funny.

· Many hardpoints are associated with a seat point.  People in that seat only can use whatever is in that hardpoint.  For example, a monitor screen in the backseat can’t be viewed by someone in the front.

· As for ‘holding on’, all seatpoints have a place to hold on.  The steering wheel counts.  No hardpoints that can be occupied by a person have a place to hold on or a seatbelt.  You’d better watch out for rough terrain while riding in the back of a truck.  This is different from hardpoints you can put a seat in.   A seatbelt and place to hold on comes with the seat.  An example of a hardpoint with a seat put on it would be the back 3 seats of the van.  Seatbelts + oh-shit handles.

· Storing a car:

· Cars can be left anywhere.  They are never deleted like other items.

· Vandals can, however, come trash your ride if you leave it exposed.

· Secure parking spaces may either come with a dwelling or be rented/bought separately.

· Some spaces, like parking garages, may be posted with guards who will apprehend/kill anyone who messes with any of the cars in the lot.

· Others are simply closed off and are totally secure.

· (Note: Consider pickable locks.  Some house locks are breakable, like those to the garage.  Would allow for some vandalous fun.  Also would be great for quests and add a new skill: Lockpick)

· Building a car

· If you get the materials, you simply apply them to the car.

· This takes a trade skill, or combination of trade skills.  Mechanics is the art of car smithing, and is obviously the main skill used.  Lots of physics chemistry and electronics are involved in different aspects of this though.

· Some parts, like the engine, perhaps, can’t be added at all unless you have a high enough Mechanic skill.  Others, like the metal paneling, might have a chance of success which might destroy the panel (but never the car) if you fail too badly.

· You can always have a friend/other character put together a car for you too, if your skill isn’t too hot.

· Equipping tools or a toolkit (or putting tools in a tool kit then equipping it) will boost your skill.  Like a job-specific focusing stone.

· You cannot attempt to add more weight to a car than the frame will allow, but you can add more weight than the engine can pull.

· You can remove anything from the car, but it takes a skill check also.  Success means you get the car and the undamaged part in your inventory, while failure may mean that you damage/destroy the part when you remove it.  Also, you man simply not remove the part if you fail, and have to try again. (Pry, pry, pry, *snap* Damnit!)

· Maintaining the car

· Parts of the car take damage from physics impacts and weapon damage.

· None of the parts of a car are ever permanently destroyed from this.  They become ‘dead’ and cease to function, but are still attached to the car.

· You can take your car to a repair shop and get some or all of the parts repaired.  The cost of repair is proportional to the amount of damage a part has taken.

· So, it’d be the parts value, modified by the local economy, and multiplied by the % of damage received.

· The repair cost is generally a lot cheaper than getting a new part, and easier too.

· Tires have a special tool.  You can get a spare tire of the type your car uses and store it in the car.  

· The spare tire is an item like any other.

· If ‘used’ while in the trunk of a car, any dead tires on that car will be replaced.  

· This takes some time, probably depending on the weight of the tire.  The spare tire can repair an unlimited number of tires.

· Also, there is a Jack.  The jack will flip your car over.  Handy if you drive down a hill all wrong.

· The jack is equipped like a weapon.  When you stand next to the car and use, the car lifts away from you. (So you can select which way to tip the car)

· If your car simply gets stuck and you can’t do anything, you can call the tow company again.  They’ll pick up your car, and either bring it back to town or move it to your location for free (Probably won’t be abused…?)

· Trading cars

· If you give your key to someone, the vehicle becomes theirs.

· If you put your key in storage, no one else with access to storage except other characters on your account can take it.  You can’t pick up or be given a key if you can’t own (another) vehicle.

· Damaging someone’s car puts you in debt to them by the amount to get the damage done repaired, if you’re the same species.  A player takes no penalty for damaging an alien car.

· Hunting with cars

· Killing something while in a vehicle causes a penalty to the xp earned from the kill.  

· Killing something WITH the vehicle causes an even bigger penalty.  And probably damages your car.

· Killing something in a vehicle causes a bonus to the xp earned.

· Therefore, shooting a passenger in a vehicle from a vehicle earns you the standard amount of xp.  Killing the passengers in another vehicle by ramming their vehicle with yours results in a small penalty to xp (Probably equivalent to the first and smaller penalty above)

· Hopefully, it’ll be possible to attribute the kills to a car full of people who knock another car off a cliff, or something.

· If a passenger in a vehicle gets xp from a kill, it is shared 50-50 with the driver if they are not in a fellowship.  
· If the driver gets a kill, the xp he gets is shared equally among all passengers, if they are not in a fellow.

· If all passengers including the driver are fellowed, then they share xp like they would if they weren’t in the car (although the other penalties above still apply)

· If some of the passengers including the driver are fellowed, then xp does not share across the fellowship boundry.  People in the fellow do not share xp with people out of the fellow.

