Vehi cl e design

The follow ng section is a nodified version of the vehicle design systemin Fire, Fusion and Steel,
adjusted for T4, and limted to a subset of vehicle types likely to be encountered or designed by
characters. It can be used to create non-spacecraft vehicles of nost sizes, and while it incorporates nuch
of the Standard Starship Design rules, it has sone exceptions needed for extremely small vehicles.

Basi ¢ equi pnment
Any comrercial vehicle at any Tech Level will automatically cone with any accessory that consuners at that
cul ture demand. For personal |and vehicles, the table bel ow gives sanpl es of this.

TL Sanpl e nandat ory accessory

5 Headl i ght's

6 M nimal entertai nment radi o receiver
7 Basic safety restraints

8 Al rbags

9 Navi gati on conput er

10

11 Voi ce response system

12

The exact features that come with a vehicle will depend on the vehicle and the cul ture invol ved.

Body

Al vehicles will start with an internal volune. Like starships, in the end this will be neasured in

di spl acerment tons (14n8), and when the termdi spl acement is used, renenber that it refers to volunme, not
mass. Wthin this volune, different conponents will have different densities, so one vehicle with a volune
of 2 displacenent tons nay nass 14 metric tons, another mght nmass 25 netric tons. W use both nunbers
because cubic meters are a little nore intuitive, but displacenent tons hel p you figure out whether you can
carry it in the hold of your ship.

You can figure your own exact displacenments for small vehicles, but the follow ng table gives appropriate
anmounts for different broad categories.

If the vehicle has wings, it is an “airfrane” configuration, and will have nore area than a sinply
streamined version of the configuration. This extra area nmay be considered a separate “facing” for arnor
purposes, that is, you can have an airplane with wings that are arnmored nore or |ess than the fusel age.
Vehicles that are sinply streaniined may only fly if their acceleration is greater than that of |ocal
gravity, and vehicles nust be streamined to be able to go nore than 100m per second in a norrmal density
at nosphere or re-enter an atnosphere fromorhbit.

First, find the approxi mate volune of the hull you want. This will give you the surface area that needs to
be arnored and the dianeter of a spherical vehicle with that internal volune. Don't worry if your vehicle
concept is longer than it is wide, we'll take care of that in a nmnute.

hul | surface
Di spl acement Vol ume factor area diameter Nor mal mass Typical for:
.05 (USP5) . 7n8 . 038 3.8n2 1.1m .1-.7mton Recon drone
.10 (USP5) 1.4n8 .061 6.1m2 1.4m .3-1.5 mton Mot orcycl e and ri der
.20 (UsPe) 2.8n8 .096 9.6n2 1.7m .6-3 netric ton Security robot
.40 (USP6) 5.6n8 .153 15.3n2 2.2m 1-5 metric ton U traconpct car
.60 (USP6) 8.4n8 .200 20.0n2 2.5m 1.5-8 netric ton Smal | car
.80 (USPo) 11.2n8 . 242 24.2n2 2.8m 2-10 netric ton Medi um car
1.0 (USPo) 14.0n8 .281 28.1n2 3.0m 3-15 netric ton Large grav car, |large car
1.5 (USP7) 21.0n8 .368 36.8n2 3.4m 4-21 metric ton Cargo truck
2.0 (UsPy) 28.0n8 . 445 44.5n2 3.7m 6-30 metric ton Medi um t ank
3.0 (UsPy) 42.0n8 .584 58.4n2 4.3m 8-50 netric ton Heavy tank
4.0 (USP7) 56n8 .707  70.7n2 4.7m 10-60 netric ton
5.0 (USP7) 70n8 .820 82.0nm2 5.1m 12-70 netric ton
7.0 (USPY) 98n8 1.03 103m2  5.7m 18- 100 netric ton
10.0 (USPY7) 140n8 1.30 130n2  6.4m 50- 150 netric ton Snal |l ship's boat or space fighter

Now, choose the approxi mate body shape you want for the vehicle. The nunbers in the length, w dth and hei ght
colums are nultiplied by the dianeter to get the approxi mate vehicle di mensions. For instance a snall car
volune (8.4n8) has a diameter of 2.5m |If it uses a box configuration, it will be about 2.5mx 1.25 = 3.1m
long, and 2.5mx .65 = 1.6mwi de and high. A mediumcar would be 3.5 x 1.8 x 1.8mand a |arge car would be
about 3.8mx 1.9mx 1.9m

To get the chassis or structure volune of the vehicle, miltiply its maxi numaccel eration in g's by the
nunber in the Structure colum, the hull factor fromthe previous table, and divide this by the toughness of
the the chassis material. The chassis or structure nass is the volunme tines the density of the material. The
cost of the chassis or structure is the cost of the appropriate volune of structural material tines the
Price colum, to represent the difficulty of fashioning the appropriate vehicle franework. For instance, out



smal | car (8.4n8) has a naxi mum accel eration of .5g. The Structure nunber for a box configurationis 1.2,
the hull factor for an 8.4n8 vehicle is .200, maxi numacceleration is .59 and it is made of fiber |amnate,
whi ch has a toughness of 2. So, the chassis volume is 1.2 x .2 x .5/ 2 = .06n8. Since fiber lamnate has a
density of 1, the chassis has a nass of .06n8B x 1 = .06t, or 60 kilograms. This covers the ninimm
structural support to attach things to. If it were nade of soft steel, the vol ume would be .03n8 and the
mass woul d be .24t or 240kg. This does not count wheels, wi ndows, body or anything else, just the m ninmum
structure needed to attach vehicl e conponents to.

Note - The naxi num accel eration of a vehicle is not just the accel eration provided by its power plant, but
how intensely it can naneuver. A fighter plane with a 1g structure because it has a 1g powerplant is not
built to handle 8g turns. If you want the agility to pull these high-stress maneuvers off, the vehicle nust
be built to withstand them

The volune of the arnor is the base surface area of the vehicle in square nmeters, times the nunber in the
Surface colum, tines the thickness of the arnor in centineters, divided by 100. The cost of surfacing or
armoring the vehicle is total volume of the arnor, times the cost of the material per cubic meter. For
instance, our small car has a base surface area of 20.0n2, times 1.2 for a box configuration is 24n2. |f
made of fiber lanminate, the mninumarnor of 1 would have a thickness of .12cm for an arnor volume of 24n®
X .12cm/ 100 = .029n8 and arnor mass of .029n8 x 1 = .029t or 29kg. If faced with soft steel, the m nimm
t hi ckness woul d be .1cm so the vol une woul d be 24n2 x .1cm/ 100 = .024n8, and the mass woul d be .024n8 x 8
= .192t or 192kg. The fiber |am nate body woul d cost .029n8 x .030MX = 870Q, while the soft steel body
woul d cost .024n8 x .016MXx = 384Cr, and the 486C difference is probably why cars continued to be nade with
soft steel bodies long after fiber |amnates became avail abl e.

