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The Star Frontiers role-playing game was originally published in 1982 by TSR Hobbies, Inc. of Lake Geneva, WI. The game was written by the TSR Staff and edited by Steve Winter with cover art by Larry Elmore. It was distributed with a basic game and an expanded RPG game called Alpha Dawn.

Designed by Douglas Niles and published in 1983 by TSR, Knight Hawks was a supplement to the Star Frontiers game. It provided a board game to conduct starship combat as well as supplemental role-playing rules.
Zebulon’s Guide to Frontier Space, Vol. 1 was first published in March 1986 by TSR, Inc. and was edited by Kim Eastland. This was meant to be the first of several books to update the Star Frontiers game, but ended up being the last officially published supplement.
STAR FRONTIERS, WIZARDS OF THE COAST, and the WIZARDS OF THE COAST logo are trademarks belonging to Wizards of the Coast, Inc., a subsidiary of Hasbro, Inc., and are used here without permission. © 2001 Wizards of the Coast. All Rights Reserved. The free distribution of this fan-based document the out-of-print game system is not intended to infringe upon the trademarks or copyrights of the Wizards of the Coast.

Star Frontiers 2000: Is a Star Frontiers Community Project developed by Andy Campbell, Craig Cavalieri, Roy Crisman, Tim Carrier, Albin Johnson, Brad McMillan, Timothy Norris, Layne Saltern, Troy Terrell, Clark Valentine, Vandi Williams and others that was released January 10, 2001. It is a fan-created effort to convert the Zebulon rules to more of an Alpha Dawn hybrid system.
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Introduction
This booklet is intended to update the Star Frontiers 2000 project by providing the Alpha Dawn combat rules along with a comprehensive inclusion of various optional rules for ranged weapon, melee and vehicle combat that were published in the Dragon, Ares, Polyhedron, Star Frontiersman and Frontier Explorer magazines. It also attempts to translate some of the rules of Zebulon’s Guide, such as those for Area Effect Weapons, into the Alpha Dawn system.
Any sections that expand upon the Alpha Dawn combat system will be listed as optional.

Joseph Paul Cabadas

March __ , 2017
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Section I. General Combat Rules
[image: image2]In a perfect world, nobody would fight. 
People wouldn’t die of blaster wounds, creatures wouldn’t attack even if provoked accidentally, and robots would never be programmed with the ability to seek out intruders and shoot to kill. Fortunately for the fun of the players, STAR FRONTIERS isn’t such a perfect world.
These combat rules are based on the system presented in the original Alpha Dawn game. They have been supplemented with information with information from Zebulon’s Guide to the Frontier and other TSR magazine and fan-created articles.

This booklet is separated into twelve sections including:

· General Combat Rules 
· Ranged Combat

· Grenades and Thrown Weapons 
· Melee Weapons
· Combat with Animals, Robots and Remote Weapons

· Defenses

· Character Damage and Healing

· Vehicles and Vehicle Combat

· Flying Movement and Combat

· Tanks a Lot: Expanded Vehicle Combat

· Area Effect Weapons

· Critical Rolls: Optional Ablative Damage Rules 
Some weapons, such as a knife, could be both a melee weapon and a thrown weapon. The Weapons Charts are an essential tool for conducting combat. 
The Combat Turn

When the players find themselves in a combat situation, the referee starts keeping track of time in combat rounds, or turns. Each turn is approximately six seconds long, thus there are ten such turns in a minute.

During his turn, a player’s character can try to do anything that could normally be accomplished within six seconds of heart-racing adrenalin-pumping time.

Examples include running, firing at an opponent, reloading a weapon, take careful aim to improve your chances of success, dive for cover, or even multiple actions like dodging and attacking or attacking with multiple weapons.

Don’t forget, just because your referee is incrementing time in the form of six-second combat turns, that doesn’t mean you can’t attempt non-combative actions, such as swinging on a rope or leaping a pit, or even working on hacking a security system while your teammates keep the security bots busy.
How Many Actions Per Turn

Some equipment in Star Frontiers can be easily activated by a character within seconds, such as jaw-tension mechanisms. But this may give a character an unreasonable number of actions in a turn.
Referees should keep several factors in mind when dealing with these items.

Since a turn is only six seconds long, if a character tries to move, fire a weapon, activate a helmet weapon, and survey all the action around him, something is going to suffer. 
Remind players that combat, surprise, fear, and so forth confuses players. It is not a simple case of listing all you want to do in six seconds. 
Use your best judgment in these cases while remembering that a half dozen action per turn is just too much for anybody. 
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Combat Sequence

The sequence of events in combat is outlined in the Combat Sequence Table.

This is the basic form of combat, and situations may arise which violate the normal flow, depending on referee fiat. 
However, in fairness to the players, referees should only deviate from this sequence when vital to the story or when situations demand a change.
Surprise
If there is a chance characters will be surprised by an attack, the referee should let characters make Intuition checks. 
The referee must decide which characters get to make checks. For example, only the last character in a marching line has a chance to notice a sneak attack from behind.

If a character fails the check, he does not suspect anything and will be surprised. 
When a character or group is surprised, it automatically loses initiative for the first turn of combat and can do nothing that turn except move and take cover.

If a character passes the check, he notices something unusual: footsteps behind him, a gun barrel poking around a corner, or anything else appropriate to the situation. The player must decide how to react to this information. If he makes a bad choice, he may still be surprised. 
For example, a group of adventurers is driving down a dirt road with tall grass on both sides. Suddenly, a flock of flying lizards takes off ahead of the vehicle and flies away.

The characters decide the animals were frightened by their Explorer and continue driving. Within moments, a group of rebels hidden in the fields opens fire on the ATV.
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Illustration from Dragon Magazine, issue 99. 

Spotting Distance/Visibility 
When characters have an encounter, one factor that will affect whether they can be surprised is how far they can see. A character standing on flat, level ground can see a man-sized object up to 1 kilometer away, but cannot see any details about the object. 
A character can see details at a distance of about 0.5 km. Binoculars, magnigoggles and telescopic sights will multiply these distances by three. Weather conditions such as fog, rain, blowing dust or heat shimmers can reduce these distances to half or less. 
A character can see farther if he climbs to a higher elevation, but the distance at which he can see detail does not change with elevation.
For example, on Earth the surface curves out of sight at about a distance of 5 kilometers (3.1 miles) but the Human eye can discern objects much farther away.
At night, if a character is standing on a mountain, an observation tower or flying in an aircraft, he can see bright lights hundreds of kilometers away. A character with perfect vision can even see a candle flame flickering up to 48 kilometers in the distance.

A character can see tall buildings, mountains and flying aircraft much farther away than low lying hills or flat islands. On planets with terrestrial atmospheres, refraction also comes into play where an object further away from the horizon can be visible. 

The effects of refraction vary considerably due to a number of factors including temperature and weather effects. Conditions can change considerably when traveling over water: because of the high heat capacity of water. This means that on two different days with the same temperatures at the eye and the water surface (and, consequently, the same dip), the distance to the horizon can be very different.

Planetary conditions such as forests, tall grasses, intervening hills and valleys and such will also impact how far a character will be able to spot an object. The referee will need to keep this in mind. Dust storms, rain, snow, heat shimmers, smoke, haze and other atmospheric conditions will also play a role.

[image: image6.emf]

Initiative
One player on each side rolls 1d10 and adds the highest Initiative modifier on his side to the result.

The side with the highest total has initiative and is side A this turn. If the results are tied, the side with the highest modifier has initiative.

If there are more than two teams in a fight, simply add more sides (C, D, etc.) to the sequence as they are needed. The side with the lowest initiative roll always moves first, with the other sides following in order. If only a few characters are involved in a fight, the referee can treat each character as a separate team and have everyone roll their own initiative.

Holstered and Slung Weapons 
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If a character's weapon is in a holster or slung over his shoulder, the character must subtract 3 from his Initiative modifier when rolling for initiative.
Longer than normal weapons, larger ammunition magazines, or if a character is encumbered by carrying too much weight may subtract 1 or more points from the character’s initiative modifier.

If the character is rolling initiative for a group, the modifier applies to the entire group. 
If the group is mixed (some characters holding their weapons, some not), then any Initiative Modifier reduction for the group is at the referee’s discretion.

Declaration
All characters must decide what they will do at the start of each turn, and declare their intentions before the first move. The referee declares for the characters' non-player character (NPC) opponents.

Side B must declare first, allowing side A to react to side B's moves.

Declarations should be as realistic and specific as possible. For example, instead of saying, "I will throw a grenade," the player should say, "I will throw a doze grenade at the Yazirian, and then duck back behind the rock wall." 
If applicable, characters must declare how many shots they will fire, what power settings they will use, whether they will fire a burst, the type of grenade thrown or warhead used on a missile and any other weapon variables that will affect the situation. (See Rate Of Fire, Variable Power Settings, Bursts or other appropriate sections).

If opposing sides in a fight cannot see each other, the referee may ask for declarations before the roll for initiative. This forces players to act without knowing what their opponents will do.
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Sighting
If the opponents cannot see each other the referee may ask for declarations before the initiative. This forces players to act without knowing what their opponents will do.

A character must be able to see his target in order to shoot or throw a grenade at it. A character can see his target if a straight line from the center of his square to the center of his target's square is not blocked by a building, a cliff or some other obstacle. 
If the character is in a position where he can lean around the obstacle to shoot, it does not block his sight. Refer to the following diagram for an understanding of sighting and visibility.

The Human at A can see the Yazirian behind the low wall at B. If the Yazirian crouches behind the low wall, he will be completely hidden from the Human.

The Human cannot see the Dralasite at C because it is hidden by the corner of building 2. 
If the Dralasite was leaning around the corner, the Human could see it. The Vrusk at D is blocked from the Human’s view by the corner of building 1. If the Human leans around the corner, he can see the Vrusk.

Movement
All movement, whether running, dodging, flying, or in vehicles, is confined to simple modifiers. These modifiers apply to both the target and the attacker; that is, if both the attacker and the target are moving at walking speed, they receive a +0% modifier. But if both are running, the total movement modifier would be -20%,

Moving through Fields of Fire: Characters on side B move first. If a character moves through an opponent's field of fire, the opponent may be able to shoot at him as he moves. 

Everything in front of a character is in his field of fire; see Opportunity Shots. 
Side A moves after side B. 
If a character from side A moves through an opponent’s field of fire, and the opponent did not move this turn, the opponent may be able to shoot as the character moves.

Melee Distance: If a character started the turn within 2 meters of an opponent who declared he would attack in melee, the character cannot move. If both characters declare they will attack in melee, the character on side B gets to move into his opponent's square.
Exceptions to this rule would include the Humma's special ability to charge (see Melee).

Dodging: Dodging is a special type of movement. Instead of running straight across an opponent’s field of fire, a dodging character ducks, weaves and zigzags through a dangerous area. Dodging makes a character harder to hit, but also slows him down;

Characters who dodge move at one-half their running speed but are considered a fast-moving target on the Ranged Weapon Hit Procedure Table.
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Advantage/Disadvantage Modifiers

The advantage modifier is for any condition that is either advantageous or disadvantageous to the attacker. 
If the attacker is in a better position than the defender (above or behind him, for example), or if the defender is disadvantaged (encumbered, surprised, stunned, drugged, etc.), the attack gains a +5 to +10 percent bonus for each distinct advantage he has. 
Likewise, if the attacker is disadvantaged (in a poor combat condition, surrounded by attackers, encumbered, or groggy himself) or if the defender is at an advantage, then the attacker has a -5 to -10 percent penalty for each distinct disadvantage he has. Advantages and disadvantages are announced by the referee before the dice roll. 
Automatic Hits

There are two kinds of automatic hits. The first is an attack that cannot miss. An example of this is a character who holds a gun next to a canister of compressed air and pulls the trigger; there is no way the character can miss the canister. The referee must use his common sense to decide when a shot cannot miss.

The second type of automatic hit happens when a player rolls 01 through 05 on his roll to hit; a shot always hits on these rolls, no matter what the character's modified chance to hit is. Again, referees should be careful to prevent their players from abusing this rule and use common sense to judge these situations. Any roll to hit of 01-02 knocks a character unconscious.
Referees should be careful to prevent their players from abusing the automatic hit rule. For example, it would be ludicrous if it is no harder to shoot an insect at extreme range than it is to shoot a Sathar at extreme range. Some shots are just impossible to make. The referee must use his common sense to judge these situations.
In Melee Combat. Automatic hits include hitting a character who cannot defend himself (one who is being held by another character or is stunned). Anyone attacking a defenseless character gets a +20 percent modifier if the victim is conscious. (Also see “Hitting a Pinned Opponent”).
Any roll to hit of 01-02 knocks a character unconscious.
If the victim is unconscious, the attacker can automatically hit, scoring the maximum amount of damage with a weapon. Players still need to roll, however, because a result of 96-00 on a d100 is an automatic miss. 

Exceptions for Area Effect Weapons. Missiles, rockets and cannon rounds normally have safety features built into them where they need to travel a minimal distance before they are armed and do damage. This prevents the attacker from being caught within the blast radius. 

So, even if a character succeeds with an automatic hit, the target may receive insignificant damage (like an artillery shell bouncing off a warbot).
 
Maximum Damage Option. In addition to knocking out a character, a roll of 01 or 02 also causes the maximum amount of damage to a target. For example, a laser pistol set for 10 SEUs will normally cause 10d10 points of damage but with an automatic hit, it scores 100 points of damage to the target.

Automatic Misses

Any shot will miss on a d100 roll of 96-00, no matter what the character's chance to hit is. This rule applies even to shots the referee has decided cannot miss; the player must roll the dice anyway.

Ranged Combat. When using a ranged weapon, the roll of 96-00 means weapon has malfunctioned and failed to fire.
Melee Combat. Any melee attack will miss on a d100 roll of 96-00, no matter what the character's chance to hit is. This rule applies even to attacks the referee has decided cannot miss. For example, if a character is trying to stab a held opponent, his weapon may have slipped from his hand or struck something on or under an opponent’s clothing that deflected the blow.
Area Effect Weapons.With area effect weapons, an automatic miss can mean anything from a missile warhead fails to detonate (a dud), an artillery round going wildly off course and striking friendly units, or a bomb being “hung-up” on a bomb rack, which could then fall off at the wrong time/wrong place. 

Critical Rolls
An alternative method for handling automatic hits and automatic misses will be dealt in Section XI. Critical Rolls: Optional Ablative Damage Rules.
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Structural Damage

Examples of the amount of damage caused by ranged, area effect, and melee weapons when they are used against doors, walls or other structures is shown on the Structural Damage Table below. 

The structural points of various doors, walls and vehicles is shown on the adjacent Structural Damage Capacity table. This is typically the amount of damage to break through a door, blast a hole in a wall, etc. rather than completely destroying an object. 
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Section II. Ranged Combat

Any weapon that can be used to attack someone from a distance is a ranged weapon. In STAR FRONTIERS games, ranged weapons include lasers, gyrojets, needle guns, automatic rifles and pistols, needlers, micromissiles, and grenades. 
Primitive ranged weapons such as bows and arrows, javelines, spears and knives also can be used.

Ranged Combat Procedure

When attempting to aim or hurl a weapon at an opponent or target, use the checklist to the right to determine your actual chance to successfully hit.

Skill Modifiers

Characters get a bonus on their chance to hit if they have been trained to use their weapon. Characters learn weapon skills by spending experience points for them (see SKILLS). 
Skills for beam, gyrojet, projectile and thrown weapons must be learned separately. A character gains a +10% bonus on his chance to hit for each level of skill he has with the weapon he is using. 
For example, a character with level 3 beam weapon skill and level 1 P.G.S. weapon skill gets +30% to hit with beam weapons (lasers, sonic disruptors, etc.) and +10%to hit with gyrojet rifles and pistols. A character does not need a weapon skill to use a weapon.
For more information about Automatic Hits and Automatic Misses, see Section I. General Combat Rules, pages 12 and 13.
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Range

If the attacker and his target are at different heights, the range is found by comparing the horizontal distance between them and the difference between their heights. The shorter of these two distances is divided by 2 and added to the other. Their sum is the distance to the target.

Example: A Star Law marksman on the ground is trying to shoot a sniper that is on the roof of a building. The marksman is 20 meters from the base of the building, and the building is 50 meters tall.

The shorter distance is 20 meters, and half of that is 10 meters. The range to the target is 50 + 10 = 60 meters.

Telescopic Sights. Telescopic sights, called "scopes," are small telescopes that magnify distant targets, making them easier to aim at. Using a scope lets the attacker use the range modifier for the next closer range; for example, extreme range becomes long range. 
[image: image16.emf]Telescopic sights cannot be used at point blank or short range. A character using a scope can fire only one shot per turn. (See the description in the Equipment section for more information.)
Careful Aim

A character can get a +15% bonus on his chance to hit if he does not move during the turn and takes only one shot. The character must steady his weapon on some kind of solid surface. If he is shot or hit in melee during the turn, the character loses the bonus. This bonus does not apply to bursts or thrown weapons.
Sniper Rifles. Sniper rifles are weapons with an extremely long range. Two of the most common types of sniper rifles on the Frontier fire projectiles or laser beams. Their targeting scopes often include electronic range determination and targeting guidance, which halves the penalties associated with range. They have folding bipod struts that can be extended in order to steady the aim of the shooter. 

Characters who are in the Enforcer Profession (Military PSA) may multiply their weapons skill level times the damaged rolled, but only if the shooter takes two turns doing nothing but aiming at the target.

Example, Harry has a Dexterity score of 50, is an Enforcer (Military PSA) with a level 3 in Beam Weapons. He fires at a target with a laser sniper rifle. The target has soft cover and is at 800 meters, which is long range. 

To-Hit: 25 (1/2 DEX) + 30 (level 3) -20 (Long range with scope) +15 (Aiming) -10 ( Soft Cover) = 40% 
Damage Example: Harry set his rifle to 10 SEU so the damage will be 10d10 x 3 (level). Harry rolls a 51. Multiply that result by 3, 51 x3 = 153 points of damage.


Cover
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A character has cover if more than half of his body is hidden by a wall, a rock, a clump of bushes or anything else that can protect him from enemy fire or hide him from his opponent's sight. 
There are two types of cover: hard and soft. Hard cover will stop or deflect bullets and energy beams. Soft cover hides the character from the enemy, but will not stop enemy fire. Examples of hard and soft cover are listed below.

Sometimes the referee must decide whether cover is hard or soft. For example, a wooden wall that is made of heavy logs is hard cover, but a wooden wall made of thin planks is soft cover.

