Fusion Regatta

Dec. 16th Draft Rules

Eric Finley

These rules are intended for publication as an insert in the 2005 Ten Worlds’ Journal.  Included are subsections on yacht design, race structure, and flying a yacht.

Yacht Design

Race regulations state that all yachts use a fusion torch meeting a very tight set of identical specs.  Torches fitting this spec are built by (insert Olympian company) and (insert Medinan company), and some private teams have been known to build their own and have them tested for conformity by race officials.  The torch masses twenty-five tons, produces no more than 100kN of thrust, and has fuel efficiency equal to a first-generation military fusion torch – equivalent to an ISP of 25.5 ksec.  (Later-generation drives cannot generally be built as small as 25 tons, even by the military.)

Total yacht mass is also fixed by rule, at 50 tons (standard race) or 75 tons (extended race).  Within this, a team needs to squeeze a crew, the crew’s radiation shielding – which must meet a minimum safety spec, but may exceed this if desired – the control systems, maneuvering systems, and propellant.  Unnecessary systems including life support (the races are short enough that space suit air is plenty), hyperdrives, reactors/batteries/radiators, or the like, are invariably left off.  A yacht is basically just a cockpit and a maneuver system, balanced on a fusion tail, and pared down to the absolute essentials.  It’s a tough balancing act, but it reduces to essentially three decisions:

1. How large a crew?

It’s possible to race alone.  This is considered very risky, as one man does not always have enough attention to spare for all the tasks required… but it does cut down on mass costs, not only by removing the mass of a second crewmember and their associated all-around shielding, but also by allowing a ‘reclining’ position with a smaller cross-section from the perspective of the drive, reducing the torch shield mass.  Mass cost is one ton.  The downside, however, is that the pilot suffers the standard risk of order failure as per a severely damaged bridge, per AV:T rules D3.321.  Each time an orders checkbox is revealed, there is a 1-in-10 chance of the pilot being too busy or distracted, and unable to execute that order this segment; presumably he’ll try again next time.

More normal is a crew of two people, pilot and engineer.  This removes the risk of checkbox failure, but does not grant any further flexibility. However, optimal methods to seat a crew of two will necessarily increase the mass of either the drive-shield cross-section, or of the maneuvering system.  Mass cost is two tons.
Some teams will opt to put a third person in the cockpit, usually a dual-trained copilot and engineer’s assistant.  The advantage of this arrangement is that such a crew can always be more on top of the situation, adapting their responses and duties to events as they unfold.  In game terms, a three-man crew gets one flex point.  The disadvantage, of course, is that shielding, emergency systems, and so forth all get more massive as well.  Mass cost is three tons.
2. How will you maneuver?

Note that in AV:T terms, all yachts have pivot code A.  If they check “Begin Pivot,” their Nose icon will point to the AVID window of their choice at the end of that segment, regardless of how far they’re pivoting.  However, the differences in maneuverability between excellent and superlative are still relevant, covered in the Regatta by a maneuver class, which is typically between 5 and 15.

The most common, and simplest, maneuvering system is an attitude jet on a slender arm.  Some models put the arm directly forward, like a needle; some put it out to one or both sides, like outriggers or wings.  In game terms, all are basically equivalent.  The yacht’s maneuver class is always equal to its current max thrust, which is based on its mass.  Mass cost of this system is one ton.
Some yachts put a premium on maneuverability, able to change facing on a dime.  The best way to accomplish this uses a centrally-located gyroscopic flywheel, made of high-density material spun at tens of thousands of RPM.  The flywheel itself never alters its axis, while the ship pivots around it using high-torque gyro spindles.  The crew compartment is generally mounted directly forward from the gyro housing.  The yacht’s maneuver class is always equal to his current max thrust plus three.  However, the price is paid in mass of the flywheel.  Mass cost of this system is four tons.
A recent design, not yet common, uses a different approach.  Rather than being rigid to the mast, the fusion torch is mounted on a gimbal which allows it to make small-angle tilts in any direction.  Maneuvering is accomplished by tilting the torch while thrusting.  The main downside is that this system gives good maneuverability only when the torch is at full strength, and decreases when less thrust is being applied.  This makes it the kind of tool which requires more skill and limits your options.  The maneuver class of these yachts is equal to current thrust plus two.  Mass cost of this system is two tons.
3.  How much radiation shielding?

All fusion torches put out a storm of deadly neutrons, and the envelope between too little shielding and just enough can sometimes be small.  Radiation level detectors, and backups for same, are standard equipment.  When yachts are jockeying for position, however, the ability to come closer to the other ship than he can get to you can become a critical edge.

At one extreme, pilots may choose to mount only racing-federation minimum shielding.  This is, essentially, the crazy man’s game.  Run ten or fifty tight races with only this level of shielding, and your hair starts to fall out and skin lesions appear.  However, it remains popular with a certain segment of the youthful rich.  Mass cost is nothing.
Other thicknesses of shielding are rated in levels.  Each level of shielding does two things; first, it grants a bonus when jockeying against ships with less shielding, and second, it protects you from some of the harm done on those rare occasions when ships enter each others’ radiation envelopes too far, violating race rules and causing serious harm to all involved.