CONFI GURATI ON  TABLE

Form Length W dt h Hei ght Struc Surf Price Exanple
oen Frane 3.5 2.0 1.0 0.3

Need| e 3.0 42 42 1.3 1.3 0.7

Needl e Streamined 3.0 42 42 1.3 1.3 0.8 Mssile

Needl e Airframe 3.0 42 .42 1.3 1.69 1.2 Super soni ¢ transport
Vdge 2.5 1.0 .64 1.5 1.5 0.5

Vdge Stream i ned 2.5 1.0 .64 1.5 1.5 0.7 Speedboat

Vdge Airfrane 2.5 1.0 .64 1.5 1.95 1.5

Oyl i nder 2.0 58 58 1.1 1.1 0.6

Cylinder Streamined 2.0 58 58 1.1 1.1 0.8 Submarine, mssile
Cylinder Arfrane 2.0 .58 58 1.1 1.43 2.0 Subsoni c aircraft
Box 1.25 . 65 65 1.2 1.2 0.4 Aut onobi | e

Box Streamined 1.25 .65 . 65 1.2 1.2 0.6 Sports car, grav car
Spher e 1.0 1.0 1.0 1.0 1.0 0.8

Sphere Streantined 1.0 1.0 1.0 1.0 1.0 1.0 Hover drone

D sk 1.5 1.5 .30 1.2 1.2 1.4

D sk Streantined 1.5 1.5 .30 1.2 1.2 1.6 UFQ notorcycle & rider (flip wdth/height)
D sk Airfrane 1.5 1.5 .30 1.2 1.56 1.2 Fl yi ng wi ng

dose Structure 1.75 1.4 1.4 0.3

S ab 2.75 .80 .25 1.5 1.5 0.5

Slab Streaniined 2.75 .80 .25 1.5 1.5 0.7 Race car

Slab Airfrane 2.75 .80 .25 1.5 1.95 1.5

W ngs

If designing a lift vehicle, the difference between the area of a Streamined configuration and an A rfrane
configuration is the wing area. In general, the square root of this area, tines 2 is the total wing width on
a high perfornmance aircraft, and tines 3 is the wing width on regular aircraft. For instance, a wing area of
64n2 woul d be a 16m extra w ngspan on a high-performance aircraft, and 24mon a regular aircraft. This adds
to total vehicle width in case you need to know. This is one case in which you may end up with an aircraft
with a lot of unused volune, as a certain size is needed to give the vehicle wings | arge enough to have a

| ow t akeof f speed. You nay be able to design the equivalent of a flying tank, but it won't do you any good
if it has to reach 700kph before it can get off the ground! Qptionally, you nmay divide the nini numtakeoff
speed and maxi numspeed for a non-mlitary aircraft by 1.5 to represent a design optinized for |ess
energetic uses.

Ar mor

Not all vehicles are “arnmored”, but a mininumarnor rating of “1” is needed. Vehicles may have body panel s
with an armor of 1, which is sufficient for protection fromweather and mnor dings, but does not have nmuch
ef fect vs. weapons. Low tech (TL3-8) vehicles may have an arnor of 2-3, just fromtheir massive body panel s
and supporting framework. Many high-tech civilian cars will have an effective arnmor of 1, especially if
weight is a major consideration. Unless a nmaterial is conpletely supported by a conpl ex internal framework,
it nust be at least .1cmthick or have a toughness of 1 to be self-supporting, whichever is greater.

TL Mat eri al Toughness of 1cm Densi ty Mass per n8 price per n8

1 Heavy wood* 1 1 1t . 001MXx
3 Soft steel* 4 8 8t . 016MY
5 Hard steel 6 8 8t . 020MY



6 Li ght all oy 3 3 3t . 040MY
6 Fi ber | am nat e* 2 1 1t . 030Mx
7 Li ght conposite 6 7 Tt . 070MY
8 Conposite | amnate 7 8 8t . 080Mx
10 Oystaliron 9 10 10t . 090Mx
11 St ruct ur econp* 3 1 1t . 040MXx

12 Super dense 11 15 15t . 014MY
14 Bonded sd 14 15 15t . 028MY
17 Coherent sd 16 15 15t . 035MY

*These materials are coomonly used as civilian structural materials until 1-2TL's after the introduction of
the next one. They usually have linmtations that render theminpractical as heavy arnor (flammable, etc.).
Fl exi bl e spacesuits are considered to be fiber lamnate or structurecomp with a -1 to the toughness, and
rigid spacesuits are usual |y structureconp.

Arnor does not increase linearly with thickness. Rather, check the table belowto get the total thickness of
the arrmor, and then use the multiplier on the base toughness, rounding fractions down. The result is the
effective arnor rating.

Thi ckness Ml tiplier
.01lcm X. 2
.03cm X. 3
.06cm X. 4
.12cm X.5
.21cm X. 6

. 34cm X. 7
.51cm X.8

. 73cm X. 9
1. 0cm x1.0
1.3cm x1.1
1. 7cm x1.2
2.2cm x1.3
2.8cm x1. 4
3.4cm x1.5
4.2cm x1.6
5.0cm x1.7
5.9cm x1.8
7.0cm x1.9
8.2cm x2.0
9. 5cm x2.1
10. 9cm X2.2
12. 5cm x2.3
14. 2cm x2. 4
16. 1cm X2.5
18. 1cm x2.6
20. 3cm x2.7
22.7cm X2.8
25.2cm x2.9
27.9cm x3.0
30. 8cm x3.1
33.9cm x3.2
37.3cm x3.3
40. 8cm x3. 4
44.5cm x3.5
48.5cm x3. 6
52.7cm x3.7
57.1cm x3.8
61. 8cm x3.9
66. 8cm x4.0
71.9cm x4.1
77. 4cm X4. 2
83. 1cm x4. 3
89. 1cm x4. 4
95. 4cm Xx4.5
102cm x4. 6
109cm x4.7
116cm x4. 8
123cm x4.9
131cm x5.0



Exanpl e - A TL7 anti-tank rocket has a penetration of around 18. This is about x1.63 times the base rating
of superdense, so about 4.2cm of superdense is enough to stop it. A penetration of 18 is about x3.0 tines
the base rating of hard steel, so we can see that 27.9cmof hard steel is needed.

Exanpl e - A 1cmpl ank of heavy wood has a rating of 1. A nediumpistol with a penetration of 2 would go
through 8.2cmof this material, and a penetration 5 assault rifle would require 13lcmto stop it (it seens
like alot, but it does nmatch real-world data). On the other hand, a tenth of a mllinmeter of superdense
woul d stop the pistol, and barely more than a nillineter would stop the assault rifle. Just so you know, the
sheet of paper you are reading is approxi mately a tenth of a mllineter thick, and if made of superdense
woul d mass about .1kg. A piece the sane size that would stop a TL8 assault rifle (penetration 4) woul d be
about as thick as six sheets of paper and mass al nost hal f a kil ogram

Note - For conparison to starship USD arnor val ues, divide the arnor value by 6 to get the equival ent
multiplier for arnor steel, and then conmpare the thickness or hard steel corresponding to the nultiplier to
the chart in the starship design book.