Darkness does not affect an attack if the attacker is using an infrared or light amplification device. Infrared devices allow the user to see through smoke, haze and fog as well.
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Rates of Fire

Some weapons can be fired more than once during a turn. 
This is different from a burst, which is considered one shot. 
Characters must declare how many shots they will fire at the start of the turn. 
The attacker must roll to hit separately for each shot.

Examples of some of the common weapons and their maximum rates of fire are shown on the table to the right. Rates of fire for all weapons are shown on the Weapon Tables.
On the Weapons Charts, rates of fire are abbreviated as ROF. 
Bursts

Automatic pistols and rifles, machine guns and some energy weapons (such as the laser auto rifle from Star Frontiersman magazine issue 7) can fire a burst of 10 rounds/pulses as one shot. A burst can be aimed at up to five adjacent characters in an area up to 10 meters wide, or at just one character. According to the Alpha Dawn combat rules, a character firing a burst gets a +20% bonus to hit. 
Optional: While firing a burst covers a greater area, it also severely throws off the attacker's aim. Therefore the two factors cancel each other out with a combat modifier of 0.

Only one die roll is needed to hit all the characters aimed at. If the burst is aimed at one character it causes 5d10 points of damage. If it is aimed at more than one character, it causes 5d10 points of damage plus 1d10 for each additional target. These points are divided as evenly as possible among all the targets.

Any leftover points of damage are lost.

Example: A character fires a burst from an automatic rifle at a group of five pirates charging toward him. All five are hit, so the player rolls 9d10 for damage. The result is 49 points of damage.

These are divided evenly among the pirates, resulting in 9 points of damage to each. The extra 4 points are lost.

Target Size
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Size modifiers apply mostly to animals, but the referee can allow bonuses or penalties for other targets if he wants.
All of the character races are medium sized. The animal size ratings are described in detail in the section on Creating Creatures.
For game purposes. creatures are divided into five different size groups -- tiny, small, medium, large and giant.

· TINY creatures weigh less than 5 kilograms. They can be up to 25 centimeters long. The target size modifier is -10%.

· SMALL creatures weigh from 5 to 20 kilograms and may be 25 centimeters to 1 meter long. The target size modifier is -5%.
· MEDIUM creatures weigh from 20 to 200 kilograms and are between 1 and 3 meters long. The target size modifier is 0%
· LARGE creatures weigh from 200 to 1,500 kilograms and are between 2 and 5 meters long. The target size modifier is +5%.
· GIANT creatures weigh more than 1,500 kilograms and are more than 5 meters long.  The target size modifier is +10%.
Prone Targets

A character who is lying on the ground is harder to hit than someone who is standing up, so 5% is subtracted from the chance to hit a prone character.

This combines with the soft cover modifier, but not with the hard cover modifier. For example, anyone shooting at a target that is lying prone in tall grass has a -15 modifier to hit. Anyone shooting at a target that is laying prone behind a heavy log has a -20 modifier to hit.

Wounds and Anesthetics

If a character's Stamina has been reduced to one-half or less of his uninjured score, all of the character's attacks have a -10% penalty and the character can fire only one shot per turn. Anesthetic drugs, which reduce pain, will cancel this modifier. One dose of anesthetic lasts five hours.
Optional: There are no modifiers for being wounded. The adrenaline boost from being in a fight counters the character's pain.

Firing with the Wrong Hand/Two Weapons
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Except for the Vrusk, every “Core Four” player-character race (Humans, Yazarians and Dralasites) have "handedness" – this is either their right or left hand (or paw or pseudopod) is stronger and more coordinated, and is used more often.
If a character shoots a pistol with his weaker hand for any reason, the shot has a -10% modifier. 
Vrusk are ambidextrous and can use either hand with no penalty.

Using two weapons at once may seem very heroic to some character, but it still garnishes a negative combat modifier (-10% penalty) in addition to the negative modifier       (-10%) for using the wrong hand with one of the weapons if the character is not ambidextrous. 
These weapons can be fired at different targets, if the targets are adjacent to each other. 

Note that regardless of the number of pseudopods a Dralasite forms, it cannot fire more than two weapons at one time. 
Brains only multitask so well.

Opportunity Shots

Characters can fire opportunity shots while their opponents are moving, if the opponent moves through the attacker's field of fire. Anything in front of a character is in his field of fire.
A character can fire an opportunity shot at a running or dodging target if the target moves at least 5 meters while in the attacker's sight. A character can fire an opportunity shot at a walking target if the target moves at least 2 meters while in the attacker's sight. 
Characters cannot fire opportunity shots at targets that are not moving.

A character that declared he would fire two shots during the turn can fire only one opportunity shot. A character that declared he would fire three shots during the turn can fire one or two opportunity shots. A character that declared he would fire one shot, and all characters with weapons that have a rate of fire of 1, cannot fire opportunity shots.

Area Fire
Characters who are firing more than one shot during the turn can aim at an area instead of an opponent.

This area can be no more than 5 meters wide. If an opponent moves through the area, the aiming character can fire opportunity shots at him. This tactic is useful if opponents are hidden at the start of the turn.
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Shooting at Targets in Crowds

If a character fires a gun at someone who is standing in a crowd, the target is treated as if it had soft cover (-10 to hit). If the shot misses, there is a 25% chance it will hit someone else. The referee decides who the shot hits. This rule also applies to shots at targets that are in melee and attempts to shoot past someone who is partially obscuring a target.

Energy Settings
 
Certain ranged weapons have energy settings -- the amount of energy used (and damage caused) can be set by the character.
At the beginning of the combat sequence, when a character must declare his intentions, the setting of his weapon must also be declared. The maximum damage is then considered to be the amount listed multiplied by the setting. 
For example, a player running a Star Lawman using a Ke-1500 laser long pistol declares his setting to be 8 SEU. The Ke-1500 can cause 1d10+2 points of damage per SEU used. At a setting of 8 SEU, it will cause 8d10 + 16 points of damage.
The energy setting for a weapon can be changed only at the beginning of a turn and the rate of fire for that turn cannot exceed a single shot. More information on variable power settings is included in the descriptions of laser weapons in the Equipment section.
Ammunition and Reloading
Players must keep track of their character’s ammunition. Weapons that require powerpacks can be operated from powerclips or from power beltpacks or backpacks. Beltpacks and powerpacks can power other equipment besides weapons, however, so players must keep accurate records on their power supply.

A character can reload a weapon with a fresh clip or attach it to a different powerpack in one turn if he does not run or dodge. A weapon cannot be fired on the turn it is reloaded.
Heavy Weapons

Heavy lasers, sonic devastators, recoilless rifles, grenade mortars and rocket launchers are heavy weapons. When a character fires a heavy weapon, he must subtract 1 from his skill level with that type of weapon. A character with no training for that weapon has a -10 percent penalty.

Example:: A character has level 3 skill with gyrojet weapons and no other weapon skills. He only receives gets a +20 bonus when firing a grenade mortar or rocket launcher, but has a -10 modifier when firing a heavy laser, sonic devastator or recoilless rifle.
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Recoilless Rifles, Rockets and Missiles
Recoilless rifles, rocket launchers and missiles are considered heavy weapons, they are also area effect weapons. When a character fires a heavy weapon, he must subtract 1 from his skill level with that type of weapon. A character with no training for that weapon has a -10 percent penalty. Even a character with a missile skill receives the -10 percent penalty.

The warheads on these weapons do a varying severity of damage according to the distance an object is from them when they explode.

Even if one of these weapons does not score a direct hit, it most likely will explode somewhere. A referee may need to determine if anything or anyone is in the affected area. In some cases this isn’t important.

For example, a rocket that misses a flying aircraft could be considered a complete miss. The effects bomb that misses a fleeing car in the open desert could likewise be ignored. But if the area is populated or has other important structures or items nearby, then such a miss could still have devastating consequences.  

An automatic miss means that any detonation is too far away to do any damage to the target or anything else of importance.  Otherwise, the attacker must roll 1d10 and consult the Ranged/Dropped Weapon Miss Chart. (This is based on the classic Alpha Dawn Grenade Bounce Chart.)

The referee should determine the distance the missile (or rocket, recoilless rifle shell or bomb) overshot or undershot its target. This gap could be anywhere from 20 to 50 percent of its flight/fall distance. Then check the immediate and secondary blast areas for inadvertent damage.
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Section III. Grenades and Thrown Weapons

Grenades and other thrown weapons such as knives, axes, spears, etc. are treated as ranged weapons when determining hits and misses. A character's chance to hit his target with a grenade equals one-half of his Dexterity score plus ten times his Thrown Weapons skill level. 
The only other ranged weapon modifiers that apply to thrown weapons are range, movement, wrong hand and wound modifiers. Other modifiers should be ignored.
Grenade rifles and mortars are not thrown weapons. They are ranged weapons. 

Grenades

A grenade is both a thrown weapon and an area effect weapon. It can be set to explode in one of two ways, either on contact or with its built-in timer. A character tossing a grenade must declare at the beginning of the turn which method he is using. 

If it is set to explode on contact, it has no chance to bounce around. If it is set on a timer, or it does not make a direct hit, the referee must use the Grenade Bounce Table.
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Grenade Bounces. When a grenade misses its target, it still goes off somewhere. The player should roll 1d10 and check the Grenade Bounce Diagram to see which direction the grenade rolls. The distance the grenade bounces depends on how far it was thrown. The table below shows how far grenades will bounce if they are thrown from different ranges:
Grenade Effects and Blast Radius. Grenades affect areas 6 meters in diameter. Every living creature in the area is affected, but damage is rolled separately for each. This means a grenade can seriously injure one character and have very little effect on others.

Example: A fragmentation grenade explodes and catches three characters in its blast radius. The grenade causes 8d10 points of damage to each character. The first rolls 40 points, the second rolls 63 points and the third rolls only 17 points.

Doze Grenades. Very large creatures cannot be knocked out with only one doze grenade. The number of doze grenades needed to knock out a creature is equal to its current Stamina divided by 50, rounded down (but never less than one). For example, an animal with a Stamina of 120 could be knocked out with two doze grenades. If its Stamina was reduced to 90 by wounds, it could be knocked out with one doze grenade.

Poison Gas and Other Grenades: Similar to dose grenades, poison gas and other grenades (tangler, solid, etc.) will not necessarily affect huge creatures. For example, a poison grenades may not contain enough gas to affect the huge creature's respiratory system. The number of gas grenades needed to possibly affect a creature is equal to its current Stamina when the grenade his, divided by 50, rounded down (but never less than one.
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Refer to the equipment section for the effects of each grenade. 
Modifiers
Thrown weapons must be learned separately from other skills. A character gains a +10% bonus on his chance to hit for each level of skill he has with the thrown weapon he is using. 

The only other ranged weapon modifiers that apply to thrown weapons are range, movement, wrong hand and wound modifiers. Other modifiers should be ignored.

No Careful Aim. Characters cannot receive a bonus for “careful aim;” it  does not apply to  thrown weapons.

Rate of Fire. The rate of fire is typically one grenade or other thrown weapon except if the character is throwing something small, such as the sonic marble grenade; up to three such marble grenades can be thrown once per turn.

For more information about Automatic Hits and Automatic Misses, see Section I. General Combat Rules, pages 12 and 13.
Examples of Thrown Weapons
Some examples of other thrown weapons include the axe, knife, spear, zamra and yazarian disc-grenades. This category also covers some powered weapons including the sonic hammer. Sonic knives cannot be thrown.

Axe. Actually a tool, the axe can be used as either a thrown or melee weapon. If used as a thrown weapon, all the usual ranged weapon modifiers apply. Inertia screens and skeinsuits will halve the damage from an axe.

Knife. This category covers any knife that is big enough to fight with in a melee. If thrown, the usual ranged combat modifiers apply. Inertia screens and skeinsuits will absorb half of the damage caused by a knife.

Spear. Any pole with a knife-like blade on the end is a spear including bayonets and pikes; however, only spears that have been made to be balanced can be effectively used as a thrown weapon. Inertia screens and skeinsuits halve the damage from a spear.
Zamra. This is a traditional Yazarian weapon. Most are metallic discs that are 10 centimeters in diameter with a sharp edge. Yazarians can hurl them at opponents. Some are made of softer material and are meant to be ceremonial or used for nonlethal throwing-and-catching contests but can still cause damage.
 
Yazarian Disc-Grenades. The Yazirian disc-grenade is a smallish discus (15cm in diameter) with a curved outer lip. It’s able to be thrown with a rapid motion flick of the wrist, hurling it forward to ride on the air. It’s made of a lightweight plastic shell with an inner core consisting of gunpowder and fragments of steel and phosphors. It uses the thrower’s Thrown Weapons skill, but can be used to throw around corners and bounce off certain solid surfaces in order to get it to where the thrower desires. In the right hands, it can get around defensive barriers.

Sonic Hammer. Produced by WR Industries, the sonic hammer has a blunt side used to wallop opponents. This side also releases a sonic discharge that causes 4d10 points of sonic damage to unprotected opponents. The opposite end has four prongs that will do 3d10 points of damage plus a character’s punching score (PS) in melee combat. When thrown, roll a 1d10. If the result is 8+ then the end of the hammer that the attacker desires to use will strike the target. Otherwise, on a result of 1-7, the other end will hit. Characters with a Thrown Weapons skill can add their skill level to modify the result of the die roll.
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Section IV. Melee Combat
Fighting hand-to-hand or with non-ranged weapons is called melee. Characters must be within 2 meters of each other to engage in melee.

Archaic melee weapons such as swords, axes, and knives are still used quite commonly throughout the Frontier, despite the more deadly weapons like blasters. Some societies even consider it a badge of honor to be highly skilled in such a traditional form of combat.

Basic Chance to Hit

Players can use either one-half of their Strength or one-half of their Dexterity, whichever is higher, as their basic chance to hit in melee. A player need not use the same ability all the time.
For more information about Automatic Hits and Automatic Misses, see Section I. General Combat Rules, pages 12 and 13.
Number of Attacks
A character gets one bare-hand attack for each arm-leg pair he has. 
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Humans, Vrusk, Yazirians, Ifshnit, Osakar, and Sathars always get to make two attacks. 
Because of their weakened forearms, Humma make only one attack unless charging. 
A Dralasite can attack twice if it has four or five limbs, three times if it has six or seven, etc. 
Mechanons may have varying types and numbers of attacks depending on their structure and programing. Any character using a weapon in melee makes only one attack per turn.
Melee Skills

Melee relies heavily on a character's martial arts and melee weapons skills, they are explained in the character skills section. Any character who has no skill levels in melee weapons or martial arts uses their MW score and suffers a -10 percent penalty. 

Special Abilities
Battle Rage. Yazirians have the special ability to work themselves into a fighting fury, gaining a +20 modifier on their chance to hit in melee. A Yazirian must roll a number less than or equal to its battle rage score on d100 to enter battle rage. A Yazirian can try to enter battle rage once per combat.
Charge Spring. Humma can spring great distances. This gives them a form of charge bonus in combat. Unlike the other races, which must be within two meters to engage in melee, a Humma can spring up to 25 meters horizontally and, if it lands within two meters of an opponent, make a free melee attack against the opponent. 

Damage

The amount of damage a character inflicts with his bare hands (or claws or pseudopods) depends on the character's Strength score. Simply take one-tenth of the character's Strength, rounded down, and that gives you the damage he does when punching. This damage is constant unless the character's Strength improves.This damage is constant. 

Punching. The character’s punching score should have been determined during character creation but the Punching Score Table is repeated below for ease of use. 
	PUNCHING SCORE TABLE

	STR
	01-20
	21-40
	41-60
	61-80
	81-00

	PS
	+1
	+2
	+3
	+4
	+5


Knockouts. As in ranged combat, any roll to hit of 01-02 knocks a character unconscious. In addition, an opponent is knocked out if he was hit with a blunt weapon (including bare hands) and the number that was rolled ended with a 0. 
For example, a character is attacking with a club. He can hit his opponent with a roll of 35 or less. A roll of 01-2, 10, 20 or 30 will knock the opponent unconscious. A character that is knocked out will stay unconscious for d100 turns.

Stunning. A stunned character cannot attack, move or defend himself for as long as he is stunned. Anyone who attacks him gets a +20 modifier to hit.
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Melee Weapons

Many different weapons can be used in melee. The most common ones are described on the Melee Weapons Table in the Characters equipment section. Some of these armaments can also be used as Thrown Weapons.
The referee can use these as guides if characters use other items as weapons. The “Damage” column shows how many points of damage the weapon causes. The attacker's normal punching damage is added to the amount rolled.

However, characters using shock gloves, sonic knives, sonic swords or stunsticks just roll damage, and do not add their punching score. The numbers under "Modifier" are added to or subtracted from the attacker's chance to hit.
Weapon Modifiers. After each melee weapon on the Weapons table is the “Melee Modifier,” which alters a character’s to-hit number.

Advanced Melee Weapons 
In the Star Frontiers universe, some melee weapons are powered as noted earlier these include electronic swords, shock gloves, sonic knives and swords, stunsticks and vibroknifes. Zebulon’s Guide added the force axe while there are other fan-created weapons such as the blast axe, blasthammer, defense rod, sonic hammer, variable sword, and electric and sonic whips.
Remember, the punching score is not added to the damage caused by these weapons.

Many of these melee weapons use either a powerclip or can hook into a beltpack or backpack for power or, as in the case of the defense rod, may also need a fuel charge to use their full effect. Some, such as the blast axe, which can shoot a short ranged laser beam, also double as a limited ranged weapon.

Adjusting the power setting, if one is needed, or replacing a power source takes one turn. For example, the electric sword is a light-weight metal rod that contains a battery in the handle and can either be set to deliver shock or stun damage.
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If a weapon becomes depowered, many can be used like a non-powered melee weapon where a character would add his PS number to the damage rolled. Exceptions include sonic knives and sonic swords that have handles, but not physical blades.
Special Actions

Besides simply hitting an opponent, characters can try to pin him to the ground, take away his weapon or defend themselves from an attack.

Wrestling. A character can try to grab an opponent and pin him down by twisting his arm, throwing a headlock, etc. Wrestling is resolved after movement but before other attacks. The attacker cannot use a weapon when wrestling. If the attack succeeds, the character can maintain his hold automatically each turn, and automatically inflict points of damage equal to his punching score each turn. However, a 98-00

means the hold slipped.  A character can release a hold whenever he wants.

The character who was pinned cannot do anything except try to break out of the hold. To do this he must wrestle his opponent; a successful roll means the character; has twisted free, but has not grabbed his opponent.