Level one shielding costs one ton regardless of crew size.

Level two shielding costs one ton for a crew of one, two tons for a crew of two or three.

Level three shielding costs two tons for a crew of one, three tons for a crew of two, or four tons for a crew of three.
The yacht record card (see enclosed file) has space at the top to record the yacht design parameters.  Beside the crew size, enter “Order fail 10%” or “Flex Point” as appropriate.  Beside the maneuvering system, enter the maneuver class, as “Max Thrust” for attitude jet systems, “Max Thrust +3” for gyros, and “Current Thrust +2” for gimbaled torches.  The torch mass of 25T, plus the list of options, gives the yacht’s dry mass.  In the fuel tracking area, cross off all sets of circles which are labeled with a number equal to or less than the dry mass; mass up to this point isn’t propellant, it’s ship.  Everything beyond this point is propellant, given in the form of standard fuel dots.  For a 50-ton event, cross off the diamonds as well.  The yacht is now ready to race.

For reference, the lightest possible yacht is 27 tons (one man, attitude jets, “crazy man” shielding).  The heaviest possible yacht is 36 tons (three men, gyros, level-three shielding).  In a fifty-ton race, the lightest yacht would have 124 fuel dots, the heaviest yacht would have only 66 dots to play with.  In a seventy-five ton race, the lightest yacht would have 204 fuel dots, and the heaviest one 146.  Most designs will fall somewhere in the middle of these ranges.

Race Structure

Yacht regattas in the Ten Worlds are conducted through a series of gates.  Each gate is marked with four buoys, arranged into a diamond shape which is 60-70km on a side.  The buoys themselves are effectively invisible, being cool black bodies less than a meter in diameter, 60km apart.  When “lit,” however, the four buoys which describe a gate light up with a bright, omnidirectional light of the gate’s colour.  (Some races in unusual environments use simple computer coordinates for the buoys, but the actual physical buoys are very popular with the spectators, which is big money.)

At the beginning of the race, the yachts line up with their engines off.  All gates are dark.  A three-second countdown signals the beginning of the race; on ‘two’ the first gate is lit, on ‘one’ the second gate is lit, and on ‘zero!’ the yachts fire their torches in unison and they’re off.  As soon as any ship reaches gate number one, gate number three is lit.  As soon as any ship reaches number two, number four is lit, and so forth.  A standard (fifty-ton) race is played to the tenth gate, which acts as the finish line.  An extended (seventy-five ton) race is usually played to the twenty-fifth gate, but local variations are common.

In game terms, all ships start in the same hex, same altitude, same facing.  The first gate is placed either by consensus or by high die roll, somewhere at least ten and not more than twenty hexes away from the starting line, along a bearing of not more than two AVID windows from the ships’ initial facing, with any gate orientation.  The second gate is placed again by consensus or by next-highest die roll, again 10-20 hexes away from gate one, again in any orientation; the bearing from gate one to gate two must be within two AVID windows of the bearing from the starting hex to gate one.  Then the race begins.

As soon as each gate is first reached, the next unlit gate is placed.  (For instance, as soon as someone reaches gate one, gate three is placed.)  Placement is done by the player whose ship is currently last in the race – note that in theory this is the placement chosen by race officials ahead of time, this is an “out of character” act.  Placement must be to a hex which is 10-20 hexes range from the last gate, and the bearing to the new gate from the last one must be within two AVID windows of the bearing from the second-last gate – which was just reached – to the last gate.  (For instance, if a bearing taken from gate #3 to gate #4 is in A on the yellow ring, then the bearing from gate #4 to the newly placed gate #5 could be anywhere from F, to B, to A++, to A--.)  Orientation is up to the placing player.  If this player takes more than thirty seconds to make a legal placement, then he loses the chance to the player on his left.

All placement rules and bearings refer to the center hex of the gates, shown by a coloured X.  Two forms of gate are provided, vertical gates (intended to be folded and stood up) and horizontal gates.  Vertical gates include the center hex and the hexes two above and two below it, the hexes beside that and the hexes above and below them, and the hexes beyond those; it forms a 1-3-5-3-1 hex diamond.  The fold-up gate included is intended to sit on a stack of altitude blocks which show the altitude of the lowest buoy; the center of the gate is at altitude +2 above this.  The arrow on the base must clearly face either a hex side or hex spine.  Horizontal gates form a diamond shape three hexes on a side, intended to be lain flat.  It is recommended that all four corners be supported by stacks of altitude blocks showing the altitude of the gate.  Slanted gate cutouts and their hex patterns will be made available via the website.

(Insert hex patterns here.)