Exanpl e - An 8.2cmthi ckness of superdense has an arnor rating of 22. So, 22/6 = 3.66, which corresponds to
the multiplier for between 48.5 to 52. 7cmof arnmor steel. Checking the starships book, this is a USD val ue
of 2.

Arnmor facings

Many vehicles will not have uniformarnor. If you have determned the area of particul ar facings, you can
calculate this nornally for each face. If it is unclear or too much cal cul ation, assune that the front or
rear facings are 10%of the area each, the sides are 15%each and the top and bottomare 25% each.

Vehicles with open top or sides will have no overall mass savings, as the structural material |acking on the
top, for instance, will have to be nade up for by additional stiffness el sewhere. On open-topped vehicl es,
sinply doubl e the thickness of the bottomarnmor to conpensate. On civilian vehicles, this may not be enough
to increase the arnmor rating even by a point.

Exanpl e - An open-topped vehicle with a total of 10n2 of area and 1cmof armor will be counted as having 2cm
of arnmor on the bottomfacing. If the designer wants to put extra armor on the front, the front is 10% of
the total area, or 1n2, and the mass and vol une of extra thickness there can be cal cul at ed.

Vehi cl es with open frame configuration may not be arnored at all (it is by nature an open network of girders
and trusses). These vehicles are counted as having the arnor of .lcmof the structural material used for the
first 1n8 of vol ume, and doubl ed each time the volune is increased by a factor of 10 (round down). This
arnor rating only applies to structure hits on the vehicle.

Exanpl e - A 100n8 open frane vehicle woul d be counted as having .4cmof arnor protecting the “structure” of
t he vehicl e.

Arnor sl oping
Arnmor may be sloped to increase its apparent thickness fromnornal angles of attack. The nmass of the arnor
is not increased, but the available volune of the vehicle is decreased:

Arnor sl ope Ef fective thickness Volume penalty for one facing
Moder at e x1.5 -10%
Radi cal x2.0 -20%

Exanple - A vehicle of 10n8 with radically sloped front arnor and noderately sloped right and | eft side
arnor will have its internal volune reduced by 40% to 6nB.

The top and bottomof a vehicle may nornally not be sl oped.

Stealth structures

If a vehicle is designed to be stealthy, and evade detection by active and passive sensors, this nust be
designed into the shape and structure of the vehicle, and cannot be retrofitted. In general, a stealthy
vehicle is -3DMto be spotted by mlitary sensors of the same or lower TL as the vehicle design, and
civilian sensors of the vehicle's TL+1, but has no effect vs. sensors of higher TL's. Both the structure and
armor of a stealthy vehicle are 5 times normal cost, and the configuration nust be a streamined or airfrane
type so that it has no jarring edges or surface gaps that would reflect signals or let internal energy
escape. A stealthy vehicle is obviously different in appearance than a non-stealthy vehicle, and may draw
attention to the vehicle if it is seenin a non-mlitary context.

<si debar >

Per sonal arnor

A human has a surface area that needs protected of approximately 1n2, and a protected vol ume of .3n8, of
which about .1n8 is the hunan. In the sinplest case then, a knight in shining armor (soft steel) wearing
.12cmplate will have an arnor rating of 2 and be carrying around 9.2kg of extra mass. This assumes
perfectly even coverage wi th no overlap of inefficiencies, which is not the case. The need for protection
over a range of notion and adaptation to the human shape will doubl e the mass of naterial used as body



arnor, so our knight is actually carrying 18.4kg of metal around, plus the padding required to nake it

wear abl e with any degree of confort, plus any safety nargin desired because TL2 arnmorers didn't have tabl es
to tell themto nmake the plate exactly .12cmthick, and the knight doesn't want his expensive arnor dented
by blows that exactly nmatch its rating.

This is the sinplest way to handl e using these rules for body arnor. Torso arnor is about .5n2, and
everything else is .5n2 (the head is .1n2 of this). The fornmng and shaping to match the hunan body is not
as sinple as welding slabs of armor together, and the cost for body arnor is generally x5 that |isted per
n8, and x2 for each TL below the introduction date of the naterial, if it can be worked at all (trying to
work TL12 superdense over a TL3 forge would end up with arnor having a cost of x2,560 nornal, if you coul d
bend the stuff at all!).

I nsi de a reasonably shaped suit of full body arnor there is roomfor about .2n8 of equipment thinly |ayered
over the body and under the armor, with roomfor another .1n8 attached to the outside in the formof a
backpack, chest pack, hip packs, etc. Wile you can nmake an ant hr oponor phi ¢ (hunan-shaped) arnor any size
you want, to fit in a normal vehicle seat it cannot have nore than .1nB of extra equi pnent (which neans that
backpacks or hip packs will need to be detatchable, if used). That is, armor can have a total of .1nB of
extra equi pnent if you want to fit in nornmal seating, .2n8 if you want to fit in roony seating, and .3n8 if
you want to fit in roony seating wthout a seatbelt on.

Augnented Battle Dress (powered arnor) does not really beconme viable until TL10, and is not a |long-term
proposition until the introduction of Fusion+. ABD units use “leg” propul sion systens for deternining top
speed and propul sion systemmass and vol ume. The maxi mum Strength a unit can exert is based on the power the
propul si on system can handl e:

Propul sion system Strength

. 001Mv

. 002Mv 3

. 003Mv 4

. 005Mv 5

. 006Mv 6

. 007Mwv 7

. 011Mwv 8

. 014Mv 9

. 017Mwv 10
. 021Mv 11
. 025Mv 12
. 034Mv 14
. 044Mv 16
. 056Mv 18
. 069Mv 20
. 084Mv 22
. 100Mv 24

Internal equi pment - Due to the ultraconmpact nature of an armor suit, electronics and sensors nounted on or
in one are half the volume and mass of vehicle equivalents, and usually |ess capable in the nunber of
channel s nonitored or used.

Conbat - Wile arnor may be designed as a very snall vehicle, characters in such armor are not normally
counted as vehicles for conbat purposes, either for targeting or damage resol ution. However, if a suit of
arnor with nunerous subsystens is penetrated, it night be appropriate to see which subsystemwas hit on the
way to injuring the character.