A character or creature can only wrestle opponents that are the same size or smaller than itself. Only one wrestling attempt can be made per turn.
Hitting a Pinned Opponent. A character who is being held can be hit by up to two other characters automatically each turn.

Disarming. A character who tries to force his opponent to drop a weapon must make a strike roll to hit with a -20 modifier. If the attack succeeds, the opponent drops the weapon but does not take any damage. Either character can try to pick up the weapon; doing so requires a d100 roll that is equal to or less than the character's Dexterity score.
Defending. A character who does not attack can defend himself. The player simply declares that he is defending himself, and anyone trying to hit, grapple or disarm him automatically has a -15 modifier on his chance to hit.

Number of Attackers. A character can be attacked by up to three opponents at once, if the opponents are the same size as the character. If the attackers are larger or smaller than their opponents, the referee must decide how many of them can attack at once.
Guns & Melee. A character who is involved in melee can shoot a pistol at an opponent that is in melee with him, but cannot shoot at anyone that is not involved in the melee. Long pistols or short rifles may be fired in melee, but there is a -20 percent modifier. Rifles also can be fired in melee, but there is a -30 percent penalty modifier to hit.
The referee should check to see if any misses hit someone else (see Shooting in Crowds).
Martial Arts. A character with martial arts skills is a better fighter in melee than an unskilled character and adds 10 percent per level to his basic chance to hit with his bare hands in melee. The skill also increases the damage caused by a successful bare-hands attack, adding one point of damage per level.

Martial Arts skill also gives the character three sub-skills: tumbling (how to take a fall), defensive throws and nerve combat. Tumbling reduces damage from falling by -1 point of damage per skill level.

Defensive throwing lets the character inflict damage when breaking out of a hold. When a character with Martial Arts skill breaks out of a hold, he automatically knocks his opponent down, causing damage equal to his punching score.

Nerve combat increases the character's chance to knock out his opponent. The opponent must be one of the four major races. The attacker gains a +1 percent chance to knock out the opponent per skill level on each attack. Thus, a character with 4th level skill in Martial Arts and a Dexterity score of 40 would knock his opponent unconscious on a roll of 01-06, 10, 20, 30, 40, 50 or 60.
Weightless Combat. Whenever a character in freefall attacks with a ranged weapon or in melee, he must make a Reaction Speed check. If he fails the check, the character has lost his balance and is spinning out of control. A spinning character can do nothing until he regains control.

To regain control, the character must pass a Reaction Speed check. The character can make a check at the end of every turn, starting the turn after he loses control. If he passes the check, he has regained control and can move and attack on the next turn.

Characters who are wearing magnetic or Velcro-soled boots and characters who are firing beam weapons never lose control.

Characters with the Weightless Combat skill are only required to make a check to maintain control if they roll 98-00 or miss in melee combat. In ranged combat, characters with any level Weightless Combat skill are allowed to use their full weapon skill level, as opposed to half level. In melee combat, characters with the Weightless Combat skill are allowed to use the Weightless Combat skill level and half (round down) of their Melee or Martial Arts (if applicable) level up to the level of Weightless combat.
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Section V. Combat with Animals, Robots, Remote Weapons
Fighting Animals

Combat with animals usually will start with ranged combat. If an animal has a special ability that lets it attack from a distance, it follows normal ranged combat rules. If the animal is still alive when it reaches melee distance, the normal melee rules are used. 
The various normal animals encountered on alien worlds may include herbivores, carnivores, and omnivores, but the referee is free to create other creatures.

Herbivores. Normally timid, herbivores will protect themselves if they are attacked. They usually are adapted to avoid or repel attackers. Some, like bulls, may even counter attack. Herbivores are more likely to have weapons like quills, repulsive odors or horns.
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Carnivores. Consuming any type of meat, carnivores usually prefer only one kind, such as fish or insects. They almost always have effective natural weapons, such as claws, fangs or poisons. These natural weapons make them more dangerous than most herbivores.
Omivores. These creatures may or may not be dangerous, but they usually are curious. Many have natural weapons, but these are often less effective than the carnivores' and are used mostly for catching small prey and discouraging predators.

Creature's Ability Scores. Only three of the scores are usually needed for creatures: Stamina, Reaction Speed and the Initiative modifier. When selecting ability scores, the referee should be sure they fit the purpose of the creature.

Intelligent alien creatures should be treated as nonplayer characters. The referee should assign scores for all eight of their abilities and for any special abilities.
Attack number. All animals are given an attack number, which is their basic chance to hit in melee or ranged combat.
How an Animal Attacks. The referee should decide how the creature attacks, what its chance to hit is and how much damage it causes. If the creature has an unusual attack, the referee must decide its effects. In general, carnivores attack to kill, herbivores attack to protect themselves and omnivores attack for both reasons. 
Most creatures can attack only one target, so the amount of damage a creature causes should be a combination of all its attacks. 
Unusual Attacks. These include poison, acid, shooting darts and electric shocks. If an attack shoots something it has a range. The referee should record what their effects and limitations are.
Defenses. Any defenses should fit the creature's type and purpose. They may be designed to escape or discourage attackers or protect the creature from damage, and are often adapted to the terrain the creature lives in. Some examples are bounding away from attackers, natural camouflage, a thick hide or a protective shell.
Animal movement. How fast a creature travels and how it moves is a very important part of combat. Creatures are specially adapted for maximum speed in their native terrain and are not affected by terrain movement modifiers. There are five categories of movement for animals: very slow, slow, medium, fast and very fast.

Player characters fit in the slow category.

· Very Slow. Movement is 15 meters/turn or less. The average very slow speed is 10 meters/turn.

· Slow. Movement is 16 to 45 meters/turn. The average slow speed is 30 meters/turn.

· Medium. Movement is 16 to 75 meters/turn. The average medium speed is 60 meters/turn.

· Fast. Movement is 76 to 105 meters/turn. The average fast speed is 90 meters/turn.

· Very Fast. Movement is more than 105 meters/turn. The average fast speed is 120 meters/turn.

How it moves. The referee should decide how the creature travels and whether it has any special way to move. A creature might have wings, fins, a prehensile tail or many legs, allowing it to fly, swim, swing through trees or burrow into the ground. 
The referee also should note any limits on a creature's movement. For example, some creatures might spend their entire lives in one spot, waiting for their prey to come to them.

Special Abilities. Some creatures have special abilities or adaptations to the terrain. Some examples of special abilities are glowing in the dark, spinning webs, making honey, building crude bridges or homes, changing color or shape, etc. 
Special adaptations include fur to keep warm in winter, fins to keep cool in the desert, etc. 
Creature Reactions. A creature's reaction to a character depends on the animal's temperament and what the character does. The creature may be naturally timid, curious or aggressive; it may be hungry, or it might have just eaten. A character can affect the creature's reaction by ignoring it, coaxing it with food, or frightening it with fire, loud noises or flashes of light. 
The referee must use his judgment in these cases, but several things to consider including:

Intelligence. Intelligent creatures will not be frightened by a burning torch, clanging frying pans, etc. Creatures with low intelligence, however, might be easily startled or frightened away by these actions.

Experience. A creature is less likely to be afraid of something it has seen before, unless the previous experience was very painful or frightening.

Size. Large creatures often are harder to frighten then small ones. (Also see Target Size on page 12).
Type. Carnivores tend to be more aggressive and harder to frighten than herbivores, which tend to be timid. Omnivores tend to be curious.

Temperament. If a creature is naturally aggressive, it may attack creatures much larger than itself with very little fear. Timid creatures try to avoid fighting whenever they can.
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Motivation. Any creature that fights has a reason for fighting. Even naturally shy and weak creatures may fight savagely to defend their lair, their territory or their young. Those that are cornered or wounded, sensing that they must fight or die, often fight ferociously and without fear.

Remote Weapons Systems
Besides the possibility of combating other characters, animals and robots, another hazard on the Frontier are remote weapon systems. These devices are usually controlled by computers using Robot Management programs. 
Chance to Hit. An automated remote gun have a basic chance to hit of 30%, plus 10 x the program's level. 
Initiative Modifier. A remote weapon system’s IM is its level plus three.
Used by an Operator. A character can also operate a remote weapon system using a computer interface. Generally the base chance to hit is 30% plus 10% for each computer level (or the Security Systems: Activate and Operate subskill).
An example of a remote weapons system is the Sentry Gun, an automated heavy-weapons platform that is often used for perimeter defense.
 Once the unit is placed into position, it may be specifically set to monitor targets in infrared or optical, depending on the profile of the target. In particular, targets with thermal or visual profiles, respectively. 
To prevent the possibility of casualties by means of ‘friendly fire’, Sentry Guns can be equipped to identify specific Identification – Friend or Foe (IFF) transponders. When a target enters a Sentry Gun’s sensor range, the Sentry Gun will trigger IFF detection, through a coded, radio signal. If the Sentry Gun’s reads are positive, the target will be free to pass; otherwise, the weapon will open fire. 
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Robot Combat
As with vehicles and characters, there is a limit to the number of weapons that a robot can handle. Most robots (except the “tin can” style) that have a pair of standard or anthropomorphic limbs can pick up and use normal weapons without penalty. 
These weapons include grenades, man-portable heavy weapons such as the Ke-5000 (the Alpha Dawn heavy laser) and Ke-6000 (the Zebulon version of the heavy laser that causes slightly more damage per SEU used), a Rafflur M-10, a recoilless rifle, a machine gun, etc. They do get a penalty for firing two weapons.
Chance to Hit. As per the Alpha Dawn rules, a robot’s basic chance to hit is 30 percent plus 10 times the robot’s level (30% + RL x 10). This is the number used in both ranged and melee combat. 
Initiative Modifier. A robot’s initiative modifier (IM) is its level plus three (IM = RL + 3). Other modifiers apply as usual.
Robot Melee Attacks. A robot gets one melee attack for every pair of limbs it has. When the robot attacks without a weapon, standard and anthropomorphic limbs cause 2d10 points of damage; heavy-duty limbs cause 6d10 points of damage.
If the robot uses a melee weapon, it causes whatever damage is normal.
Robot Ranged Attacks. A robot using a ranged weapon is treated exactly like a character and is subject to all the ranged combat modifiers. However, a robot cannot attack unless it has a restrain, self-defense or attack/defense program.
Computer Controlled Robots. A computer using a Robot Management program can remotely control the robot’s weapon systems. It will have a base chance to hit of 30 percent plus 10 times the program’s level (30% + 10 x Prog Level). The initiative modifier is the computer’s level plus three. 
Helmet Weapons. Except for some anthropomorphic cybots and androids, robots do not wear helmets. However, they can mount some of the helmet weapons found in Zebulon’s guide such as the minigrenade launcher or helmet rafflurs on their heads. As with characters, if a robot has a minigrenade launcher mounted, it cannot have helmet rafflurs added and vice versa. 
Built-in Weapons. All robots, including androids, might have built-in weapons, some of which may be concealed until they are used. Hand and arm mounted weapons cannot be used if the robot is holding another weapon in its manipulator arms (unless the robot has more than one pair of arms and the weapons are mounted in the secondary pair). 
Built-in weapons can be used – without a firing penalty – in addition to any that the robot uses with its manipulator arms. A microbot might be built around a one-shot “holdout” pistol or carry a grenade or an explosive. Super-light, ultra-light, light, standard, standard-reinforced robots can only have up to two built-in and/or concealed pistol-size or melee weapons.

Anthropomorphic robots and androids may have up to four built-in and/or concealed pistol-size or melee weapons (or up to six if an extra set of limbs have been installed). These weapons are often mounted in the hands and/or forearms. 
Standard and standard reinforced bodied robots can have up to six built-in weapons (which is equal to the maximum number of manipulator limbs that could be added to such a unit). If the weapons are rifle size or larger, then the weapon replaces a limb but it will have servos so it can swivel around. 
Heavy-duty, heavy-duty reinforced and super heavy-duty robots can have eight built-in and/or concealed weapons. These include pistol to rifle to man-portable weapons but not vehicle weapons.
Warbots with heavy-duty bodies can have two small turrets or one medium turret, but they cannot mount vehicle weapons. Surface mounted weapons are on swivel mounts and have firing arcs – front (F), front and right (F-R), front and left (F-L), front hemisphere (FH), right side (RS), left side (LS), rear (Rr), rear and right side (Rr-RS), rear and left side (Rr-LS) or rear hemisphere (RrH). Even a surface-mounted rifle or grenade launcher will take up the space for one limb.
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Warbots with heavy-duty reinforced bodies have 8 hardpoints available for mounting man-portable and vehicle weapons. The weapons can be internally or externally mounted. The warbot can have two turrets – two small, one small and one medium, or two medium turrets. 
Surface mounted weapons are on swivel mounts that have firing arcs. Small weapons take up the space for one limb; medium weapons take up the space for two extra limbs; and large weapons take up the space for three extra limbs.
Warbots with super-duty bodies have 18 hardpoints available for internal or external man-portable or vehicle weapons. It can have up to four turrets – four small turrets or one medium and two small turrets or two medium turrets or one large and one small turret. Surface mounted weapons are on swivel mounts with firing arcs. Small weapons take up the space for one limb; medium weapons take up the space for two extra limbs; and large weapons take up the space for three extra limbs. 
Turrets: Capable of rotating 360 degrees, a top-mounted turret allows the robot to face one direction yet engage an oppenent that is not in the firing arcs of its other weapons. The robot could fire its turret weapons at a second or even third target. Top mounted turrets cannot fire at objects more than 90 degrees above them.
A vertically mounted (side) turret can fire at straight up and straight and straight down, but only 90 degrees in the other direction.
Turrets have motorized components that permit them to rotate and move. Although more expensive than a surface mount, they are popular on warbots.
Since warbots are designed to accept turrets, adding them does not increase the robot’s body cost or weight; the turret still has weight and a cost, however. Turrets added to other models will add 20 percent to their body cost and weight in addition to the cost and weight of the turret.
Internal Turrets: This type of turret is concealed inside the robot’s body until it is needed. Once activated and deployed, it can fire in a full 360 degree arc. Thus, a warbot could be camouflaged to look like another heavy-duty robot and catch characters unawares until it fires – or until a roboticist successfully uses his identification skill.
For more information about robots, see the story “Robots Rules of Order Revised,” Frontier Explorer Magazine, Issue 17, Summer 2016.

Section VI. Avoidance and Defenses
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Avoidance Rolls

Characters can avoid or reduce the effects of some weapons by leaping or twisting away from the attack, or by resisting its effects. When a character is attacked with one of the weapons listed below he gets to make an avoidance roll on d100. If the result is equal to 0; less than the indicated ability score, the character has avoided or resisted the attack.
Some examples are shown on the Avoidance Roll Table.

A character who passes an avoidance check against a fragmentation, incendiary or tangier grenade must move 3 meters to get out of the blast area. If the character has nowhere to move to, he cannot try to avoid the blast. A character can try to avoid only one grenade per turn.
Armor 
The types of defensive armor are available in STAR FRONTIERS game include helmets, defensive suits, power screens, powered armor, and even archaic armors. Only one suit and one screen can be worn at the same time. 
Each suit or screen protects the wearer from one type of weapon. The effects of these suits and screens are summarized below. (They are described in more detail in the Equipment section.)
Helmets
Helmets come in many shapes and sizes to fit all races. Most are made with modular sections that can be removed to add microphones, goggles, etc. The items in this section can be added to helmets. There are eight ports on a helmet; only one item can be attached to a port. (Please see the Equipment section for more information.)
If using the ablative damage rules, helmets play a key role in protecting a character’s head.
Defensive Suits
Star Frontiers offers characters a variety of different defensive suits that protect against different kinds of weapons. Skeinsuits are probably the most popular for planetary explorations while albedo suits are often used for defending space ships as most projectile weapons have the potential of punching a hole through the hull.

A brief description of each suit follows, but more information is in the Equipment section. The types of suits include: albedo, skeinsuit, dead suit, grid suit, maser mesh, polyplate (partial and full), sythvelope, security skeinsuits, stealthskin, tactical vest, ____.
Albedo Suit. An albedo suit can absorb up to 100 points of laser damage. When it is hit by a laser, the damage is subtracted from the suit's total of 100 points. The suit is destroyed and does not protect the wearer after it has absorbed 100 points of damage.

Skeinsuit. Skeinsuits absorb one-half of the damage caused by projectile and gyrojet weapons, fragmentation grenades; explosives and melee weapons. The suit is destroyed when it has absorbed 50 points of damage.
Dead Suit. A dead suit is a black one-piece synthetic garment that resembles a wet suit. It masks the heat emissions of the character wearing it, thus preventing any IR devices or heat scanners from detecting the wearer.

Gridsuit. The gridsuit is probably the most unusual, sought after, and expensive of defensive suits. Like skeinsuits, it comes in both military and civilian styles. The suit has a nullifying absorption field circuit that absorbs and dissipates large amounts of energy. The suit can absorb up to 30 points of energy damage per turn from lasers, rafflurs, masers, bolt weapons, and electrical attacks before it allows damage to pass through to the wearer.

If attacks cause more than 30 points of damage in a turn, the excess damage is inflicted upon the wearer. The suit absorbs damage in this fashion every turn. It is destroyed after 100 points of damage are received from projectile or gyrojet weapons. 
Maser Mesh. Maser mesh is used to protect against maser attacks. It resembles chainmail and can be purchased in different sizes. 

Full maser mesh, which almost touches the ground, is heavy and a bit cumbersome. While is completely nullifies the effect of maser fire, it is also easily picked up by scanners and radar.

Partial maser mesh, similar in size to a long shirt, is lighter and harder to trace than full mesh, but only absorbs half the damage from masers.

A character wearing maser mesh is vulnerable to electrical attacks and receives an additional 50% damage from them. Maser mesh does not adapt well to unusual Dralasites shapes.

Polyplate Armor, Partial. This armor covers all vital areas with hardened polymer plates, formed and molded to the body. The armor is fitted to the character that wears it, but may be altered in a shop or by a character with a repair machinery skill.

Acting like a combination albedo suit and skeinsuit, partial polyplate absorbs half damage from all beam and physical attacks while the other half gets through to the wearer. Once the suit has absorbed 100 points of damage it stops protecting the wearer. 

Because of the restricting nature of the plates, characters wearing partial polyplate Armor have a -5 penalty applied to all Dexterity and Reaction Speed checks.
Polyplate Armor, Full. Like its less protective brother, full polyplate armor is a hardened polymer carapace designed to protect a combatant from harm. Characters protected by this armor take only one- fourth (round down) the damage that should otherwise be applied to them, if that damage comes from a beam weapon or physical/inertial source.  The armor absorbs the remaining three-fourths of damage. 