Ships which deviate from the rules incur penalties, which hurt their overall time on the racecourse; write penalties and cards inflicted on the back of the yacht sheet.  Players whose ships have any penalties are ineligible to place revealed gates (even if they’re last), unless everyone has penalties.  For skipping a gate, there is a four-segment penalty (referred to in-character as a one-minute penalty).  You can skip as many gates as you like, incurring the penalty each time.  For “pushing”, as assessed by the officials (see jockeying), the first penalty is a yellow card, and a warning.  Second offense is a red card, which carries an automatic “one-minute” (four segment) penalty.  Third offense is a black-bordered red card, with an automatic “two-minute” (one turn) penalty.  Fourth offense is immediate disqualification from the race; the torch is shut off by remote, and the ship is out of the race.  In addition, shoving hard enough to impart radiation damage to another crew, no matter who initiated the jockeying roll and no matter what the target’s level of radiation shielding actually is, brings immediate disqualification.

Rules of Play

Each yacht is represented with a yacht card (see enclosed page), rather than a normal AV:T ship control card.  The maximum thrust a yacht may sustain corresponds to the ‘Thrust’ entry for the lowest row (highest mass bracket, poorest max thrust) on his chart which still has any fuel dots left.  Fuel is removed from the lowest row first.  Once all the dots in a row have been eliminated, the yacht’s maximuim thrust increases automatically.  All yachts maneuver at pivot code ‘A’ – that is, all caterpillar charts show “+0” in the center dot.  The only attitude marker of interest is the Nose triangle, rolls are irrelevant (and way, way above code ‘A’ anyway).  The Recover Power step of the SOP is ignored.

During Reveal Long Orders, a ship with a superior maneuver class may respond to the revealed orders of a less maneuverable ship by revising his pivot (if any).  He may shift the end window of his pivot by one window per point of maneuver advantage.  Gimbaled thrusters calculate this based on their revealed thrust for this segment, but must have their thrusters on (gaining at least one accel dot) during any pivot.

Technically, movement to future position markers is conducted in order of highest thrust to lowest thrust.  This mostly just affects a photo finish at the last gate, since typically who is first to reach any other gate is irrelevant, but it can also break ties in terms of who is coming in last in the race.  “Last” is defined by distance to the next gate, among those furthest back in number of gates, with the lower thrust considered slightly further back.  (Absolute ties are broken by random die roll.)

Players have only two Fire Phase actions available.  Check Launch Ballistics to jettison one or more fuel dots; simply cross off as many as you like, and carry on.  The cloud of fuel is too diffuse, and distances too large, for it to affect other yachts, but it could make the difference in a sprint.  Check Fire Beams to engage in jockeying: flying closer to another ship than is safe, in an effort to block them, redirect them, or cut them off.

Jockeying may only occur if your target’s furture position marker is in exactly the same place (hex and altitude) as your own.  This will lead to an opposed roll.  You may only target one ship per segment.  If two ships target each other, then the opposed roll is unchanged.  If a more complicated target/source tangle occurs, then resolve each distinct pairing one pair at a time in random order.

A jockeying roll is a roll of 1d10 by each player, with a bonus for any of the following advantages wherever they occur.  Whether you checked Fire Beams or were merely targeted, from this point in the process there’s no distinction.

· If you’re running the higher thrust, add +1 for each point higher.

· If you have a better maneuver class, add +1 for each point better.

· Add your level of radiation shielding.

· Add up to +3 if you choose to push the limits of race rules.  This has consequences as described below.  Both players secretly choose the amount of ‘pushing’ they will do, before the roll.

If you win or tie this roll, you get to pick one AVID window on your target, and X it off.  During this segment, the target may not burn in that direction – not unless he’s indulging a deathwish.  Specifically, if he ends the segment facing this window, or with it as a bias direction (if applicable), and picked up one or more accel dots… he dies a horrible death.  Alternately you may cut him off, such that he must aquire one or more accel dots, his choice of direction, or die in agony.  The target may immediately begin/change a pivot by one window, turn his thruster off, or turn it on at max, if his current orders would be fatal (this costs no flex points and need not roll for order failure).  At the end of the segment, the X mark is removed.

After the jockeying roll, each ship rolls 1d10 for every +1 he gained by pushing the rules.  If any of the dice show a one or a two, the race officials will card him.  (If two 1’s/2’s are showing, they’ll skip one card and give the next up; if three are showing, they’ll skip two.)  In addition, if between both players involved there are two or more 1’s showing on these rolls, then the ships have come close enough to inflict a deadly dose of radiation.  This leads to disqualification from the race for both ships.  (For role-playing purposes, the number of ones showing, minus your rad shielding, will give the dose received; one is seriously harmful, two is long-term fatal, three is immediately debilitating and near-term fatal, and four is instant death.)

When each ship crosses the finish line, record the time (the turn and segment on which he entered the hex of the last gate), and his current thrust.  If he has any penalties, add those to the time recorded.  Lowest time wins, ties broken by highest thrust at the time.  Absolute ties mean you share the cup, although out-of-character we recommend the magic word… rematch!







