ABD- 12

Conponent Vol ume Mass Cost
Human . 1000n8 100. Okg -

subt ot al

Qoti ons

Poi nt def. laser (pen 3, v.long)(.??My
Autonated fire control system comnputer
TFAG 12 system

d assified hardware

Tot al

Weapons (carri ed)

Moverrent ( ground)



<end si debar >

Cockpit arnor - In some cases, it is not practical to arnor an entire vehicle, but it is desired to protect
the crew fromharm Arnored seating arrangenents will protect the occupant from hazards in nost directions
and have a vol ume of .1n2 inside the vehicle. This allows for up to 4cmof armor to protect the person in
that seat fromany non-area attack fromall but one arc (usually the front). This arnor is not cumul ative
with personal arnor. Use only the highest of personal or cockpit arnor to resist penetration fromcrew or
passenger hits

Note - There is no easy way to “layer” arnor in Traveller. The only way to get an accurate value is to
figure the total thickness of all arnor, and generate an armor rating fromthat. For instance, a person
arnored in .5cmof superdense behind a tank arnor of 25cm of superdense has got 25.5cm of superdense, not
the arnmor rating of each added together. Using only the highest applicable arnor is the easiest way to
handl e this.

Turrrets

Aturret is used to nount weapons or optional equipnent. Aturret will have the sane arnor on its facings as
the appropriate vehicle facing (except for the bottom of course). This includes any bonus due to sl oped
arnor. The vol ume of the equiprent is nultiplied by the following factor to get the actual internal vol ume
taken. If the equipnent is required to only face a given direction, the volune taken by the equipnent is
counted as though the turret were one TL higher. Fixed el evation or non-traverse nount (60° total novenent)
are al so counted as one TL higher for purposes of internal volune..

Note - Many guns or other |ong-barrel ed weapons nounted in a turret only have half their volune inside the
turret. The rest protrudes outside the vehicle and is not protected by the vehicle's arnor. Vehicles with

external | y mounted weaponry need only dedi cated vol ume for the crew of these weapons (1n8 per person), but
the volune of the weaponry will add to the storage requirenments and di nensions of the vehicle.

TL Turret nultiple
6 x4

7 x3

8 X2

9+ x1.5

Exanple - A gun with 1n8 of normal internal volune is put in a TL8 linmted traverse turret. The gun wll
take up 1.5n8 of internal vol une.

Hardpoints - A hardpoint is an accessable part of the vehicle structure to which fixed-facing external
weapons can be nounted. Al vehicles are considered to have hardpoints or their equivalent, but non-mlitary
vehicles will have themin inconveni ent spots. Wapons nmounted on hardpoints still count towards vehicle
volune, but mlitary hardpoi nts always use TL9+ turret multiple volune, and retrofitted civilian ones al ways
use TL8 turret multiple volune. Hardpoints allowa flexibility that an internal turret does not, since
weapons can be easily disnounted and changed for different roles. Hardpoints nay not be used on any vehicle
that must survive atnospheric re-entry or has a top speed of nore than 5000 neters per turn

<si debar >

Storing vehicles

Many vehicles will be transported by starship to their ultimate destination. Unless a cargo hold is
especially configured for a particular vehicle when the ship is built, the vehicle will require double its
actual volume in cargo hold space. The only way to get around this is to use all the open space around the
vehicle for small flexible cargo itens, stuffing themunder the chassis, on the hood, and so on, conpletely
burying the vehicle in other stuff. Wiile this is pernissable, it may take hours to extricate the vehicle
during which time all the other material rnust be stored el sewhere, since there is no extra cargo space in
which to put it. This could be in hallways, stateroons or outside on the ground if conditions permt. Take
these factors into account if you have payi ng passengers who woul d be of fended by sacks of R gellian marbles
littering the corridors while they try to disenbark

<end si debar>

Armor  nodifiers

Aside fromrequiring life support, a vehicle designed to operate in an insidious or corrosive atnosphere
wi || have double the armor and structure cost (each). Mich of this is testing to make sure the vehicle is
proof against the environment, while the rest is in the formof special coatings and seal ants. These
coatings and seal ants protect all surface-nounted equi pnent such as w ndows, antennae, etc

Vehicles with a closed body and |ife support are automatically counted as having pressure support for a 1
at mosphere differential, which allows safe vacuumuse, and use underwater to a depth of 10m Increased
pressure support requires +3 arnor rating for 10 at mospheres of pressure, and each time this is nultiplied
by 10 (100, 1000, etc.).

Exanpl e - A research submarine capabl e of withstanding 100 at nmospheres of pressure (1,000mdepth) will be
required to have an arnor rating of at least 7



Armor cost for extra pressure support is nultiplied by x10. This takes into account expensive pressure seals
on any part of the vehicle that could admt the outside environment (hatches, w ndows, sensors, fuel ports,
propul sion |inks, etc.)



Weapons

Vehi cl e weaponry will be covered in nore detail in the Third | nperium Wapons sour cebook, but until
that time, the following is a list of light vehicular weaponry. \Wapons will have a vol une of .5nB per ton,
and require crew space for the listed nunber of people.

Weapon Penetrati on Range Shots Mass Rel oad Cost Crew Note
Medi um machi negun-5  (2kJ, 7nm) 4 Long 200 .009t .003t .0005M 1

Medi um machi negun-8  (4kJ, 7nm) 5 Long 200 .011t .004t .001MC 1

RF nedi um nachi negun-11 (11kJ, 5mm) 7 V.1 ong 2000 1 Hal f vol une external
Li ght cannon-3 (500kJ, 110nm) 8 Short 1 2

Li ght cannon-5 (200kJ, 30mm 9 Medi um 1 2

Li ght aut ocannon-8 (200kJ, 30mm) 9 Long 100 1

RF It. autocannon-8 (200kJ, 30nm) 9 Long 1000 1.800t 1.500t 21KCr 1

Li ght autocannon-11 (500kJ, 30rmm) 11 V.long 100 1

RF It. autocannon-11 (500kJ, 30my) 11 V.1ong 1000 1

Heavy cannon-3 (4mJ, 150mm) 14 (expl. ) Short 1 3

Heavy cannon-5 (10mJ, 90rm) 17 (expl. ) V.long 1 1.340t .035t 50KO 3 Hal f vol une external
Heavy cannon-8 (16mJ, 100mm) 19 (expl. ) V.long 1 2 Hal f vol une external
Heavy cannon-11(25nJ, 100mm) 21 (expl. ) Elong 1 1 Hal f vol une external
Light mssile-5 18 (expl. ) V.sht. 1 1

Light mssile-8 22 (expl. ) Short 1 1

Light missile-11 25 (expl. ) Medi um 1 1

Heavy missile-5 25 (expl. ) Short 1 2

Heavy nissile-8 34 (expl =22) Long 1 .055t .055t 3.4KO 1 Dexterity 4, +2DM
Heavy missile-11 41 (expl. ) Region 1 1