The armor can take 250 points of damage before it stops protecting the wearer. Much more restrictive, characters wearing fully polyplate armor have a -10 penalty applied to all Dexterity and Reaction Speed checks. 

Synthvelope. A sythvelope suit is a synthetic one-piece envelope that absorbs the damage from proton beam weapons (rafflurs). For each point of damage absorbed, the suit receives one point of damage. When it has accumulated at least 100 points of damage, the suit becomes useless. 
Security Skeinsuit. Designed for function over form, security skeinsuits are not camouflaged ike a military suit, nor are they designed to conceal their existence, such as a civilian suit. They protect against ballistic and melee attacks, with half of the damage affects the wearer while the suit absorbs the other half.  The suit continues to help the wearer until it has absorbed 25 points of such inertial damage, then is too ripped up/damaged to continue protecting its wearers.  
Stealthskin. Sometimes direct protection against physical or energy damage isn’t as important as just avoiding detection.  The best defense for an attack is simply not to be attacked.Stealthskins are made of a special fiber that makes no noise when it rubs together. 
When wearing a Stealthskin, the character is permitted to use the Stealth and Concealment subskills of the Environmentalist skill as if he were a Level 1 Environmentalist.  If the character already has the Environmentalist skill, he can make amazing use of this fabric and gets a bonus of +10% to both of these skills. 

If a character sustains more than 25 points of personal damage, or is encumbered with gear (carrying more than half his STA score in kilograms) the Stealthskin no longer provides these bonuses. 

Tactical Vest. This vest is designed to hold eight ammunition magazines, helping the character distribute the weight and improving their carrying capacity by 4 kilograms. For example, a character could carry four grenades, two variable timers and one kilogram of Tornadium D-19 with easy. 

It also has several straps designed to hang off the bottom of the vest, to act as rigging onto which pistol-sized weapon holsters can be attached. The back of the vest includes five SEU PowerClips in a network of heavy-duty canvas rigging, all wired together with integrated power routing and buffering to form the equivalent of a standard 100-SEU Power Backpack.  
Built of an extremely durable ballistic material, if worn alone the tactical vest acts as a 25 point skeinsuit, but its effects are not cumulative with a skeinsuit. If worn over another skeinsuit, both of the protective layers will take the same damage. For example: a character is shot for 34 points of damage.  He takes only 17 points, and both his skeinsuit and his tactical vest take 17.  

If worn over an albedo suit, it nullifies the protective nature of that suit. 

 Add the other armor info from Star Frontiersman magazine
Power Screens
Albedo Screen. Like an albedo suit, the screen absorbs laser beams. Absorbing a laser beam uses a number of SEU equal to 1/5 the number of damage points caused by the beam, rounded up. 
For example, absorbing a beam that caused 11 damage points would use 3 SEU.

Inertia Screen. Inertia screens do the same thing skein-suits do. The screen uses 2 SEU every time it is hit.

Gauss Screen. A gauss screen absorbs all the damage caused by electrostunners, shock gloves, stunsticks and other electrical attacks. It uses 2 SEU every time it is hit.
Shimmer Screen. This type of screen is available after the Second Sathar War for public purchase. This specialized, power-hungry shield protects a character from all types of damage for short periods of time. The screen shifts between albedo, gauss, inertia, sonic, and simp defenses. 
There is a small chance that a hit penetrates the shield during the instant it shifts from one defensive type to the next. Any hit roll of 01-05 ignores the shimmer shield’s effect. Although this screen offers the best protection, no weapons can be fired out of the shield when it is activated. It drains 5 SEU per minute of operation and each hit drains 5 SEU.
 

Simp Screen. Similar to an albedo screen, a simp screen even emits a silvery aura but it protects against rafflur fire instead of laser damage. For every 6 points (or fraction of 6 points) absorbed, 1 SEU is drained from the power source.

For example, absorbing 21 points of damage drains 4 SEU. Any weapon can be fired out of a simp screen. As long as the power holds out, the wearer receives no damage from a rafflur weapon.
Sonic Screen. Sonic screens act as sound barriers, absorbing all sound that hits the screen. They absorb all damage from sonic stunners and disruptors. Absorbing a hit uses 2 SEU, and the screen itself uses 1 SEU every minute it is on.
Light Shift Screen. A light shift screen (LSS) sets up a light-bending shell around the individual or unit using it. The effects of the shell differ for each type of screen, but energy consumption and penetration are the same for all LSSs. LSSs use SEUs at different rates in different types of lighting. 

A Type I LSS bends all light away from the shell, thus creating a totally black area. This LSS types is usually used at night or by a character masking his identity.

A Type II LSS shifts the wearer’s image away from his actual location to a distance of one to three meters in a fixed direction. 
The Type III LSS unit is a variation on the type II but instead of shifting a single image of the wearer it creates up to five images (at the wearer's option), all exactly the same. Type III LSSs always create the images in a side-by-side line, with up to three meters between each image. 
Type II and III LSSs are often used by a character to draw fire away from themselves and confuse the enemy.

Exoskeletons and Powered Armor
An example of  
Section VII. Character Damage and Healing
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Damage

Whenever a character is hit in ranged combat or melee, the character suffers damage. The amount of damage caused depends on the type of attack. The Ranged Weapons and Melee Weapons tables show how much damage each weapon causes. It can be found in the equipment area of the Characters section.

Damage reduces a character's Stamina. If a character's Stamina score is reduced to zero or below, the character is dead. Defensive suits and screens can protect characters from injuries, and a freeze field or staydose injection will preserve a dead character's body so it can be revived at a medical complex.

Shock and Unconsciousness

Whenever the roll to hit in combat is 01-02, the target is immediately knocked unconscious for d100 turns. Stimdose can awaken the character sooner.

Burns

Acids, fire and extreme heat cause burns, which are very painful. If a character suffers damage from burns that is more than half his Stamina score, the character is completely incapacitated and unable to do anything until treated at a hospital. 
Wounds caused by lasers are not burns.

Add information from “A Shot in the Arm” from Dragon magazine or the ablative damage stories from Star Frontiersman magazine as optional rules.
Healing

Natural. Wounds heal naturally at a rate of 1 point for every 20 hours the wounded character spends resting. Resting means doing nothing more strenuous than taking short walks. 
A hospital can heal up to 20 Stamina points per day, at a cost of 1 Credit per Stamina point healed, plus 50 Cr per day.

Biocort. Biocortizone is a healing drug. An injection of biocort heals 10 points of damage immediately, when it is given by a medic. (Biocort has no effect if given by a non-medic.) Only one dose of biocort can be given in a 20-hour period; additional doses have no effect unless given during surgery.

Field Surgery. A medic can perform minor or major surgery on a wounded character to heal more than 10 points of damage. Surgery is described in detail under SKILLS: Medical.

Stimdose. Stimdose is a stimulant. If given by a medic to an unconscious character, the character will wake up immediately. A stimdose will restore 10 Stamina points if the points were lost to poison, disease or infection. These 10 points are restored even if the character is unconscious.
 If the character's Stamina has been reduced to -10 or less, however, the stimdose will not save him, because only one dose can be given effectively in a, 20-hour period. The stimdose will not restore Stamina points unless the poison, disease or infection has been neutralized or cured with the proper drug, or has worn off.

Life-Saving Drugs and Equipment

A character whose Stamina has been reduced to 0 or less is dead, but he can be revived if his Stamina has not gone below -30. The body can be preserved with drugs or a freeze field, and revived at a hospital.

Staydose. An injection of staydose will bring a deed character back to life, but will slowdown the body's functions so it can survive with fewer Stamina points. Staydose must be given within one minute (10 turns) of death or it will not work. 
A staydose injection will keep a character alive for 20 hours. After 20 hours, the body cannot be revived and further injections will have no effect. Only a medic can administer staydose effectively.

Freeze Field. A freeze field is a device that places a body in stasis, a sort of suspended animation. The device is fastened directly to the body. Only medics are trained to activate freeze fields correctly.

A freeze field must be activated within two minutes of death, or the body cannot be revived.

Activating the field takes five turns. Each freeze field device contains enough power to operate for 200 hours. If the power runs out, the body cannot be revived. Freeze fields can be removed safely only at hospitals. A hospital charges 200 Credits to remove the field. The character then must pay normal costs to be healed.

Biocort. Biocort can be used to bring a character's Stamina score back above O if his score was not reduced below -9.

Field Surgery. Field surgery can save a character whose Stamina was not reduced below -30 if a staydose was used to preserve the character; surgery will not help a dead character.
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Section VIII. Vehicles and Vehicle Combat
In the equipment area of the Characters section, there are statistics for several classifications of vehicle (air, ground, hover, etc.) When operating these vehicles, certain rules apply.
Vehicle operations include starting, driving, and using a vehicle to do anything it was designed to do normally. A skill check may be necessary only when a character needs to bypass a locked ignition to start the vehicle. 
Obviously, if the vehicle is damaged or out of fuel, it will not start until it is repaired or refueled.

A character usually will have no trouble starting the vehicle, but only gets one chance to operate it during an encounter if he is unfamiliar with it. If the character has driven this type of machine before, he can start and drive it automatically.

The normal operation of a vehicle does not include stunts or hazardous maneuvers. So these rules cover that. Vehicular equipment in Zebulon's Guide to Frontier Space or those found in articles in Dragon, Star Frontiersman or Frontier Explorer magazines increases the chances of successfully performing hazardous actions.
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Alien vehicles or those that have been greatly modified may pose a challenge to characters. The referee may decide to require a skill check in order for a character to use it.
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Ground Vehicle Movement
Speeds. Vehicle speeds are given in meters per turn (meters/turn). To find out how many map spaces a vehicle moves in one turn, divide its speed in meters/turn by the size of a square on the game map. For example, a skimmer traveling at 50 meters/turn on a map with 5-meter squares will move 10 squares per turn.

See the Speed Conversion Table for converting speeds from meters/turn to kilometers/hour and miles/hour.

Acceleration

A driver can increase the speed of his vehicle at the start of every game turn. To do this, the player decides how much faster he wants to move, and adds this number of meters/turn to his current speed.
There is a limit to how much a vehicle's speed can be increased in one turn. 
This limit is the vehicle's acceleration rate. The Vehicle Data Table shows acceleration rates for all the ground vehicles in meters/turn.

Example: A hover car has a top speed of 150 kilometers per hour (kph) which translates into 250 meters per turn (m/t). During its last move, the skimmer was traveling at 40 m/t or 24 kph. Its acceleration rate is 80 meters/turn. 
At the beginning of its next move, the driver of the skimmer can increase its speed to 120 meters/turn (40 + 80 =120).

Deceleration

A driver can slow down his vehicle at the start of each game turn. To do this, he subtracts the amount he is decelerating from his current speed; the result is his speed for this turn. If the result is 0, the vehicle has stopped and it does not move this turn. The amount a vehicle can slow down in one turn is limited by its deceleration rate (also see Emergency Stopping). Deceleration rates for ground vehicles are shown on the Vehicle Data Table.

Emergency Stopping

A vehicle can come to a complete stop from any speed in one turn by making an emergency stop.

The vehicle must move at one-half of its starting speed. At the end of the turn its speed is 0. The driver must make a Reaction Speed check to keep the vehicle under control during an emergency stop. If he fails the check, he loses control; see Crashes.

Maximum Speed

No matter what its acceleration is, a vehicle cannot move faster than its maximum speed. Maximum speeds are listed on the Vehicle Data Table.

Backing Up

A vehicle can drive backward at up to 50 meters/turn. A vehicle that is moving forward must come to a complete stop before moving in reverse. A vehicle's acceleration rate in reverse is one-half its normal acceleration.
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Turn Speed

The Vehicle Data Table shows turn speeds for the ground vehicles.
 A vehicle can turn 45 degrees to the right or left in every 5-meter square it enters if its speed in meters/turn is equal to or less than its turn speed. 
If the vehicle is traveling faster than its turn speed, it must move straight at least 10 meters after making a 45 degree turn before it can turn again. This information is summarized on the table below. See the diagram for examples.
Straight movement from the previous turn can be counted toward these requirements. A driver can turn a vehicle more sharply than indicated above, but risks losing control or crashing; see Short Corners.

Special Maneuvers

Besides driving straight and turning corners, vehicles, can perform special maneuvers. These include slips, pivots, skid turns, bumps and stunts.

Slips. Slipping is similar to "changing lanes"; it allows a vehicle to swerve to the right or left without changing its direction of travel. Any type of vehicle can slip. A slipping vehicle moves 10 meters ahead and 5 meters to either side. This counts as only 10 meters of movement. 
A vehicle cannot turn while slipping. A vehicle can slip once for every 10 meters it moves.


Pivot. A pivot is a turn of up to 360 degrees performed in one spot. Only hover vehicles and Explorers can pivot. A vehicle must be stationary at the beginning of the turn to pivot. 
The pivoting vehicle stays in the same square, and the driver can rotate it so it points in any direction.

Skid Turns. A skid turn is done by slamming on the brakes while turning so the vehicle skids around 180 degrees. Only ground cars ground cycles and Explorers can perform skid turns. 
The vehicle must be traveling from 60 to 80 meters/turn. It actually will move only 20 meters during the turn, and have a speed of 0 at the start of the next turn. 
The driver of the vehicle rolls percentile dice. If the result is less than or equal to his Reaction Speed, the driver performs the skid turn safely.
 If the result is higher than the driver's Reaction Speed, the vehicle will point in a random direction when it stops skidding. When this happens, move the vehicle as if it had kidded successfully. Now roll 1d10 and turn the vehicle 45 degrees clockwise a number of times equal to the number rolled.

Bumping. A driver can try to make another vehicle crash by bumping it. In order to bump, the driver or his team must have initiative for the turn. The driver must slip directly in front of the other vehicle. 
Both drivers then make Reaction Speed checks. The driver who performed the slip makes a normal check, but the driver whose vehicle was bumped has a modifier of - 15. If either driver fails the check, he loses control of his vehicle (see Crashes).
Also see Optional: Expanded Bumping Maneuvers for more information.

Stunts. Drivers can perform other stunts, such as jumping their vehicles over bridges, at the referee's discretion. Things to consider when setting up a stunt are the type of vehicle being used, the amount of open space the vehicle has to work with, and the vehicle's condition and cargo.

Short Corners. A driver can try to turn his vehicle tighter than its speed allows, but risks losing control of the vehicle and crashing. A driver shortens a corner if he tries to turn 5 meters before he should.

For example, a ground cycle has a turning speed of 100 meters/turn. If the cycle is traveling 150 meters/turn, it must travel straight 10 meters after making a turn before it can turn again. If the driver tries to make the second 45 degree turn after traveling straight only 5 meters, he is shortening the corner by 5 meters.

Whenever a driver shortens a corner, the player must roll d100. If the result is less than or equal to the driver's Reaction Speed, the driver makes the turn safely. If the result is higher than the driver's Reaction Speed, the driver loses control during the turn (see Crashes).

Optional: Expanded Bumping Maneuvers

The article “Here Comes the Cavalry! Conventional warfare in the STAR FRONTIERS® game,” by Matt Bandy appeared in the April 1987 issue of Dragon Magazine. Bandy offered some expanded rules on bumping maneuvers and vehicle combat that have been incorporated here.
Some examples of bumping in vehicle combat under the Star Frontiers Alpha Dawn rules seem pretty unlikely, such as a hovercycle running an explorer off the road. Robots might also be involved in bumping attacks too, in particular are those with heavy-duty, heavy-duty reinforced and super-duty bodies. 

The Vehicle/Robot Bumping Table provides a bump number for various vehicle and robot types, which can be used to resolve such attacks.

	Vehicle/Robot Bumping Table

	Vehicle/Robot Type
	Bump Number

	Hovercycle

Light Body Robots
	1

	Ground Cycle, Standard Robots 
	2

	Standard Reinforced Robots
	3

	Hovercar
	4

	Ground car, Heavy-Duty Robots
	5

	Hover Transport
	6

	Ground Transport, Heavy-Duty Reinforced Robots
	7

	Warbots with Heavy-Duty and 

H-D Reinforced Bodies 
	8

	APC (hover)
	9

	APC (ground); Super-Duty Robots
	10

	Hovertank, Warbots with Super-Duty Bodies
	12

	Explorer
	13

	Tank
	14

	Battlewagon
	16


When a bumping situation occurs, the referee finds the difference between the two vehicles. Bump Numbers and multiplies that number by five. The result is added to the modified reaction speed (RS) score of the driver of the higher-valued vehicle, and then subtracted from that of the driver of the lower-valued vehicle. 

A percentile-die roll is made for each driver to resolve the success or failure of the bump. Rolls of 01-05 always indicate success, just as rolls of 96-00 always indicate failure.

For example, a hovercycle is trying to run a ground car off the road. A quick look at the Vehicle Bumping Table shows the difference between the two vehicle’s Bump Numbers to be four. 

The hovercycle driver’s score of 63 minus 20 (4 x 5 = 20) is 43, and the ground car driver’s score of 81 plus 20 (for being the driver of the higher-valued vehicle) and minus 30 (for being the vehicle bumped) is 71. 

The hovercycle driver makes a 1d100 roll of 26, meaning he maintained control of his vehicle. The ground car driver is not so fortunate: a roll of 95 indicates loss of control. 

The referee now consults the Control Table in the Alpha Dawn expanded rules (page 31) and continues play.

When a driver loses control of his vehicle, standard procedures governing this situation apply. The exceptions to this rule are the tank (ground) and the battlewagon. 

Due to their low centers of gravity and width, these two vehicles do not roll over. Treat a result of either “roll” or “roll and burn” as a spin.

Crashes

Sometimes the driver loses control or is forced into crashing. These rules cover such events.

Losing Control. When a driver loses control of his vehicle, the player must roll d100 and check the Control Table to see what happens to his vehicle. The die roll is modified by adding the vehicle's speed in meters/turn to the result.

Explanation of Results

Reduce Speed. The vehicle immediately reduces its speed by the indicated amount. If this is more than half of the vehicle's current speed, the vehicle slows down to one-half its current speed. The vehicle finishes the move at this new speed.

Skid. The vehicle is skidding out of control. Divide its speed in meters per turn by 10, rounding fractions up. Move the vehicle this number of meters in the direction it was moving before it went out of control. If the vehicle skids into a building or other obstacle, treat it as a collision (see Collisions).

Otherwise, the vehicle continues moving from its new position.