Ungui ded bonb-5 55 expl . Contac 1 .250t . 250t 1

Ungui ded bonb- 8 58 expl . Contac 1 .250t . 250t 1

RF poi nt defense |aser-12 3 Short - 1 ??MV hr/turn

VRF poi nt defense | aser-14 4 Medi um - 1 ?2?MV hr/turn

RF laser-11 8 Long - 1 ??MV hr/turn

RF | aser-13 9 Long - 1 ?2?MV hr/turn

VRF gauss Mz 11 9 V.l ong 3000 1 ??MV hr/turn

VRF gauss M5 13 11 V.1 ong 3000 1 ?2?MV hr/turn

Lt. vehic. particle beam11 11 V.long - 1 ??MV hr/ shot

Lt. vehic. particle beam 13 13 V.long - 1 ??Mw hr/ shot

Hv/. vehic. particle beam 11 30 E long - 1 Hal f vol .

ext., ??Mv hr/ shot

Hv. vehic. particle beam13 40 E long - 1 Hal f vol .

ext., ??MV hr/ shot

Note - Mssiles are “generic” at this point, but should be specified as to type when bought, usually one of
the fol l owi ng categories: Unguided (line of sight), Unguided (artillery), Anti-land vehicle, Anti-air
vehicle, or Anti-ship. Quided mssiles will only be effective vs. targets of their designed type. Ungui ded
nmssiles can be fired at any target, but only get the fire control DMof the firing vehicle.



Power pl ant

Al vehicles will have sone formof power plant. The follow ng tables cover nmost historical and hypotheti cal
power plants. The efficiency of the power plants does not include | osses fromturning the raw output into
useful form such as mechanical transmssion |osses. This is covered by the | oconotion part of vehicle

desi gn.

Pow/ Mass/ Mn nB Cost/ Area 100hr
TL Descripti on m3 m3 &out put m3 per n8 Fuel / m3 Fuel Maint
TL1 Rower s .05Mv 1.0t . 100/ . 005Mv - 1.0n2 .10n8 food -
TL1 Sai | .15Mv 1.0t .015/.002Mv . 001MX 20.0n2 - wind  600hr
TL3 Early steam .10Mv 2.0t .250/.025Mv . 002MX . 90n2 . 20n8 wood  600hr
TL4 St eam .20Mv 2.0t .150/.030Mv . 002MX . 70n2 . 30n8 coal 3000hr
TL4 Int. conbust. .30Mv 1.0t .015/.045Mv . 004MX 2.0n2 . 60n8 hcarb  600hr
TL5 Steamturbine .35Mv 2.0t .200/.070Mv . 008MX .60n2 .50n8 hcarb  3000hr
TL5 Inp.Int Conb. .40Mv 1.0t .003/.001Mv . 008MX 1.0n2 1.00n8 i mhyd 3000hr
TL7 Gas turbine .50Mv 1.0t .500/.250Mv . 020MX . 40n2 1.50n8 i mhyd 3000hr
TL8 MDD t ur bi ne .60Mv 1.0t .500/.300Mv . 060MX .50n2 1.20n8 i mhyd 3000hr

Note - Al of the above power plants require external oxygen sources, and cannot operate in vacuum or

at nopsher es | acki ng oxygen unl ess on-board stores are available. If on-board |iquid oxygen is used (TL6+),
use doubl e the listed fuel conusnption as being required for the oxygen (total of triple nornal fuel

vol ure). This does mean you can use internal conbustion engines underwater if the vehicle is properly
desi gned.

TL7 Fuel cell .40Mv 1.0t .003/.001Mv . O20MD - 24.2n8 | hyd 9000hr
TL12 Fuel cell .75Mv 1.0t .003/.002Mv . 020MD - 18. 7n8 | hyd 9000hr
TL14 Fuel cell 1.5Mv 1.0t .002/.003Mv . 020MX - 3. 00n8 | hyd 9000hr

Note - Al fuel cells produce liquid water as a byproduct in quantities equal to total fuel used.

TL6 Phot oel ectric .001Mv 2.0t - . 005Mx 12.0n2 - - -
TLY Phot oel ectric .0015M 2. Ot - . 006MX 12.0n2 - - -
TL8 Phot oel ectric .002Mv 2. Ot - . 006MX 12.0n2 - - -
TL9 Phot oel ectric .0025M 2. Ot - . 006Mx 12.0n2 - - -
TL10  Photoel ectric .003Mv 2.0t - . 006MX 12.0n2 - - -
TL11+ Photoel ectric .004Mv 2.0t - .007MX 12.0n2 - - -
Note - In the case of solar panels, the area figure represents the panel s thensel ves, which nust be oreinted

to face the sun, and thus are limted to a nmaxi mum power output equal to the area of the largest face of the
vehicle that can be facing the sun.

TL6 Fi ssion.30Mv 6.0t 40.0/12.0Mv  .200MX 2.0n2 .001n8 radi oa 9000hr

TL7 Fi ssion. 60Mv 6. Ot 20.0/12.0Mv . 150MX 1.5n2 .001n8 radi oa 9000hr

TL8 Fi ssionl.OMv 6. Ot 10.0/10.0Mv . 100MX 1.0n2 .001n8 radi oa 9000hr

TL9 Fusi on 2.0Mv 4.0t 1250/ 2500Mv . 200MX 2.0n2 . 003n8 deut er 9000hr
TL10 Fusi on 2.0Mv 4.0t 500/ 1000Mv . 200MX 2. 0n2 . 0038 deut er 9000hr
TL10 Fusi on+3. OMv 2. Ot .020/.060Mv . 010MX 3.0n2 .150n8 water  600hr

TL11 Fusi on 2.0Mv 4.0t 250/ 500Mv .200Mx 2.0n2 . 003n8 deut er 9000hr
TL11 Fusi on+3. 8Mv 2. Ot .015/.057Mv . 010MX 3.8n2 .150n8 wat er  1200hr

TL12 Fusi on 2.0Mv 4.0t 12.5/25.0Mv . 200MX 2.0n2 . 003n8 deut er 9000hr
TL12 Fusi on+4. 8Mv 2. Ot .010/.050Mv . 010MX 4.8n2 . 150n8 water  1800hr

TL13 Fusi on 3.0Mv 3.0t 1. 70/ 5. OMv . 200MX 3.0n2 . 003n8 deut er 9000hr
TL13 Fusi on+6. OMv 1.5t .007/.042Mv . O10MX 6.0n2 . 150n8 water  2400hr

TL14 Fusi on 3.0Mv 3.0t 1. 70/ 5. OMv . 200MX 3.0n2 . 003n8 deut er 9000hr
TL14 Fusion+7. 7Mv 1.5t .006/.046Mv . 010MX 7.7n2 .150n8 wat er  3000hr

TL15 Fusi on 6.3Mv 2.0t . 800/ 5. OMv . 200MX 6.3n2 . 003n8 deut er 9000hr
TL15 Fusi on+ 9.8Mv 1.0t .004/.039Mv . 010MX 9.8n2 . 150n8 wat er  3000hr

TL - The TL the power plant is introduced at. It can be used at higher TL's, and is generally nore reliable
as it has the bugs worked out, but it not nmore efficient.