Spin. The vehicle is skidding out of control and spinning. Divide its remaining movement by two.

Move it that many meters in the direction it was traveling before it started skidding. Now roll 1d10 and turn the vehicle 45 degrees clockwise a number of times equal to the number on the die. 
On the next turn the vehicle will skid to a stop. Move it one-half of its speed in the direction it was traveling before it went out of control and roll 1d10 again to determine how much it spins.

Roll. The vehicle is rolling out of control. Treat this the same as a spin, but do not roll 1d10 to determine the vehicle's facing. Instead, each passenger in the vehicle suffers 1 d10 points of damage. When the vehicle stops rolling, roll 1d10; if the result is 1, 2 or 3, the vehicle is right-side-up. Otherwise it is on its side or top. The vehicle will run again in 1d10 turns if it was traveling at its turn speed or less.

Roll and Burn. This is the same as a roll, but the vehicle is burning also. Each passenger suffers an additional 1d10 damage from the fire at the start of each turn he is in the vehicle. 
A character can get out of the vehicle in one turn if it has stopped rolling. If a character tries to get out of the vehicle while it is rolling, he must make a Reaction Speed check. If he passes the check, he has escaped from the vehicle. If he fails the check, he has not gotten away from the vehicle and he suffers an additional 1d10 damage immediately.

Collisions

If a moving vehicle hits a building, rock, other vehicle or obstacle of any type, it has had a collision. The vehicle stops moving immediately.

Damage to Vehicles. If the vehicle was traveling faster than its turn speed, it will not run again without extensive repairs. If the vehicle was traveling at its turn speed or slower, it can be driven again after 1 d10 turns. However, its acceleration and turn speed are reduced by 20 meters/turn.

Injury to Passengers. When a vehicle crashes, divide its speed in meters/turn by 20, rounding fractions down. The result is the number of d10 that are rolled to determine how many points of damage each character takes. Add 2 points to each die result if the character was riding a ground or hover cycle, and subtract 2 from each die if the character was riding in an Explorer (no die roll can be modified below 0). This information is summarized on the table below.

Armor. Skeinsuits and inertia screens will absorb half of the damage a character suffers in a crash. Crashing Through Obstacles. If characters try to drive through a barricade or obstacle, the referee must use his discretion to decide how badly the vehicle is damaged, whether it keeps running, and whether the passengers are hurt. A vehicle may be able to smash through obstacles that are less solid than concrete posts or parked vehicles.

Vehicle Combat
This next section covers only personal weapons fired from or at vehicles. Vehicle-mounted weapons are covered in the Tanks a Lot section.

Firing From Vehicles. A character who fires a weapon from a moving vehicle has a -10 modifier to hit. If the vehicle is moving faster than 150 meters/turn, the modifier is -20.

Shooting At Passengers. A character can shoot at a passenger inside a vehicle. There is a -20 modifier because the passenger has hard cover, and a -10 modifier if the vehicle is moving. Needlers can injure passengers only if the vehicle's windows or top are open.

Firing At Vehicles. If a character fires a weapon at a moving vehicle, he has a -10 modifier to hit. This modifier does not apply if the vehicle is moving directly toward or directly away from the firing character. 
Needlers and gas grenades have no effect on vehicles.

Damaging Vehicles. Whenever a vehicle is hit by gunfire, an exploding grenade or a thrown explosive, the attacking character must roll 2d10 on the Vehicle Damage Table. The number of dice of damage caused by the attack is added to the result. This number is modified by the type of vehicle. A separate roll is made for each successful attack.

Explanation of Results

No Effect. (Optional: any damage is applied to the vehicle’s structural points.)
Turn Speed -15/Acceleration -20/Top Speed -30. The vehicle's turn speed, acceleration or top speed is reduced by the indicated number of meters/turn.

Steering Jammed Straight/Left/Right. The vehicle’s steering mechanism has been jammed. If straight, the vehicle cannot turn. If right or left, the vehicle must turn 45 degrees in the indicated direction after each 20 meters of travel. 
For example, a skimmer traveling at 80 meters/turn with its controls  jammed in a right turn must turn 45 degrees to the right after/raveling 20, 40, 60and 80 meters during its next move. The skimmer can decelerate or accelerate, but cannot change its direction.

Speed -20 per Turn. The vehicle must reduce its speed at least 20 meters/turn until it is stopped. It can decelerate more than this if the driver wants, but it cannot accelerate. 
Spin. See Control Table results.

Vehicle Burning. The vehicle has caught fire. Each passenger will suffer 1d10 points of damage at the start of every turn they are in the vehicle.

Roll. See Control Table results.

Roll and Burn. See Control Table results.

Example: BliCluet the Dralasite is shooting its laser pistol at a street punk that has just stolen BliCluet's hover cycle. Its Dexterity is modified by -10 because the target is a moving vehicle, and by -20 because the cycle is at medium range. BliCluet has a modified Dexterity of 15 for this shot. One of its two shots hits the cycle. BliCluet had the laser set for 7d10 damage.

The player rolls 2d10 and gets a 16. Adding 7 for the damage and 2 because the target was a cycle gives a modified result of 25; the cycle's steering is jammed to the right.

Section IX. Flying Movement and Combat
Characters can fly using glijets, jetcopters and aircars. The movement rules for these vehicles are different than those for ground vehicles.

Glijets

A glijet is a combination rocket pack and hang-glider. The rocket pack is used to get the wearer up into the air. The chemical fuel tank holds enough fuel to burn for 20 turns (two minutes). 
A character can climb 50 meters straight up every turn he burns fuel. The rocket can be turned off at any time. When it is shut off, the wearer can open the collapsible wings and glide. 
The rocket usually is shut off when gliding, but it can be left on to increase speed.

Speed and Distance. If there is no wind, the wearer can glide 5 meters horizontally for each meter he drops vertically. A gliding character drops 10 meters/turn, with or without using the rocket. If the rocket is used in level flight, the speed increases to 100 kph.

Characters can travel much farther and stay aloft much longer if there is wind or if they are riding on rising air currents. This is subject to the referee's discretion, but favorable winds and air currents ca n multiply the distance traveled and the time spent aloft by as much as 10.

Landing. A character that does not use the rocket to land must pass a Dexterity check in order to land on target. If he fails the check, he misses his target square by 2d10 meters in a random direction.

Tactical Movement. A character that is gliding with the rocket off can make one 45 degree turn per game turn. Using the rocket allows the character to turn up to three times at any point in his move.

Jetcopters and Aircars

Tactical Movement. Jetcopters and aircars can make up to six 45 degree turns in one game turn. These turns can be made at any point in the vehicle's move.

Aircars and jetcopters can accelerate or decelerate up to 100 meters/turn each turn. If they are stopped, these vehicles can hover in place and turn to face any direction. They can increase or decrease their altitude by 20 meters/turn.

When scouting, jetcopters and aircars fly at or above the level of the treetops, 50 to 100 meters above the ground. To stay out of sight they can fly very close to the ground, following the contours of the hills and valleys. This is called Nap of the Earth (NOE) flying.

NOE flying limits a jetcopter to its cruising speed and an aircar to 100 kph (175 meters/turn).

Aerial Combat

The following modifiers should be used when flying vehicles are involved in combat.
Other modifiers are used when they apply. Jetcopter passengers can not shoot unless the side doors are

open. Aircar passengers can not shoot unless the canopy is open. This exposes the passengers and the pilot to fire, and reduces the aircar's speed to 80 meters/turn.

Damaging Glijets. The only way to shoot down a glijet is to knockout or kill the user. Shooting at the wings has no effect.

Damaging Jetcopters and Aircars. When a shot hits a jetcopter or aircar, the attacker rolls 2d10 and adds the number of dice of damage caused by the attack. This number is found on the Flying Vehicle Damage Table.

Explanation of Results

Acceleration -30. The vehicle's engines were damaged, reducing its acceleration by 30 meters/turn.

Turns -2. The vehicle's control and steering equipment was damaged, reducing the number of turns it can make per game turn by two.

Forced Landing. The vehicle's fuel tank or parabattery was hit, leaving it with enough fuel to fly for 10 more minutes (100 turns). If the vehicle does not land within 10 minutes, it will crash.

Loss of Control. The cockpit was damaged by the attack. The pilot must pass a Reaction Speed check to keep the vehicle under control. If he fails the check, the vehicle immediately loses d100 meters of altitude. If the vehicle loses more altitude than it had, it crashes.

Vehicle Burning. The vehicle is out of control and burning. It will crash in two turns. Characters can jump from the vehicle (see Movement: Jumping) or use a parawing. A parawing is a small, emergency glider, similar to a glijet with no rocket. A parawing will not work if the character was less than 10 meters above the ground when he jumped.

Crashing

Passengers in a vehicle that crashes suffer 1d10 points of damage for every 10 meters the vehicle fell, plus 1d10 points of damage for every 20 meters/turn it was traveling. This damage is doubled if the character is not strapped into a seat. When dividing the vehicle's altitude by 10 and speed by 20, round fractions down.

If the vehicle is burning, the character suffers an additional 1d10 points of damage at the start of every turn he is in the vehicle. The crashed vehicle will not fly again without extensive repairs.

Example: A jetcopter is traveling 75 meters above the ground at 30 meters/turn when an attack damages the cockpit. The pilot fails his Reaction Speed check, so the copter drops d100 meters. The die roll is 83, meaning the vehicle drops 83 meters. This is more than its altitude, so it crashes. 
One passenger jumps using his parawing, but the pilot does not have one. When the copter hits the ground he suffers 7d10 damage because it fell 75 meters and another 1d10 because it was traveling 30 meters/turn.

OTHER VEHICLES

Many other means of transportation besides those described above are available in STAR FRONTIERS games. The systems and vehicles listed below will not be used in combat very often, but players may find ways to work them into their adventures.

Public Transportation

Monorails are the most common mass transit systems on Frontier worlds. Monorail cars can hold up to six passengers and travel at 70 to 100 meters/turn.

Monorail passengers usually pay 1 CR per day for an unlimited number of rides. Occasionally, monorails are built underground and called subways.

Cabs of many types are common. Ground cars, skimmers and even cycles are used as cabs. Some are operated by drivers while others are piloted by robots or computers. A typical price is 2 Cr for the first kilometer traveled and 1 Cr for each kilometer after that.

Moving Walkways, also called people-movers or sliders, are sidewalks that are built like conveyor belts.

A person simply steps onto the slider and it carries him, her or it along at 10 meters/turn. Using a slider does not cost anything.

Flyers

Super-Sonic Transports, or SSTs, are large jetpowered aircraft capable of flying at very high altitudes at several times the speed of sound (sound travels 1,988 meters/turn). They are used as luxury passenger planes flying between large cities, as large cargo haulers supplying cities under construction, etc.

Orbital shuttles, often called orbiters, are a cross between an airplane and a space ship. They are powerful enough to fly into orbit around a planet, and sturdy enough to re-enter the atmosphere and land on the surface. They are commonly used to carry supplies and passengers to orbiting space stations and spaceports. An orbiter can reach an orbiting space station in one to two hours.

Water Vehicles

Ships of many varieties are found throughout the Frontier. Players can find anything from three-mast sailing ships to luxury liners and supertankers.

Hovercraft are used commonly in areas where the sea is relatively calm. Skimmers can be used over water if the waves are not more than 40 cm high.

Submarines are used on worlds where the seas are very rough, covered with ice or otherwise unsuited to surface travel. They are common around underwater cities and sea-bottom mines.

Animals

Riding Animals and beasts of burden are used on many planets where the local technology is not advanced enough to build other vehicles. They also are used to get into areas that are too rough for ground vehicles, or where their natural abilities to sense water or danger are needed more than a vehicle's speed and reliability.

Section X. Tanks a Lot: Expanded Vehicle Combat
Simba the Yazirian and Dandel the Dralasite crested the second-to-the-last dune before the Streel outpost – and almost bumped into a perimeter guard. Simba’s sonic sword cut the man in half before he even raised his weapon. 

"As I was saying," the unrattled Dandel continued, "the problem with this war is that it’s boring. We watch Streel, they watch us, and occasionally somebody gets shot. What we need is some excitement. We need something like…" 

Suddenly, the stutter of a machine gun sounded ahead. Simba and Dandel hurriedly climbed that last dune and unslung their magnigoggles. All was clear at the base, but a firefight was in progress along the base highway.

A hover transport with Streel markings was trying to reach the base as an Explorer with GTF insignia gained on it. A jet of oil splashed from the truck; the Explorer fishtailed through the slick, barely keeping control. Slowing down, the Explorer released a guided missile from its roof rack. The transport driver tried to dodge, but the missile hit and the truck rolled over twice under the blast, landing upright but flaming.

As the Explorer approached, one of the trucks turrets turned to face it. Fire from a heavy flamethrower licked over the Explorer's roof, setting off the three remaining guided missiles in a red ball of fire and light. 

"Now that," said Simba, "is exciting!" 

The Star Frontiers combat rules are excellent, but some areas were omitted – the most unfortunate omission being vehicle-mounted weapons and armor.

Armed and armored vehicles would be used extensively by the Frontier mega-corps, Star Law and other law-enforcement agencies, explorers of planets with hostile native life, and those earning a living by illegal means. Since these categories include virtually all player characters, the need for vehicle combat rules is obvious. This article attempts to rectify that problem.

► 
Above is the introduction to Alex Curylo’s “Tanks a lot!” story from Dragon Magazine #99. 

The following rules are also based on information in Zebulon’s Guide and stories in Star Frontiersman magazine including one by Larry Moore called “Non-Civilian Duty Vehicles.”


Defenses: Structure Points, Armor & Defense Screens

Defense screens and armor are the two basic vehicle defenses in Star Frontiers. With the optional rules published in Star Frontiersman magazine, vehicles also have structure points so you know when they have taken so much damage that they are rendered useless. The structure takes damage when the “No Effect” result is rolled on the vehicle damage table.

The number of structure points (SP) that a vehicle has is equal to its size multiplied by 200.

	Vehicle Structure Point Table

	Size
	SP
	Example(s)

	1
	200
	2 person cycles

	2 
	400
	2-4 person small cars

	3
	600
	Mid-size cars (standard Star Frontiers ground cars and hover cars)

	4
	800
	Small cargo trucks or vans.

	5
	1,000
	Large cargo haulers, tractor trailers.

	6
	1,200
	Truly large vehicles but excludes mass transports such as monorails.


The simplest vehicle defense is armor and its effectiveness depends on its composition, method of fabrication, location, thickness, and angle of slope. For the game, all these considerations (as well as details like bulletproof windshields and wheel guards) are neatly integrated into coats of armor. 

Note: many modifications must be made while the vehicle is being built. Taking an existing vehicle and modifying it may take longer and be more expensive.

Non-civilian duty modifications – such as corporate, security, paramilitary and military-duty – come with reinforcements and structural changes that offer certain levels of protection. When rolling on the vehicle damage table, subtract the protection number located in the non-civilian duty table is subtracted from the result.

Armor also increases the protection number along with increasing the vehicle’s structure points. 

· Normal armor adds 5 protection points (PP) and increases the structure point rating by 25 percent (SP x 1.25). The armor also reduces crash injuries to occupants by -1 point per die.

· Heavy armor is restricted to vehicle sizes 3+. It adds an additional 8 protection points (raising the PP value to 13), increases structure points by 50 percent (SP x 1.5) and reduces crash injuries to occupants by -2 points per die.

Normal armor can be made to be concealable – at double the normal cost. Heavy armor cannot be concealed. 

A vehicle can be painted with reflective paint. This costs the same as an armor coat and provides an additional modifier of -10 from vehicle damage rolls due to laser attacks. Note that these coats are not concealable. 

Vehicles can also be shielded from an electrical discharge (ED) and electromagnetic pulse attacks at a cost of 1,000 Credits times the vehicle size. For example, an adventurer has a custom-built Explorer (size 4) hardened against an EMP attack. It will cost him an additional 4,000 Credits.

Unshielded vehicles and electronics that suffer an ED attack may require extensive repairs before they are serviceable. 

Spray Armor
Another armor technology is a spray-on synthetic armor that helps nullify nearly all kinds of damage. 

This spray is extremely thick and can be used to protect structures as well as vehicles. The number of layers determines the resistance to damage.

Spray armor is heavy, however, and slows a vehicle down. For every layer added to a vehicle, the following modifications must be made:

· Each layer of armor can only absorb a total of 25 points of damage; it is destroyed once this amount has been done, but new layers can be applied later.

· All of the armor’s protection must be penetrated before damage requires the referee to consult the Vehicle Damage Table.

· The vehicle’s maximum speed is reduced – atmospheric craft are slowed by 40 kilometers per hour per layer, all others are cut by 15 kilometers per hour (kph) per layer.

· In a crash, passengers suffer damage as if the crash occurred at a speed that was 10 meters/turn less for each layer of armor.

· Spray armor can be added in addition to the normal and heavy armors previously listed.

Vehicle Defensive Screens

A defensive screen can also be added to a vehicle including: 

· Albedo: This screen uses 2 SEU per minute of operation, and it absorbs all laser damage at a cost of 2 SEU per 5 points of damage absorbed. 

· Gauss: This screen absorbs electrical attacks including those from WarTech bolt weapons and electric swords. It drains 4 SEU per minute of operation and 2 SEU for each hit absorbed. 

· Halo: Holographic screens are for use in sneak attacks. Vehicles fitted with holo screens will have camouflage feedback loops. In certain terrains this tactic is not effective. In passage over sand dunes, for example, vehicles tend to raise a cloud of dust that the holo screen cannot hide, creating suspicion among observers. In these instances, it is best to disguise the vehicle as something more regionally appropriate, such as a thundering herd of camels. Holo screens cannot disguise or hide a vehicle from radar or infrared sensors. Holo screens use three SEU per minute.
· Inertia: This screen uses 4 SEU per minute of operation, and it reflects half the dice of damage done by ballistic attacks (and crashes) at a cost of 1 SEU per die of damage reflected.

· Light Shift: This screen sets up a light-bending shell around the vehicle and uses 4 SEU per minute of operation. Power usage depends on light conditions (see chart on page 68 of the Zebulon’s Guide). It will also absorb laser fire at the rate of 1 SEU per point. Three different types of Light Shift screens can be mounted on a vehicle. A Type I light shift screen bends all light away from the shell of the vehicle, creating a totally black area. This type of screen is normally useful at night. A Type II screen shits the vehicle’s image a distance of one to three meters in a fixed direction (which is decided upon the purchase of the device). A Type III creates up to five images, with each image being about three meters apart.