Description - The sinple description of the power plant type
Power per n8 - The power output in megawatts per n8 of power plant
Mass per nB - The mass in netric tons of 1n8 of power plant

M ni rum di sp/output - The ninimumsize in nB the power plant can be constructed at, and the output it has at
that size. A dash means that the power plant can be made extrenely small and has no practical m ni num size.

Cost per nB - The cost in Mx of 1nB of power plant



Area - The external vehicle surface required for cooling radiators for 1nB of power plant. For stationary
installations, this is irrelevant if there is sufficient real estate for the radiators. If there is a nearby
source of punpable fluids, radiator area is quartered. Note that this will usually apply to water vehicles.

Fuel /n8 - The anount of fuel consumed per 100 hours (4 days) of full power output, per 1n8 of power plant.
The actual volume of fuel will depend on its type, and this figure usually applies to fuels of approximately
the same density of water, such as |iquid hydrocarbons.

Fuel
D fferent power plants use different types of fuel. The volume of fuel will vary with type. The cost on the
tabl ebel ow refers to the cost for the final vol une.

TL Fuel type Vol ume x Cost per netric ton
1+ Vod x2.0 500

2+ Coal X.5 100Cr

3+ Liquid hcarb x1.0 2500

5+ H grade hydrc x1.0 5000

6+ Li quid hydrog x14 1000Cr

6+ Fi ssion fuel x.05 . TMD

7+ Deut eri um x1.0 . 15Mx

7+ Enrich. water x1.0 70000

Fuel - The nornal fuel used for this power plant at its initial TL. This may vary with culture.

Mai nt enance - The time between schedul ed mai ntenance for the power plant. A dash means the power plant is
essentially nai ntenance free (check it out once every 10 years or so). Failure to provide naintenance will
result in power plant failure on a 2D roll of 12+ Success means a 10%drop in power output and a cunul ative
+1DMon future mai ntenance rolls (which resets upon actually getting nai ntenance). Mintenance takes 10
hours per displacerment ton of power plant (mninumof 1 hour), and costs 5% of power plant cost. Repairing a
power plant failure costs 2D times 5% of power plant cost.

Maint tinme equival ent
300 hr =2 weeks
600 hr 1 nonth
3000 hr 4 nont hs

9000 hr 1 year

Pow/ Mass/ Mn nB Cost/ Area 100hr

TL Description m3 m3 &out put m3 per nB3 Fuel / m3 Fuel

Mai nt
TL4 Storage bank . 04Mw hr 2.0t - . 001MX - - - 500hr
TL5 Storage bank . 06MV hr 2.0t - . 001MD - - - 1000hr
TL6 Storage bank . 08MW hr 2.0t - . 001MD - - - 2000hr
TL7 Storage bank . 10Mw hr 2.0t - . 001MX - - - 3000hr
TL8 Storage bank . 20Mw hr 2.0t - . 001IMY - - - 6000hr
TL9 Storage bank . 40Mw hr 2.0t - . 002MD - - - 9000hr
TL10 Storage bank . 80MV hr 2.0t - . 003M - - - 18khr
TL11 Storage bank 1.0MV hr 2.0t - . 004MD - - - 27khr
TL12 Storage bank 1.5Mw hr 2.0t - . 005M - - - 36khr
TL13 Storage bank 2. 0OMV hr 2.5t - . 008MX - - - -
TL14 Storage bank 2. 5MV hr 2.5t - . 010MX - - - -
TL15 Storage bank 3. 0MW hr 2.5t - . 015M - - - -
TL Di scharge tinme Cost nultiple
4+ .1 hour x1
5+ 30 seconds x2
6+ 3 seconds x4
7+ . 3 seconds x9
8+ . 03 seconds x16
9+ . 003 seconds x25

Exanple - A vehicle at TL10 has 1 metric ton of storage banks (chem cal batteries). These contain .80
nmegawatt hours of energy per metric ton. These are used to power an energy weapon, and are bought with the
m ni mum possi bl e di scharge tine, for a cost nultiple of x25. The total cost of the storage banks is
therefore .003MX per netric ton x 1 ton x 25 for discharge nultiple = .075Mx.

Power pl ant descriptions

Rowers - Any formof power provided by the nuscles of living beings, such as rowers, draft animals, etc.
Unli ke other power plants, rowers can run without fuel (food) for a while, |osing 10% of output per day
until they coll apse. Rowers can al so doubl e output for up to an hour, at the cost of half output for the
next three.



Sail - Power provided by the wind, either against a stationary sail like a sail ship, or arotary sail like
awndmll. At TL3-, sails can only be used to go in the direction the wind is blowing to, plus or mnus a
bit. At TL4+, sail ships can sail against the wind at up to a quarter the wind velocity. The nornal maxi mum
speed of any sail vessel is 15%of the wind speed times the TL of the sails and hull for water vehicles, and
25% of the wind speed tines the TL of sails and chassis for |and vehicles (assum ng ot herw se opti mum
conditions). Wnd speeds of nore than the TL x 3 in meters per second require a nai ntenance check per hour
to avoid damage or failure. Note that the area of sails is external to the vehicle itself. In conbat, the
actual sail area is ignored and nost hits are assuned to pass through with little effect. Hts that actually
are roll ed agai nst the power plant are assuned to be against an arnor of 1, and are hits to vital rigging
conponents that will quickly affect performance.

Early steam- Steamengines are external conbustion power plants, where an outside heat source heats a
boi |l er of water, and the steam pressure generated turned into mechani cal energy. At TL3 they are not
particularly efficient, but are the best that is available. They al nost always run off of solid fuels |ike
wood or coal

Steam - A nore advanced version of the steam engine, which nay be designed to run off a particular class of
fuel (solid or liquid).

Steamturbine - Instead of using reciprocating pistons, a steamturbine takes the expandi ng steamand runs
it through a series of turbine blades, converting the steampressure directly into rotary notion. This wll
be run through a gearbox to get whatever final power or revolutions per mnute is desired

Internal conbustion - This is a broad class of engine, covering regular petrol engines, diesel engines,
rotary engines and the like. Fuel injected into a confined space is ignited and the resulting m ni-expl osi on
is converted to nmechanical energy by a noving piston

Inproved internal conbustion - A nmore advanced version of the internal conbusion engine, which nmay include
concepts like fuel injection, electronic ignition, multiple fuel valves and el ectroni c sensors, dependi ng on
actual TL.

Gas turbine - Simlar in concept to a steamturbine, except that the expanding hot gas fromburning fuel is
used to power the turbine

MD turbi ne - Magnet ohydrodynam ¢ power is running the hot conbustion gases through a series of nmagnetic
fields to directly extract electrical power. The hot exhaust is somewhat cool ed by the extraction of energy,
and the remainder is run through a conventional turbine to generate mechanical energy which often powers a
regul ar generator. It requires advanced materials to withstand the high operating tenperatures used

Fuel cells - Fuel cells use a catalytic process to extract electrical power fromthe energy rel eased during
a chemcal reaction, the nmost common of which uses oxygen and hydrogen, and has water as a byproduct.