· Shimmer: This type of screen is available after 100 FY for public purchase. This specialized, power-hungry shield protects a vehicle from all types of damage for short periods of time. The screen shifts between albedo, gauss, inertia, sonic and simp defenses. There is a small chance that a hit penetrates the shield during the instant it shifts from one defensive type to the next. Any hit roll of 01-05 ignores the shimmer shield’s effect. Although this screen offers the best protection, no weapons can be fired out of the shield when it is activated. It drains 5 SEU per minute of operation and each hit drains 5 SEU. 

· Simp: This screen absorbs all damage from rafflur-like weapons. It uses 2 SEU per minute of operation and absorbs all rafflur damage at the cost of 1 SEU per 6 points absorbed.

· Sonic: This screen absorbs sonic attacks. It uses 2 SEU of energy for every minute of operation and 4 SEU every time it absorbs a sonic attack. Furthermore, this screen completely masks the sound of the vehicle or its passengers so communication can only be done with radio or hand or light signals. 
Example: A hovercar and a jetcopter are slugging it out. The car's universal turret fires a heavy laser (set at 20d10 damage) straight up and hits the jetcopter. The jetcopter's albedo screen absorbs it at a cost of 40 SEU. The jetcopter then drops a heavy bomb (50d10 damage) which hits the car. The hovercar’s inertia screen reflects half the dice (25) at a cost of 25 SEU. Its driver now rolls on the Damage table with a +25 on the dice. 

Power screens are powered by the power econopack – 250 SEU, 25 kg, 1250 Credits; 4 weapons adapters, 1 screen adapter, 5 miscellaneous adapters. The cost for the screen varies with the size of the vehicle, as shown on the Vehicle Table. 

Targeting Systems 

Numerous targeting systems are in use throughout the Frontier Sector. The most common target systems are manual aiming, cyberlink, and the eye-weapon coordination (EWC).

Manual Targeting 

The most common form of using vehicle weapons by civilians and even paramilitary units is manual targeting. This means the gunner operates the weapon by hand, lining up a shot and firing. The gunner using this system must expose himself to enemy fire but will have hard cover if the weapon is mounted on a vehicle. Skill bonuses apply when using this system.

Weapons mounted on turrets may have a telescopic or external camera system that allows the gunner to remain protected and control the weapon by a joystick (antiquated systems might be operated by a mechanical or hydraulic system).  Cost for the protected manual aiming system: 500 Credits.

Cyberlink

Effect: Allows the gunner to fire multiple weapons without penalty; 30% base chance to hit + 10% per computer level

Mass: 5 kg + 1 kg per weapon link

Cost: 5,000 Credits + 500 Credits per weapon link

Power: 1 SEU per turn per linked weapon

Also called a Computer Linked System, this is a direct mental hookup by computer to a weapon to control its firing. Up to 5 weapons can be controlled by one gunner (or 3 by a driver) at no penalty to firing multiple weapons. Each weapon requires a separate link – even if they are in the same turret; this link weighs an additional 1 kilogram uses 1 SEU per turn of operation. 

The base chance to hit is 30 percent plus 10 percent per software level.

	Software Level
	1*
	2
	3
	4
	5
	6
	7
	8

	Function Points
	1*
	2
	4
	8
	16
	32
	--
	--

	*Level 1 software is included with the cyberlink computer

	The cost of the cyberlink progits is 1,000 Cr per function point 


Eye-Weapon Coordination 

Effect: +30% chance to hit but no weapon’s skill bonuses, +2 IM

Mass: 5 kg + 1 kg per weapon link

Cost: 3,500 + 300 Credits per EWC linked weapon

EWC Helmet: 200 Credits

Power: 1 SEU per turn per linked weapon 

EWC systems use a special helmet or electronic goggles that can track the movements of the wearer’s eyes. Through a complex circuitry link, it brings the vehicle’s weapons to bear along the wearer’s line of sight. It provides the gunner/vehicle a +2 bonus for his Initiative Modifier (IM).

When the weapons are aimed at the target, the gunner has only to push a button, flip a switch, or pull a trigger to fire any combination of weapons. The helmet/goggles can be switched from infrared to normal vision and can be turned on or off. 

The gunner need not expose himself to enemy fire because the helmet is connected to a set of infrared and video cameras. The images these cameras receive are projected onto the inside of the helmet visor.

The vehicles have one gunner operating each turret who may fire any combination of the weapons mounted on the turret in any one direction on a given turn. Of course, turns must respect their limitations.  

EWC gives the user a +30 modifier to hit. The gunner receives no additional bonuses due to weapons skills.

Countermeasures

Electronic countermeasure (ECM) devices are another form of defense which is intended to scramble other types of electronic detection and targeting systems including those that are based on radar, sonar, infrared, etc. One of the drawbacks is that opponents will know someone is jamming them.

Infrared Jammer 

Effect: Prevents infrared sensors from locking on; -30 percent chance for targeting units relying on IR

Mass: 4 kg

Cost: 500 Credits

Power: 2 SEU per turn

IR jammers make the vehicle invisible to infrared sensors.

Radar Jammer

Effect: Prevents radar-based sensors from locking on; -30 percent chance for targeting units relying on radar

Mass: 5 kg

Cost: 500 Credits

Power: 2 SEU per turn

Radar jammers may also interfere with the radar systems of nearby friendly units.

Chaff Pod

Effect: 40% chance to disrupt a missile lock-on

Mass: 25 kg

HP: 1

Cost: 100 Credits

Chaff pods are carried by aircraft and are dropped after a missile has locked on. The pod explodes, releasing hundreds of metallic coated fibers that cover a large area and provide many false returns. Modern Frontier chaff is useful against radar, sonar, LIDAR, shape, infrared and other sensors. The debris cloud lasts for up to 1-5 minutes unless there is a fierce wind to disperse the chaff.

Corner Reflector Pod

Effect: 60% chance to disrupt a missile lock-on

Mass: 25 kg

HP: 1

Cost: 200 Credits

Similar to chaff pods, corner reflector pods release many-sided objects that re-radiate sensor signals, mostly back toward the source and disrupt missile lock-ons. The debris cloud only lasts 1-10 turns.

Section XI. Area Effect Weapons
Zebulon’s Guide to the Frontier added information about weapons that inflict damage over a wide area. Larger explosives have an immediate and a secondary blast area. Area effect weapons include:

· All grenades (previously covered under Grenades and Thrown Weapons)
· Explosives, including artillery and recoilless rifle shells, TD-19 and TD-20 packs, specialized gyrojet ammunition  

· Grenade rifles and mortars
· Mines
· Bombs
· Missiles, rockets
Combat Modifiers 
The interpretation of "slow" and "quick" is different for missile combat. When firing a missile at a target, the referee should consider not only how fast the target is moving, but how far away it is. 

Example: A jetcopter flying at full speed within 50 meters of an attack is moving quickly. Flying at the same speed hundreds or meters away it may be considered to be moving slowly. The referee must use his common sense.

The only time target size is considered for missile combat is if the target is relatively huge in comparison to the attacker. Then a +10 percent modifier may be granted to the attacker. Generally, though, area effect damage negates the consideration of size.
Remember, rocket launchers, recoilless rifles, missiles and artillery are considered heavy weapons and the -10 percent to-hit modifier applies to the attacker firing them. Units engaged in indirect fire, such as artillery, receive an additional -10 percent penalty.

For more information about Automatic Hits and Automatic Misses, see Section IX. General Combat Rules, page ___.
Rates of Fire
Each weapon has its own rate of fire, check the Weapons Charts and equipment descriptions.

Note that the type I missile's rate of fire is listed as variable. This applies to MLTCs (Multiple Launch Tube Clusters) that commonly fire type I missiles and can be automated to launch more than one at a time. 

Normally a hand-held type, the micromissile has a rate of one launch per turn. Type I missiles require one turn to launch. Type II missiles usually require two turns to launch and type III's take three turns to launch.
Advanced military robotic loaders may speed up the reloading process, at the referee’s discretion, but such equipment should not be readily available to players unless they are serving in the armed forces. 

Immediate and Secondary Blast Areas

When high explosives detonate, the blast radius on the Weapons Table is the immediate blast area. 
Every character, robot, vehicle, structure or other item within that area will take damage. 
Roll individually and then determine what effect armor, defensive shields and other cover may alter the result.

If the blast occurs in the open – and it is the result of TD-19 packs, type I through III missiles or artillery rounds – there is a secondary blast area. Refer to the explosives’ description for its secondary blast radius but for rockets, missiles, bombs and artillery shells, the secondary blast radius is equal to 1.5 times the radius of the immediate blast area. 

For example, if the immediate blast area has a radius of 15 meters, the secondary blast radius extends out another 7.5 meters. Anyone (including robots) from 15 to 22.5 meters from the detonation site must pass a Reaction Speed check. Characters who fail the check must roll on the Secondary Blast Radius: Effects Resolution Table.
Types of Warheads
Like grenades, the warheads for area effect ordinance come in a variety of styles. Missiles can mount  sensor, antimissile, electrical, field crusher, standard explosive and high explosive. The foam warheads include acid, chemical defoliant, dye, extinguish, irritant, slick, solid, and rad-blast. Gas warheads include doze, dusk, nightfall, poison, and smoke. While rounding out the selection are incendiary, sonic stunner, and tangler warheads.

Although they act similar to their smaller grenade counterparts, because of the larger size of missiles, bombs, large mines, and artillery shells, they also have a  secondary blast area. Typically the effects of these weapons are reduced by half or are greatly diminished. 

Sensor Warhead. This non-damaging warhead can only mounted on type II or III missiles (mines, artillery shells, and bombs  can use sensory fuses, but they are much smaller and more limited).  

A sensory warhead uses, radar, infrared, ultraviolet, radiation, and shape detectors so a missile can lock on to its target, providing a +30 percent modifier to hit. However, the sensor can only identify objects within a 45-degree cone in front of the missile.

Antimissile Warhead. This specialized munition is normally mounted on Type II or III missiles. Its purpose is to destroy an incoming missile before it hits its target.
 It does this by exploding near the incoming missile (or flight of missiles and rockets) and releasing shrapnel and hundreds of metallic coated fibers that cover a large area and provide many false returns. Thus it acts similar to a chaff pod (See Countermeasures).

To be successfully used, it must be paired with a sensor warhead. 

An antimissile warhead can destroy/distract not just one incoming missile, but a whole flight of rockets that were fired from one enemy during the same turn. However, the player firing the antimissile would need to roll to hit each missile. 

Type III missiles can carry two antimissile warheads, but this helps increase the chances of knocking out one attacker’s missiles. The second warhead cannot be used to target another missile (or flight of missiles) coming from a second or third attacker. 

In desperation, a character can fire an antimissile at another target. It will explode and has a blast radius, but it is generally not as effective as it is against missiles and rockets, hence the decreased damage rate.
Electrical Discharge: Releasing a high charge of electrical energy when it strikes, the electrical discharge warhead short-circuits every device in the blast radius  including computers, chronocoms, and other normal electronics. It can stop an unshielded vehicle, warbot, etc. dead in its tracks, requiring extensive repairs. 

The ED warhead acts as an electrostunner set to damage for every bioform in the primary blast area.

If the target is specially insulated, the damage is negated. This insulation is not a power screen, but rather an extensive hardening of a device’s/robot’s/robot’s internal circuitry that is much more comprehensive than installing an anti-shock shock implant.
Bioforms equipped with an anti-shock implant or protected by a gauss screen are 100 percent shielded from the ED warhead’s effects, but the same is not true for their other electronic devices.

If EMP shielding is included as part of the robot’s (or vehicle’s, computer’s or device’s) initial construction, the cost is an additional 50 percent of its body style while weight only increases 10 percent. If this shielding is installed later, the modification is an added 90 percent of the robot’s body style cost while weight increases 20 percent. 

Effects: an anti-shock implant is only 10 percent effective against an ED or EMP weapon. A gauss screen is only 20 percent effective. EMP shielding is about 70 percent effective. It can be combined with an anti-shock implant and/or gauss screen to theoretically provide 100 percent shielding (an automatic hit by an EMP weapon will overcome any protection). 
While most unshielded robots, vehicles, computers, and devices will need extensive repairs if they suffer an EMP attack, those that have EMP shielding have a cumulative 5 percent chance per turn of “rebooting” and being able to resume operations.

Within the secondary blast radius, the ED warhead will “stun” an unshielded robot, vehicle and other electronic systems for 1d10 turns/warhead size; bioforms need to conduct a Stamina check with a + 20 percent modifier or likewise will be stunned for 1d10 turns. For example, a robot within the secondary blast radius of an ED warhead will be stunned for 3d10 turns. 

Any bioform, robot, vehicle, computer, or device shielded by a gauss screen or A-S implant will be fully protected from an ED warhead if they are within the secondary blast area.

Standard Explosive and High Explosive Warheads. Standard explosive warheads will cause normal damage to people, structures, robots, vehicles, and other objects within their primary and secondary blast radii. High explosive warheads are more designed to inflict maximum damage to “soft targets” – i.e. people, animals, light structure buildings. But, when used against armored robots, vehicles, buildings, spaceships, etc. the amount of damage they inflict is similar to a standard explosive bomb.

Field Crusher. This warhead only damages force fields and other energy screens such as inertia, albedo, gauss, light shift, simp, sonic, shimmer, etc. Refer to the Weapons Charts for the amount of damage it will cause within the immediate blast area to these types of fields. It will also cause holographic screens to collapse, draining an equivalent amount of energy from their power sources as it would by damaging other screens. Field crushers only inflict half-damage on protective screens in the secondary blast area. Otherwise, these munitions have no other effect on bioforms or electronics.

Foam. This warhead behaves as a foam grenade of the same type. Within the secondary blast radius, cut its effects in half. For example, if a chemical defoliant bomb is used, not all vegetable matter within the secondary blast radius will be hit (a 50% chance of not being hit); an extinguish foam will only put flames out half the time in the secondary blast radius; etc.    
Note, because warheads are much larger than grenades, they will affect larger creatures easier. For instance, a large animal might be able to break free from the effects of a solid grenade, but it will be caught by a small solid bomb going off.
Gas. This warhead behaves exactly like a gas grenade of the same type, however, it is much more persistent. Assume that the resulting gas cloud – barring a fierce wind – will last for 1 turn times the weight of the warhead. Thus, the doze gas cloud from a small bomb weighing 15 kilograms will last for 15 turns. 

A breeze will also cause such a cloud to drift from its original location, following the direction of the wind, and any gases will sink into lower lying areas. So, if a character is taking cover in a ditch, the gas cloud from a poison bomb may drift to where he is at.

Since the size of warheads, bombs, and artillery shells are much larger than grenades, the gas will affect larger creatures as if multiple grenades had been successfully thrown at it.

In the secondary blast radius, characters receive an initial +30 percent bonus to avoid the effects of the gas warhead. If characters do not escape a gas cloud or do not have any kind of gas mask, they will need to keep rolling each turn they remain in the area of effect to avoid falling victim to its effects.

Incendiary. This warhead causes fire damage, with the flames continuing to burn long after the initial explosion, which causes more damage. Keep in mind, if an incendiary warhead is used in a highly combustible location, such as a building, forest, etc., it will probably start a raging fire that will spread and grow even after the effects of the incendiary device have passed.

In the secondary blast radius, characters can make a Reaction Speed check to avoid damage. Otherwise, they receive half-damage from the incendiary warhead.

Sonic Stunner. Zebulon’s Guide only offered the sonic stunner warhead. Anyone failing a Stamina check within the immediate blast area will be stunned for 1d100 turns. In the secondary blast radius, a character receives a +30 percent bonus to avoid falling victim to the stunning effect, which would only last 1-50 turns.  
Tangler. These warheads throw out hundreds of strong, sticky polymer threads. These threads stick to everything within the blast radius. Characters can try to avoid this effect with an Reaction Speed check. An entangled individual cannot move until the threads decay (in 30 minutes) or until solvaway is spread over the threads. Any creature with more than 100 stamina points can break out of tangler threads in one turn.

Note, because warheads cast far more tangler threads than a grenade, even if a character avoids being entrapped in the polymer threads, they may be trapped in the “safe” area that they sought shelter until the threads decay.
Characters, robots and creatures within the secondary blast radius also need to make a RS check to avoid entrapment, otherwise they are snared for 15 minutes. Any creature with more than 50 stamina points can break out of the threads in one turn.

Explosives

Three basic  types of plastic explosives are available for purchase on the Frontier including Tornadium TD-19 (also called “kaboomite”), Tornadium TD-20, and Plastid (an illegal substance that is sold on the black market). The referee is free to create statistics for other types of explosives if one wants TNT, gun powder or nitroglycerin but what follows should provide some basic rules. 

Characters can throw up to 500 grams of kaboomite as though it was a grenade. Anyone inside the 1 meter blast radius takes full damage (5d10 points). Anyone within twice the radius of the blast – the secondary blast radius – must pass a Reaction Speed check or be stunned for one turn. 

Fifty grams of Tornadium D-19 ("kaboomite") causes 5d10 points of damage to anyone or anything within 1 meter of the explosion. Each additional 50 grams causes an additional 25 points of damage. The immediate blast area increases by 1 meter for every 100 grams used. 

Up to 250 grams of TD-19 can be thrown like a grenade, and causes full damage to living creatures but only half damage to structures. 
Tornadium D-20 is a modified version of TD-19 and is used in the construction of shaped charges. TD-20's maximum damage is 3d10 points for a 50-gram charge, and an additional 15 points maximum damage for every 50 grams additional weight to any living creatures within its blast radius, but it will do twice this damage to structures.

TD-20 is sold in set shapes and weights and a character cannot reshape it. Once the thin plastic disc is peeled away from the base, the sticky base can be attached to almost anything. Since it is a shaped charge and explodes in only one direction, TD-20 allows the user can remain one meter away from the explosion and suffer no damage whatsoever. 
A cone of TD-20 is perfect to attach to walls, floors, doors, etc. and blow an entry into another room.

If anyone is foolish enough to try to throw a charge of TD-20 as a weapon, use the Area Effect Weapon Miss Diagram to determine the direction of the blast. A thrown TD-20 charge inflicts only half its normal damage to bioforms and structures. The blast range is identical to that of TD-19. TD-19 and TD-20 use the same detonation devices.

Plastid is a stabilized plastic acid is illegal on most planets. It usually comes in a plastic or ceramic alloy wrap and is shaped like thick spaghetti. One hundred grams of plastid applied to a lock and ignited will melt the lock in one turn (five turns for heavy duty locks)..