Phot oel ectric - Photoel ectric cells convert light directly into electricity. They are not very efficient,
but are nai ntenance-free, and require no nmass for carried fuel, naking theminportant for any |ong-duration
application. The figures for solar panels assume they are integral to the surface of the vehicle, which
provi des the structural support and backi ng needed. |If the panels are individually deployed |ike w ngs, the
surface area nmay exceed the normal area of the vehicle body, but the panels will nass ten tines as much per
nB8, tines the acceleration of the vehicle (mninumof 1). If these panels are retractable and can be stowed
inside the vehicle, they mass tw ce as nuch per n8.

Fission - Fission reactors use the heat generated by radi oacti ve decay to produce either electrical or
mechani cal power, often through heating water and powering a steamturbine. Due to their shielding

requi renents and heavy el enents used, they are not nmass efficient, but they are extrenely fuel efficient.
They are superceded entirely by fusion power at TL9+ except in the few TL9-12 applications where the snaller
fission reactor is the only viabl e power source

Fusion - This is traditional “hot” fusion, a mllion degree ball of fusing plasma that is contained by
powerful magnetic fields. The heat fromthe plasma and heat generated by passage of subatom c particles
through the reactor wall is used to either power sone formof steamturbine, an MD plant or both. Fusion
plants nornally require a fractional second startup pul se fromstorage banks equal to their output, and such
a storage bank is included in the mass of any fusion plant.

Fusi on+

Fusion+ is, in a nutshell, the technol ogy that nakes the Inperiumpossible. By Inperial year 0, any world
with a civilization has | earned how to be self-sufficient. The ones who couldn't, died. Wth the various
cultures at approximately the same | evel of technol ogy, and not having a need for other people's products,
the incentive for interstellar trade is not that great.

Fusi on+ changes all that. It is a size breakthrough in fusion power plants that opens up a whol e new real m
of technol ogical possibilities. And Sylea is the only planet that has it. If you want it, you buy it from



Sylea. And, if you're a Sylean trader looking to sell this hot comrodity, the only place to get it is
through 4 eon Industries.

Fusion+ is a variant of “cold fusion”, using a solid-state matrix to fuse deuteri umenriched water and use
the resultant heat flowto directly generate electricity with no moving parts. It actually runs at
substantial tenperatures (a few hundred degrees C), but is capable of producing substantial power within a
mnute of activation, and when not in use, its insulation retains heat for days, allow ng near-instant

st art ups.

Compared to “hot fusion”, Fusiont+ is nore efficient in ternms of cost and mass/power ratios. However,it has
drawbacks that make it |ess practical for starship use. First, it is not very fuel efficient, consum ng
several tinmes the fuel a regular fusion plant would. A great deal of this is required for cooling purposes,
and is boiled off as a snall steamplune. Last, Fusion+ requires regular maintenance and repl acenent of the
solid-state cores, which becone polluted and degraded by constant bonbardment of fusion byproducts. At the
first maintenance interval a Fusion+ unit needs to roll 12+ on 2D to fail. On asuccess, output is reduced by
10%and the failure roll gets a cumulative +1DM Apply another +1DMif questionable fuel was used at any
time during that interval. Failure usually takes the formof rapidly varying power output, and excessive
operating tenperature, which if left unchecked will danage the core and cause an autonatic shutdown. The
final stages of this failure usually take several mnutes to cascade to their ultimte outcone.

Fusion+ units were originally manufactured starting in year-28 at TL11 levels of output. Until year 3, the
only place a unit could be serviced was on Syl ea (5% of power plant cost). On other worlds, maintenance was
handl ed by core repl acement (10% power plant cost). The reason for this is that all units were “factory
seal ed” encapsul ated units, with a great deal of effort put into preventing reverse-engineering of the
units, usually invol ving non-expl osive self-destruction of the unit and the critially inportant nonitoring
and feedback hardware. Eventually, of course, soneone nanaged to reverse-engi neeer and duplicate the
technol ogy, at which point deon Industries rel eased the TL12 version to keep its conpetitive lead.
course, there will be incremental increases in capability and features, but for the nost point, fromyear 3
the early Third Inperiumw || be using TL10-12 Fusi on+ units.

deonis willing to take some financial risks to expand the Inperium sacrificing short-termprofit for
long-termgain. To this end, several “standard” Fusion+ nodels are available, in the foll ow ng power output:

Cleon Industries Standard (TL12)

Out put Mass Vol ume Cost Area Fuel per 100 hrs Maintenance interval
.05Mv  21kg .01n8 750 .05n2 . 0015n8/ 1. 5kg 1800 hours
. 20Mv  83kg .04n8 3000 .20n2 . 0060n8B/ 6kg 1800 hours
1.0Mv .42t .21n8 1.5KC 1.0n2 . 031n8/31kg 1800 hours
2.0Mv .83t .42n8 3.0KO 2.0n2 . 063n8/63kg 1800 hours
5.0Mv 2.1t 1.05n8 7.5KOr 5.0n2 . 157nB/ 157kg 1800 hours

You'll note that the retail price of these units is 25%Il ess than the standard price, and pretty nuch
undercuts what any | ess advanced cul ture can produce, decreasing conpetition for the product, even taking
into account interstellar transport costs. Wol esal ers can get the standard di scount on these prices, and
can choose to make as nuch profit on themas the narket will bear. Sylean vehicle manufacturers take
advant age of these units wherever possible, as the standardization of parts makes acquisition and

mai nt enance a sinpl e proposition.

For general trade purposes, Fusion+ units can be considered high-tech goods, and early in the history of the
I nperium can be considered uni que as wel | .

St orage banks

The difference between a power plant and a storage bank is that the storage bank holds a fixed quantity of
energy, while power plants have a constant output. For instance, a storage bank that holds 1 nmegawatt - hour
can supply 1 negawatt for 1 hour, .1 megawatts for 10 hours or 10 megawatts for .1 hours, nultiplying the
output by the time in each case to get a power x time of 1. Storage banks can be recharged froma

powerpl ant at the same rate as they are discharged. Nornally, a storage bank can be conpletely discharged in
1 hour, and increased cost will represent technol ogies that can discharge faster, such as capacitors or
horopol ar generators. Only the absolute shortest time on the chart can be used for the high-speed pul ses
needed for energy weapons.

Power plant options

Mil tipl e power plants - A vehicle may have nultiple power plants driving the propul sion system This may be
because of the safety of redundancy, the inability to nake a single power plant |arge enough for the
vehicle, or the cost savings of using a standard power plant produced by someone el se. Miltiple powerplants
will be x1.2 propul sion cost per power plant. The only exception to this is rowers, where the "power plant"
is usually nmany bei ngs.