Affecting only plastics and metals, Plastid must be applied directly to the material it is to melt; it cannot be thrown. Special detonators that use acidic chemical reactions are required to activate a plastid charge. Plastics or metals that have been laminated with glass or ceramics are not affected by plastid.
Determinations of quantities needed for large-scale melting are left to the discretion of the referee.

More information on explosives is given in the Skills section and Equipment section. See the section on Area Effect Weapons for a further explanation about secondary blast radius.

Grenade Rifles and Mortars

Grenade rifles and mortars are ranged weapons that use special grenades as a warhead. They only have an immediate blast area. They can be set to explode in one of two ways – either on contact or with its built-in timer.  A character must declare at the beginning of the turn which method he is using.

If the grenade was set to explode on contact, it detonates 1 to 10 meters away from the target in the direction indicated by the Grenade Bounce Chart. The actual distance depends on the situation and how far the grenade bullet/mortar round was fired.

The referee must discretion and should check for any damage caused to anyone or anything in the blast area.

If the grenade is on a timer then it could bounce quite a distance. The direction is determined by the Grenade Bounce Chart. The diagram could be anything up to one-half the distance from the shooter to the target. 

Again, the referee should check for damage caused to characters or objects other than the target in the blast area.

Mines 

Land-mines come in several different sizes and types. They are defensive weapons, often used to help protect a position or campsite, used to funnel an enemy into a particular area, and are effective in difficult terrain where an attacker cannot simply bypass a minefield. Mines have also been used in guerilla warfare to target civilians.

Some of the types of mines that characters might be able to purchase or encounter include: EMP Field Mine, Grasshopper Mine, Leap Frog Mine, and the small land mine that would contain a grenade. Larger mines are designed to be equipped with type I, II or III missile type warheads. 

Characters could also employ improvised explosive devices (IEDs) using explosives, bombs or warheads without using an official mine kit.

Land-mines do not have secondary blast areas. They use motion, pressure, proximity, time delay, voice or photon or other activation sensors. 

Detecting Mines. When entering an area with mines, characters without mine detection equipment should make an Intuition check to notice the device(s). Characters with a demolitions skill and technical skills, such as detecting alarms and defenses, should make a skill check. Since mines are normally concealed, those relying strictly on an Intuition check might receive a -10 to -30 percent penalty to notice and avoid a mine.

Other equipment, everything from ground penetrating radar sensors to trained bomb-sniffing animals can be used to varying degrees of success to detect land-mines.

Disarming/Clearing Minefields. A character with a Demolitions skill can attempt to disarm a land-mine, though the best way is to avoid them or use various remote-controlled devices to cause the mine to “harmlessly” explode. 
Grasshopper Mines. These weapons will fling themselves up to three meters straight up in the air before detonating, which can help them attack low flying or hovering targets. If it hits an obstacle on its way up, it will be deflected two meters in a random direction before detonating. Use the Area Effect Weapon Miss Diagram for random direction. 
Leapfrog Mines. This mine is made to jump toward its target. Use the Grenade Bounce Chart to determine where it lands. The trigger system is usually a scanner, as it must know which direction to leap toward the target. (See  the equipment  section of the Zebulon’s Guide to determine how scanners work.)
Missile Weapons

Rockets are a form of unguided missiles that were introduced with the Alpha Dawn rules. Larger, vehicle-mounted rockets were then added with the Dragon Magazine story “Tanks a Lot!” along with a guided missile.

The missiles of Zebulon’s Guide to the Frontier come in four standard sizes including the micromissile, which is a portable weapon that inflicts kinetic energy along with the larger type I, II and III missiles that can carry a variety of warheads. Each missile size indicates its size and what kind of payloads they can carry. 

Micromissiles. These are 10-centimeter long rockets that can be launched using a detachable tail rod or by a “popper” multi-launch tube cluster. The most common method is to hold it by a detachable tail rod. The attacker presses the rod's ignition button to send it at its target. When fired this way, the character can only aim one every turn, but does not suffer from the -10 percent penalty for using a heavy weapon.
Type I Missiles. Although similar to unguided rockets, type I missiles have a longer range (5 kilometers). Modular, they can only carry one warhead at a time, but a variety of different warheads are available. (See Warheads, for more information.)

Type I missiles – also called the bantam size – are considered heavy weapons (-10 percent modifier to fire one). They can be fired from a man-portable missiler Type I launcher or from a multi-launch tube cluster (MLTC).   

Type II Missiles. Twice the size of a Type I Bantam missile, Type IIs have a maximum range of 10 kilometers and carry up to two warheads. These warheads are larger and incompatible with those on a type I missile.  They can be fired from a man-portable missiler Type II or from a MLTC 

Vigilant. Type II Missiles equipped with only one warhead are known as the Vigilant. Though they are modular, they cannot mount two warheads without modifications. Such modifications would require a technician with the proper tools and parts and would take 1d5 hours, adding 15 percent to the cost of the missile.
Astra. Type II Missiles equipped with a Sensor and a warhead are known as the Astra. Also known as a “fire and forget” missile, the sensor is a specialized array of radar, infrared, ultraviolet and shape detectors allowing the missile to lock-on to its target and provide a +30 percent chance to hit. The Astra’s second warhead bay is modular, capable of accepting a wide variety of type II warheads. (Se

Prahar. Type II Missiles without a sensor that are equipped with two warheads of the same or different type are known as the Prahar. Before reaching its target, the warheads can separate and hit the same or adjacent targets (with-in 20 meters). When firing at two different targets, apply a -20 percent modifier when rolling to hit the second opponent.
Type III Missiles. Also known as the Vympl, these missiles can be equipped with 1-3 warheads. Before reaching its target, missiles with 2-3 warheads can separate and hit the same or adjacent targets (with-in 20 meters). When firing at two or three targets, apply a -20 percent modifier when rolling to hit the second and third opponents. These missiles are generally fired from an MLTC.
Missile Launchers

The most common types of launchers for missiles are the man-portable Popper (for micromissiles), the Missilier (Type I and Type II missiles need separate launchers), from a multi-launch tube cluster (MLTC), or aircraft can have single missiles mounted on a rail. Note, Glijets cannot mount missiles.

Popper. This is a type of multi-launch tube cluster missiler that holds six micromissiles and can launch two per turn. A popper, however, weights 15 kilograms and is considered a heavy weapon. Thus a character using one receives a -10 percent modifier. 
Missilier Type I and II. Type I and II missiles can be fired from a man-portable launchers known as a Missiler. These launcher are similar in cost and weight to a Rocket Launcher -- 5,000 Credits and weighing 15 kilograms. It is designed to fire either one type I or type II missile per turn. 

Due to the size difference between a Type I and a Type II missile, a Missilier Type I cannot fire a Type II missile and vice versa. They are heavy weapons.

The weapon's range depends on the missile type. The launcher ignites the missile's propulsion unit with a small electrical charge (costing 1 SEU). The missilier can use normal powerclips, minipowerclips, or be connected to a powerpack or other power sources.
Multi-Launch Tube Cluster (MLTC). These are clusters of launch tubes for Type I, II or III missiles. These launch tubes can fire any number of missiles in one turn – from a single missile to the full cluster. They must be connected to a power source and a firing computer to work properly.

It takes 1 SEU per missile to ignite each missile’s propulsion units. MLTCs can be mounted on vehicles, trailers, buildings, robots, or even some kind of ground mount. They are not considered “man portable” weapons, however.

Type I MLTCs come in six sizes: the I-2, I-4, I-6 and I-10 launchers. The number indicate the number of missiles they can carry. Type II MLTCs come in the II-3, II-6 and II-8 sizes while Type III MLTCs include the III-3 and III-6. MLTC’s can be connected to a variety of power sources, ranging from banks of minpowerclips, powerclips to power backpacks, parabatteries, etc.

Rail Launcher. Basically this is the same cost and weight of a single MLTC. It requires a power source to ignite the missile’s propulsion system and is considered a heavy weapon.

Mounting/Dismounting Warheads
Although not stated in the Zebs rules, assume it takes at least 1 minute (6 combat turns) to mount or dismount a warhead from a missile by hand under ideal conditions. Robotic systems could cut this time by half. 

Thus, if a character wanted to swap out one warhead with another, it would take him a minimum of two minutes (12 turns). 
A type III equipped with two antimissile warheads can knockout two incoming missiles that were fired from the same opponent without any penalty.
Dropped Weapons

Small and medium sized bombs were first introduced as a vehicle weapon in article “Tanks a Lot!” by Alex Curylo in issue 99 of Dragon Magazine. They were not covered in Zebulon’s Guide, so what follows is based upon Curylo’s story plus Matt Bandy’s story “Here Comes the Cavalry!” from the April 1987 issue of Dragon Magazine. One should also consult the aerial combat rules for more information.
Bombs released from very low altitudes are typically set to explode one turn after being dropped, giving the bomber (such as a jetcopter or aircar) that amount of time to vacate the blast radius. Failure to vacate the blast area results in damage to the bomber.

To successfully use bombs, a character should have a new skill: Dropped Ordinance. This can be added to the traditional Alpha Dawn skill system or a Zebulon-Alpha Dawn style system, such as Star Frontiers 2000.

New Skill
Weapons: Dropped Ordinance

Type: Military PSA/Enforcer
Success Rate: ½ DEX or LOG + 10% per level

PR: None

Also known as a bombardier or “bomb aimer,” characters with this skill are proficient at aiming dropped munitions – or even supplies – from an aerial craft by using bomb sights or advanced targeting systems. It does not help a character throwing grenades or other explosives from an aircraft but it can include dropping munitions/supplies from a low-orbiting space vehicle. 

For each level of this skill, the bombardier also increases his range brackets. For example, the point blank range for a level 1 bombardier is 10 meters, but it increases to 20 meters for a level 2 bombardier and progressively improves.



Falling Off Target 
The distance by which the bomb misses its target is dependent upon the altitude of the bomber, as shown on Bomb Miss Chart.

Taking Cover from Bombs and Artillery
Characters caught in the open during an artillery or bomb attack are particularly vulnerable to injury or death. Going prone on the ground should be treated as having hard cover and it will cut the damage/effects of explosive, stun/sonic, and tangler attacks by 75 percent unless the attacker has rolled an automatic hit. Prone characters in the secondary blast radius receive no damage. 

Going prone does not protect against gas attacks, but it will mitigate the effects of foam bombs, electrical discharge, field crusher and incendiary warheads. If caught within the immediate blast radius, treat a prone character as being in the secondary blast radius (unless the enemy has rolled an automatic hit). Prone characters in the secondary blast radius receive no damage. 

Characters in unarmored vehicles are subject to damage from artillery, bomb and missile attacks. Those in armored vehicles, such as tanks, may have partial or even full protection from damage until any defenses are breached.

Energy screens can protect or reduce the damage done to characters, vehicles and structures. 

Taking cover in trenches, underground bunkers, caves, etc. may completely protect characters from damage. But, if a character is in a low-lying shelter, they are potentially even more vulnerable to gas attack weapons. 


Artillery Rules

Star Frontiers never provided much in the ways of artillery rules (the only exception was the Sathar automatic cannon that was featured in the “Starspawn of Volturnus” module. 

The “Tanks a Lot!” article offered cannons and a howitzer, it never tackled the concepts of indirect fire, time on target (coordinating the fire from many weapons so the rounds land at the same time), or even an abstract idea of how long it takes an artillery shell to travel from its firing location to a distant target. What follows are some suggested house rules providing an Artillery weapons skill, direct fire versus indirect fire, spotters, Time on Target, and counter battery rules. 
New Skill: Artillery 

Most characters will not be able to use artillery weapons without the specialized Weapons: Artillery skill. An artillerist can fire a weapon directly at a target if he can see it. If he is firing the weapon at a target he cannot see, the artillerist uses indirect fire and will usually need a forward observer of some sort – a character or robot – or will be relying on other remote sensor information or calculating a to-hit roll based upon a known distance. Otherwise, firing such a weapon blindly is almost guaranteed to miss. 
Weapons: Artillery

Type: Military PSA/Enforcer
Success Rate: ½ LOG + 10% per level
PR: Alpha Dawn: None; Zebulon: Mathematics 2

A military specialist with this skill is capable of firing artillery-like weapons, maintaining such equipment and acting as an artillery observer. Unlike most weapons skills, it is based on a character’s Logic (LOG) score rather than Dexterity or Strength. Outside of a few specialized planetary militia units and the UPF Landfleet, this skill is uncommon. This character can also use grenade mortars and grenade rifles.
Even if the first few shots miss a target, each turn that a forward observer provides information, the artillerist can add +5% to his success rate to a maximum of +20% bonus.
Direct Fire 
As with the use of lasers, gyrojet, projectile and sprayer weapons, an artillerist who has a line-of-sight to his target can fire directly at it. To direct fire a weapon accurately, it  should have a sighting device and the firer needs an unobstructed view of the target.

If there is intervening terrain, buildings, or other units in the way, the attacker cannot use direct fire.

Opponents are easily able to fire back at an artillery unit that utilizes a direct fire attacks.

Heavy Weapon Modifier. Remember attackers using artillery have a -10 percent penalty when firing.
Indirect Fire 
Indirect fire is the preferred way that artillery units operate. Targets are out of the line-of-sight of the enemy and munitions are fired on a ballistic trajectory. Shots are normally directed by a forward observer. Artillery can than shoo over obstacles and friendly units while being concealed from direct fire attacks.

However, artillery units are vulnerable to enemy artillery counter-battery fire.

Game use. In addition to the -10 percent modifier for heavy weapons, the artillerist receives an initial -10 percent penalty for using indirect fire. Each turn that a forward observer provides information, the artillerist can add +5% to his success rate to a maximum of +20% bonus. (This adjustment of fire is called “registering.”)

Spotters 
A forward observer is critical when it comes to directing indirect artillery fire. This observer can be airborne, a satellite, a robot, a remote sensing device, a drone, or a person. The spotter’s job is to provide real-time information to artillery units so they can hit their targets.
Remote sensors can also act as spotters. For example, a seismic sensor post could detect enemy troop movements and opposing artillery fire and can be used to triangulate on an area. In game use, characters using such a remote system to target artillery fire receive an initial -15 percent penalty modifier.

As the spotter provides more information , the artillerist can add +5% to his success rate to a maximum of +20% bonus.

Time on Target

It was long discovered during the ancient wars of the Humans, Yazarians and Vrusk that most casualties in an artillery bombardment occur within the first few seconds when troops are in the open. Once the initial rounds hit, soldiers go prone on the ground or take cover. This dramatically reduces deaths and injuries due to shrapnel or high-explosive blasts.

As a result, artillery units learned how to fire their weapons in an order so that all their shells would hit a target at the same time and inflict the most damage possible. 

Small, medium and large cannons as well as howitzers are capable of using time on target attacks, firing multiple shots at different elevations, speeds and timing so they will arrive at the target area at about the same time.
Small and medium cannons can fire four TOT shots. Large cannons, howitzers and railguns can fire up to six such shots.
A player must declare that they are using a TOT attack, up to how many shots they are firing in this manner, and write down the locations on the map that the shells are aimed at. The shells will all arrive on the same turn after the last one is fired.

TOT Usage. Small, medium and large cannons have a rate of fire of one shell every two turns (1/2). It will take 8 turns for small and medium cannons to fire a maximum of four shells. 

If a large cannon fires a maximum of six shots in a TOT attack, it will take 12 turns before they all strike.

A howitzer has a ROF of one-fourth (1/4) so it will take 24 turns for it to fire its last shell in a TOT attack. A railgun has a ROF of one per turn so it will take 6 turns for it to fire its last round in a TOT attack.

How long before an artillery shell hits? A number of factors come into play in the modern world to determine how long it takes for an artillery shell to reach its target from the gun that fired it. Such factors include gun speed, the angle and gravity.

For game purposes, assume that all artillery shells hit a target that it takes 1 second for an artillery shell to travel 1 kilometer. So, if the target is 6 kilometers or less from the gun, it will be hit the same turn the round was fired unless the artillery unit is using a Time on Target attack. For every 6,000 meters of distance the target is away from the gun, add a turn before the shell hits.

Enemy units with radar or other scanners can detect incoming artillery rounds, which will allow them to sound an alarm so soldiers can take cover, turn on inertia screens and activate anti-missile or anti-artillery lasers. (Note, sound travels 1,988 meters per game turn, so an artillery unit can be heard firing up to two kilometers away during the same turn.) Any ready counter-batteries may then fire in retaliation even before the first artillery shells in a TOT attack hit their targets.  

Counter-Battery Fire
When an artillery unit fires, not only will it make a tremendous sound (assuming it is used on a planet with an atmosphere), which will provide a warning to any nearby opponents, but its shells are visible on radar. For each round fired by an artillery unit, it gives the enemy a vague idea where the shots are coming from, permitting them to fire back at that location. Basically, a counter-battery radar would act as a forward observer.

Game use. Use the indirect fire rules. For each round fired by an enemy artillery unit, the counter-battery receives a +5% bonus to zero in on the attacker’s location. 

The only way to avoid counter-battery fire is to relocate an artillery piece between shots. Otherwise,  stationary artillery units are dead artillery units.

Anti-Aircraft Mode
Artillery weapons – cannons, howitzers and railguns – can be used in an anti-aircraft mode. To do this, they must be mounted in a manner that allows them to shoot upwards, such as a universal turret. They will fire standard or high explosive shells with proximity fuses. Most other specialized munitions are not useful against aircraft, though one could imagine the nasty effects a tangler explosive may have against an aircar’s engines. These guns have an additional -15 percent to hit a flying aircraft, however. A “near miss” – within a roll of “5” from the to-hit number, means that the enemy aircraft was in the secondary blast area and will take damage that way. Need to add more info. Railguns versus assault shuttles and landing ships?

Section XII. Critical Rolls: Optional Ablative Damage Rules
Zebulon’s Guide to the Frontier added information about weapons that inflict damage over a wide area. Larger explosives 
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Illustration from Zebulon's Guide to the Frontier, Vol. 1, remastered.





Combat Sequence Table�
�
1.�
Check to see if characters are surprised.�
�
2. �
Roll for initiative. Throughout this section, the side that gets initiative will be called side A and the side without initiative will be called side B.�
�
3.�
Declare what each character will do. Side B declares first, so Side A can decide what to do in relation to the anticipated moves of Side B.�
�
4.�
Side B moves. Characters on side A may be able to shoot at opponents who move through their field of fire.�
�
5.�
Side A moves. Characters on side B who did not move may be able to shoot at opponents who move through their field of fire.�
�
6.�
Side A resolves any wrestling attempts,  remaining weapon fire, grenade tosses and melee. Wrestling attempts are resolved before other types of attacks.�
�
7.�
Side B resolves any remaining attacks.�
�






  Dawn on Volturnus.





�


An example of how refraction affects the line of sight. A 9 meter tall tree can be seen from the boat at a distance of about 10 kilometers. Illustration from http://www.dublerfamily.com/Activity3.html





The Swing Arm is a robotic device that eliminates the negative initiative modifier for a holstered or slung weapon. From Zebulon's Guide.





Advantage Modifiers�
%�
�
Defender surrounded�
+5�
�
Defender encumbered�
+10�
�
Behind or above a defender�
+20�
�
Defender surprised�
+20�
�
Defender stunned/drugged�
+20�
�
Disadvantage Modifiers�
%�
�
Character surrounded�
-5�
�
Character encumbered�
-10�
�
Behind or below an attacker�
-20�
�
Surprised by an attacker�
-20�
�
Character stunned/drugged


Cannot attack or defend�
N/A�
�






Two humans dodge fire from a security robot. Illustration from the module "The Dramune Run."





Structural Damage Table�
�
Weapon�
Structural Damage�
�
Projectile weapon (includes automatic pistols, rifles and machine guns)�
5 points/shot�
�
Gyrojet (includes pistols and rifles)�
10 points/shot�
�
Needler rifle/pistol�
no damage�
�
Laser (includes pistols and rifles)�
5 points/SEU�
�
Rafflur�
¼ damage�
�
Maser�
no damage�
�
Bolt�
½ damage�
�
Fragmentation grenade


(if placed instead of thrown)�
15 points


30 points�
�
Micromissile�
1d10+4/shot�
�
High Explosive Warhead�
½ damage to normal damage�
�
Standard Explosive Warhead�
normal damage�
�
Force Axe�
1d10+2�
�
Bombs/Artillery Shells�
normal damage�
�
Vibroknife�
1d4�
�
Javelin or Spear�
1d3�
�
Knife�
1 point�
�
Sword�
1d4 points�
�
Note: These are examples of the types of damage that these weapons can cause against normal structures. However, materials that are less dense may take more damage. A structure made from a reinforced or armored material may take less damage or none at all depending upon the referee’s discretion.�
�






Structural Damage Capacity�
�
25+d10�
�
�
Heavy Door�
Interior Wall�
�
Sign Post�
�
�
50+2d10�
�
�
Fortified Door�
Exterior Wall�
�
Light Vehicle�
�
�
100+d100�
�
�
Safe�
Fortified Wall�
�
Heavy Vehicle�
�
�
200+2d100�
�
�
Vault�
Armored Wall�
�
Armored  Vehicle�
�
�






A Zuraqqor technician holding an unidentifed beam weapon. Source: Star Frontiersman magazine, issue 18.





�
Ranged Weapon Hit Procedure Table�
%�
�
1.�
Basic Chance to hit equals one half of the firing character’s Dexterity, rounded up. This should already be figured on your character sheet as your RW score.�
½ DEX�
�
2.�
Skill adjustments. Add 10%  for each level of skill the character has with that weapon.


Per skill level�



+10�
�
3.�
Range adjustments. This can be reduced


by using a telescopic sight.


Point Blank


Short


Medium


Long


Extreme�
      





+0


-10


-20


-40


-80�
�
4.�
Movement adjustments (all movement modifiers except “stationary” can be applied to both the target and the attacker):


Stationary (target only) 


Walking 


Running 


Dodging 


If the target is a running animal, use these animal modifiers.


Medium 


Fast 


Very Fast 


If the target (not the attacker) is a moving


vehicle, subtract 10.


Target is moving vehicle 


If the attacker is riding in a vehicle, subtract 10. If the vehicle is moving faster than 150 meters per turn, subtract 20.


Attacker in Slow Vehicle 


Attacker in Fast Vehicle �









+10


+0


-10


-20








-10


-20


-30








-10











-10


-20�
�
5. �
Aiming. Add 15 if attacker is standing still and aiming carefully.


Careful Aim�






+15�
�
6.�
Burst Fire. Add 20 if firing a burst.


Firing a burst of 10 bullets�



+20 (+0)�
�
7.�
Cover. Subtract cover modifiers


Soft Cover


Hard Cover�



-10


-20�
�
8.�
Target Size. Apply target size modifier


Tiny


Small


Medium


Large


Giant�



-10


-5


+0


+5


+10�
�
9.�
Wounds. Subtract 10 if attacker’s Stamina is reduced to half or less.


Attacker Wounded�






-10�
�
10.�
Prone. Subtract 5 if target is lying prone.


Target prone�



-5�
�
11.�
Wrong Hand. Subtract 10 if attacker is using wrong hand


Using wrong hand �






-10�
�
12. �
Two Weapons. Subtract 10 if attacker is firing two weapons.


Firing two weapons�






-10�
�






Note: Under “Burst Fire” in the Ranged Weapon Hit Procedure Chart the modifier is +20% if using the Alpha Dawn combat rules or +0% if the referee uses the Zebulon conversion system.  





A Human-styled sniper rifle with a telescopic scope. Illustration from Star Frontiersman magazine, issue 4.





�
Cover Example Table�
�
�
Hard Cover Examples�
�
■�
Brick, stone or metal wall�
�
■�
Metal vehicle�
�
■�
Large tree trunk�
�
■�
Hills, sand dunes, rocks�
�
�
Soft Cover Examples�
�
■�
Plastic curtain�
�
■�
Darkness�
�
■�
Smoke or fog�
�
■�
Tall grass�
�






Examples of Weapon Rates of Fire (ROF)�
(shots per turn)�
�
Automatic Pistol�
3 single shots or 1 burst�
�
Automatic Rifle�
3 single shots or 1 burst�
�
Electrostunner�
1�
�
Gyrojet Pistol�
3�
�
Gyrojet Rifle�
3�
�
Laser Pistol�
2 (1 if energy setting is changed)�
�
Laser Rifle�
2 (1 if energy setting is changed)�
�






A Yinni is a tiny intelligent creature that is 25cm tall, with a wingspan of 50 cm, and weighs about 2.2kg. A player firing at one would get a -10% penalty. Illustration from Star Frontiersman magazine, issue 4.





A Human woman "gun-fu" expert fires two pistols while dodging an assault. Illustration from the Alpha Dawn, remastered rules, p. 82.





Remember to subtract 1 level from a character’s skill level when firing heavy weapons such as recoilless rifles, rocket launchers, and missiles. This impacts even characters with a missile skill.





Saab Dynamics’ M4 recoilless rifle. Source: Aviation Week, Oct. 13, 2014, http://aviationweek.com/defense/saab-adds-capabilities-new-recoilless-rifle





Grenade Bounce Table�
�
Range�
Bounce�
�
Short�
5 meters�
�
Medium�
10 meters�
�
Long�
15 meters�
�
Extreme�
20 meters�
�






A Yazarian equipped with a disc grenade bandolier. It allows the Yazarian +1 IM bonus when using disk grenades (or zamras) due to its fast-use design. It costs 20 Credits. By Tom Verreault, source: starfrontiers.us.





�
Melee Weapon Hit Procedure Table�
%�
�
1.�
Basic Chance to hit equals one half of the character’s Dexterity or Strength (whichever is greater), rounded up. This should already be figured on your character sheet as the MW score.�
½ DEX


or


½ STR�
�
2.�
Skill adjustments. Add 10%  for each level of skill the character has with a weapon.


Per skill level�









+10�
�
3.�
Weapon Modifier. If using a melee weapon, add the weapon modifier from the weapons table.


Weapon Modifier�
      





Varies�
�
4.�
Helpless. If the defender isn’t able to defend himself because he’s unaware of the attacker or because he’s stunned, the attacker gets a bonus of +20 to hit.


Attacking from behind


Attacking a stunned foe�









 


+20


+20�
�
5. �
Battle Rage. If the attacker is a Yazarian and he is in a battle raging state, ad +20.


Attacker Battle Raged�









+20�
�
6.�
Defender Encumbered. If the target is currently carrying more than half of his carrying capacity, add 10.


Target encumbered�









+10�
�
7.�
Attacker Encumbered. If the attacker is currently carrying more than half of his carrying capacity, subtract 10.


Attacker encumbered�









-10�
�
8.�
Wounds. If the attacker’s current Stamina is reduced to half or less, subtract 10 due to injuries.


Attacker wounded�









-10�
�
9.�
Defending. Subtract 15 if the target is actively defending himself instead of attacking during his turn.


Target defending�









-15�
�
10.�
Apply Damage. If a melee attack is successful, roll for damage. Apply the punching score to non-powered  melee weapons. The effects of armor or screens is then considered. No other modifier.


Roll for damage�


















+0�
�






Hand-to-hand combat.





Remember to add a character’s Punching Score (PS) to the damage caused by non-powered melee weapons including clubs, nightsticks, brass knuckles, swords, etc. However, characters using modern melee weapons such as shock gloves, sonic knives, sonic swords or stunsticks just roll for damage.








�


A Blast axe is a combination short polearm and light electro-laser. It can be used as a melee weapon or fires an electro-beam that causes 4d10 points of damage. Source: Star Frontiersman magazine.








Two Dralasites dodge an attack by a queequeg.





Characters fight a quickdeath on Volturnus.





This weapon card was created by user Tollon on the starfrontiers.us website. It is an example of a remote weapons system.





Robot Level�
To-Hit�
Initiative Modifier�
�
1�
40%�
+4�
�
2�
50%�
+5�
�
3�
60%�
+6�
�
4�
70%�
+7�
�
5�
80%�
+8�
�
6�
90%�
+9�
�
7�
100%�
+10�
�
8�
110%�
+11�
�






A Yazarian prepares to fire at a PGC combat robot aboard the Starship Omicron.





Avoidance Roll Table�
�
Weapon�
Avoidance Roll�
Result�
�
Electrostunner�
Current STA�
No effect�
�
Sonic Stunner�
Current STA�
No effect�
�
Stunstick�
Current STA�
No effect�
�
Anesthetic needles�
Current STA�
No effect�
�
Doze grenade�
Current STA�
No effect�
�
Tangler grenade�
RS�
No effect�
�
Fragmentation grenade�
RS�
½ damage�
�
Incendiary grenade�
RS�
½ damage�
�






When a character’s Stamina is reduced to zero or below, he is considered dead. A freeze …








Illustration from Star Frontiersman magazine, issue 4.





An armored Explorer. Source: star_frontiers___explorer_atv_by_jaythurman-d7jwnz9.jpg





Speed Conversion Table�
�
Meters/turn�
KPH�
MPH�
�
5�
3�
2�
�
10�
6�
4�
�
20�
12�
8�
�
30�
18�
11�
�
40�
24�
15�
�
50�
30�
19�
�
60�
36�
23�
�
70�
42�
26�
�
80�
48�
30�
�
90�
54�
34�
�
100�
60�
38�
�
125�
75�
47�
�
150�
90�
56�
�
175�
105�
66�
�
200�
120�
75�
�
250�
150�
94�
�
300�
180�
112�
�
350�
210�
131�
�






Turn Speed Table�
�
Vehicle Traveling�
Distance Between Turns�
�
At Turn Speed or less�
5 meters�
�
Greater than Turn Speed�
10 meters�
�






Above, a diagram of a vehicle turning at turn speed versus traveling faster.


Right, an example of a vehicle performing a slipping maneuver.





An explorer is shown performing a skid turn.





The driver of a ground car attempts to perform a bumping maneuver on a transport. 





Vehicle Control Table�
�
Roll�
Loss of Vehicle Control Result�
�
02-79�
Reduce Speed 20 meters/turn�
�
80-139�
Reduce Speed 50 meters/turn�
�
140-199�
Skid�
�
200-259�
Spin�
�
260-349�
Roll�
�
350-450�
Roll and Burn�
�






Vehicle Collision Table�
�
Collision Details�
Damage�
�
Per 20 meters/turn of vehicle’s speed�
1d10�
�
Riding on ground cycle or hover cycle�
+2/d10�
�
Riding in Explorer�
-2/d10�
�






Vehicle Damage Table�
�
# Dice Damage + 2d10 Roll�
Damage to Vehicles�
�
2-19�
No effect�
�
20�
Turn Speed -15�
�
21�
Acceleration -20�
�
22�
Top Speed -30�
�
23�
Steering Jammed Straight�
�
24�
Steering Jammed Left�
�
25�
Steering Jammed Right�
�
26�
Speed -20 per Turn�
�
27�
Spin�
�
28�
Vehicle Burning�
�
29�
Roll�
�
30+�
Roll and Burn�
�






Modifiers�
�
Target is ground or hover cycle�
+2�
�
Target is Explorer�
-2�
�






Aerial Combat Modifiers Table�
�
Aerial Combat Modifiers�
 �
�
Attacker is using a glijet or riding in a moving jetcopter or aircar�
-20�
�
Attacker is riding in a jetcopter or aircar that is hovering�
-10�
�
Target is using a glljet or riding in a moving aircar or jetcopter�
-10�
�
Target is in a hovering jetcopter or aircar�
0�
�






Aerial Vehicle Damage Table�
�
# Dice Damage + 2d10 Roll�
Effect�
�
2-20�
No effect�
�
21-24�
Acceleration -30�
�
25-28�
Turnss -2�
�
29-31�
Forced Landing�
�
32-34�
Loss of Control�
�
35+�
Vehicle Burning�
�






�





�





Advanced Vehicular Combat Procedure


The Combat Sequence for vehicle combat is the same as for all other Star Frontiers combat, the only difference being the procedure used to determine hit probability. This is given below. 


¼DEX / ½DEX. The basic percentage change to hit is ¼ the gunner's Dexterity, since he has no control over the aim (only when to fire). If he is controlling a turreted weapon, the base percentage chance increases to ½ his Dexterity. 


+5 Percent per Driver level. If the vehicle is moving, 5% is added for each level of skill the driver has because he can position the vehicle for the most favorable shots.


Gunner’s Skill. +5 percent per gunner’s skill level – 5 percent is added for each skill level the gunner has with the weapon being fired. 


Range Modifier. Subtract the range modifier. See Expanded Game Rules book for range modifiers. 


+x % Size. Cars, Explorers, air vehicles: +5% (Large). Trucks: +10% (Giant). 


+x % Movement. -10 percent if speed is 10-150 meters/turn; -20 percent if speed is over 150 meters/turn. This applies to both attacker and target. 


–x % Cover. See Expanded Game Rules book for cover modifiers. 


–x % Dodging. The driver can weave and otherwise try to prevent a harder target. Subtraction is -5 percent per level of the driver. This applies to attacks on and by his vehicle, and it eliminates modifier #2 above. 


-10 Percent per extra weapon. If firing multiple weapons, a gunner has a -10 percent penalty "to hit" per weapon, for every extra weapon over and above the one weapon he considers his main weapon. A driver has a -10 percent penalty "to hit" per weapon on which he fires. 


Example: Simba and Dandel are trying to bring down a Streel jetcopter. Simba (the driver) is firing two weapons; he has a -20 percent on each roll. Dandel (the gunner) is firing three weapons; he also has a -20 percent on each roll. 


Once an attack succeeds, apply screen affects (if any), and find the number of dice of damage caused by the attack. Roll 2d10, add the number of dice, and subtract 2 for each coat of armor the vehicle has. Finally, add vehicle modifiers (+2 for cycles; -2 for Explorers), and consult the appropriate Vehicle Damage Table (pp. 32-33, Expanded Game Rules book). 








Secondary Blast Radius: Effects Resolution Table


► For Explosives ◄�
�
01-05�
Roll for damage, but divide the result by 4. The character is stunned for 1d10 turns�
51-60�
No Effect�
�
06-10�
Roll for damage, but divide the result by 10. The character is stunned for 1d10 turns�
61-70�
Stunned for 1 turn�
�
11-25�
Stunned for 1 turn�
71-80�
Stunned for 1d10 turns�
�
26-30�
No Effect�
81-90�
No Effect�
�
31-35�
Stunned for 1 turn�
91-95�
Roll for damage, but divide the result by 10. The character is stunned for 1d10 turns�
�
36-50�
Stunned for 1d10 turns�
96-00�
Roll for damage, but divide the result by 4. The character is stunned for 1d10 turns�
�






A electrostatic discharge. Source: http://blog.1stcompucare.com/2013/01/25/electro-static-discharge





A missile is fired from a truck. Source: https://commons.wikimedia.org/wiki/File:Firing_Qader_Missile_from_a_truck_launcher_(1).jpg. Labled for reuse.





A demolition expert sets an explosive charge. Source: https://commons.wikimedia.org/wiki/File:Eod2.jpg. Labled for reuse.





The Grasshopper Mine jumps up to three meters in the air before its warhead explodes. It is useful against low-flying or hovering vehicles. Illustration from Zebulon's Guide.





A cutaway illustration of a missile. The forward part of the RBS15 Mk3 missile includes guidance and electronics section followed by warhead and fuel section. The rearward section consists of wings and turbojet engine. Source: Image @defenceindustrydaily.co





Bombardier Ranges�
�
Skill Level�
Point Blank�
Short�
Medium�
Long�
Extreme�
�
1�
10�
30�
60�
120�
121+�
�
2�
20�
60�
120�
240�
241+�
�
3�
30�
90�
180�
360�
361+�
�
4�
40�
120�
240�
480�
480+�
�
5�
50�
150�
300�
600�
601+�
�
6�
60�
180�
360�
720�
721+�
�
7�
70�
210�
420�
840�
841+�
�
8�
80�
240�
480�
960�
961+�
�






A medium-size bomb. Source: http://www.iwm.org.uk/collections/item/object/30021900





Bomb Miss Chart�
�
�
Altitude of bomber�
Miss distance�
�
Point Blank�
20 m�
�
Short�
50 m�
�
Medium�
150 m�
�
Long�
250 m�
�
Extreme�
350 m�
�






The Wartech MGX-1 Assault Rifle fires standard bullet clips but uses a magnetically guided hurling chamber to accelerate the bullets to a higher velocity to pierce armor.  From Star Frontiersman magazine, issue 4. 





�


Illustration source: Source: http://www.gutenberg-e.org/mas01/mas12.html





This illustration shows how time on target (TOT) is used so that the artillery munitions will arrive at the target about the same time. The artillery unit has fired six different shots at different elevations, speeds and timing so they will arrive at the same turn. Source: https://en.wikipedia.org/wiki/Time_On_Target





Fiona Talenc from "Aramax One," Imagine Magazine, July 1983.
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