Exanple - Atwin-engine jet will have x1.2 the propul sion systemcost for the total power plant output of
bot h engi nes.



Afterburners - Many power plant types can be tenporarily boosted to unsafe |evels of performance. This could
be through adding extra fuel or oxidizer, running at dangerously high tenperatures, etc. If a power plant is
deened capabl e of this behavior, it can doubl e power output for x10 fuel consunption, and nust inmediately
undergo a nai ntenance check for engine failure when this is attenpted. |If the power plant does not fail,

there are no ill effects in terns of performance or future DMs, but if it fails, it does so
cat astrophical ly.



Propul si on

This is the broad category that covers how the power plant makes the vehicle nove. The SCDS will not go into
as nmuch detail as FFS, but it will allowyou to make the vehicle a lot faster than before. The base velocity
of vehicle in meters per turn is (megawatts of power/nass in metric tons), x 3000, and this only applies in
cases where there is a drag on the vehicle, such as w nd resistance, surface friction or water turbul ence.

The base accel eration of a non-contragrav vehicle in g's is the square root of (megawatts of power/mass in
netric tons), rounding to nearest .1. Contragrav vehicles sinply divide tons of thrust by tons of mass to
get acceleration in g's (round to nearest .1). The propul sive nmachi nery al so i ncludes volune for the
controls (inlcuding power plant controls), and special surfaces for that means of propul sion (a rudder for
wat er vehicles, for instance). The mass of all propul sion systens is .5 netric tons per nB of vol une.

Exanple - A vehicle with a 1Mv power plant and a nass of 50 nmetric tons will have a base velocity of (1/50)
X 3000 = 60 neters per conbat turn and an accel eration of (1/50)-5 = .1g.

<si debar >

Accel eration and personal conbat

How does vehicle acceleration relate to the personal conbat scal e? Assuming each turn is 5 seconds, and each
outdoor square is 15 neters, the followi ng accelerations in g's will translate into a nunber of squares
accel erated per turn. Note that accelerated adds to any existing velocity, so a vehicle that can accel erate
3 squares per turn will go 3 squares froma standing start, 6 squares the second turn, 9 the third turn and
so on. If there is a nunber with a "/", use the first nunber

Accel eration Squares per turn Turns to: 10m's 20m's 30nm's 40m's 50m's 100m s
200m' s 500m s
.1g 1 2 4 6 8 10 20 40 100
.29 2 1 2 3 4 5 10 20 50
.39 3 <1 <2 2 <3 <4 <7 <14 <34
.49 3 <1 1 <2 2 <3 5 10 25
. 5g 4 - <1 <2 <2 2 4 8 20
. 69 5 - <1 1 <2 <2 <4 <7 <17
.79 6 - - <1 <2 <2 <3 <6 <15
.89 7 - - <1 1 <2 <3 5 <13
.99 7 - - - <1 <2 <3 <5 <12
1. 0g 8 - - - <1 1 2 4 10
1. 59 12 - - - - <1 <2 <3 <7
2.0g 17 - - - - <1 1 2 5
2.5¢g 21 - - - - - <1 <2 4
3.0g 25 - - - - - <1 <2 <4
3. 59 29 - - - - - <1 <2 <3
4.0g 33 - - - - - <1 1 <3
4. 59 37 - - - - - - <1 <3
5.0g 42 - - - - - - <1 2
6. 0g 50 - - - - - - <1 <2
7.0g 58 - - - - - - <1 <2
8.0g 67 - - - - - - <1 <2
9. 0g 75 - - - - - - <1 <2
10g 83 - - - - - - <1 1

Exanple - A TL8 jet fighter with an acceleration of 1g can go froma standing start to 8 squares in one
turn, and if it has a takeoff speed of 100misec, it can reach that speed in 2 turns.
<end si debar>

Mass nul tiples - Vehicles heavier than 10 netric tons will get a multiplier on their final top speed:

10-20 netric tons x1.2
20-40 netric tons x1.5
40-80 netric tons x1.9

80-160 netric tons x2. 4

This takes into account the increased nmonentum and volune to area ratio of large vehicles, making theml ess
susceptible to drag effects.

TL Descr. Cost per nB Vol urre/ Mv Speed Area per Mv
8 Legs .080MX 7. 7n8 x. 10 22np
9 Legs . 060MX 4. 2n8 X. 20 18n2
10+ Legs . 045Mx 2. 8n8 x. 30 15n2
4 Tracks . 165MX 4. 9n8 x. 30 17n®
5 Tr acks . 140Mx 3. 6n8 X. 40 14n2
6 Tr acks .115Mx 2. 8n8 X. 45 12n?
7 Tracks . 095MX 2. 1n8 x. 50 10n®



8+ Tr acks . 080Mx 1. 5n8 X. 55 8ne

4 Wieel s . 050Mx 2. 8n8 X. 40 6ne

5 Wieel s . 045MX 2. 2n8 X. 45 5ne

6 Wieel s . 035Mx 1. 8n8 x. 50 4n?

7 Wieel s . 030Mx 1. 4n8 X. 60 3n?
8+ Wieel s . 025Mx 1. On8 X. 70 2n?

5 Hover ski rt . 020Mx 4. 1n8 X. 20 45n?
6 Hover ski rt .017Mx 3. 2n8 x. 30 35n2
7 Hover ski rt . 013MD 2. 5n8 X. 40 30n2
8+ Hover ski rt . 010Mx 2. On8 x. 50 25np
5 Hel i copt er .250Mx 1. 1n8 X. 60 -

6 Hel i copter . 220MX 0. 9n8 X. 70 -

7 Hel i copt er .180MX 0. 7n8 x. 90 -

8 Hel i copt er . 150MXx 0. 5n8 x1.1 -

9+ Hel i copter . 120MX 0. 4n8 x1.2 -

4 A rcraft . 380MD 4. 6n8 x. 80 -

5 Aircraft . 340Mx 3. 6n8 x1.0 -

5 H perf aircr. 1.35MX 4.3n8 x1.2 -

6 A rcraft . 310MX 2. 8n8 x1.1 -

6 H perf aircr. 1.25MX 3.4n8 x1. 4 -

7 A rcraft . 280MX 2. 1n8 x1.2 -

7 H perf aircr. 1.10MX 2.5n8 x1.6 -

8 Aircraft . 250Mx 1. 5n8 x1.3 -

8 H perf aircr. 1.00MX 1.8n8 x1.9 -

9 A rcraft .230MD 1. 1n8 x1.5 -

9 H perf aircr. .900MX 1.3n8 x2.2 -

10+ Aircraft . 200Mx 0. 8n8 x1. 6 -

10+ H perf aircr. .800MX 1.0n8 X2.6 -

4 Prop. (water) .085MXx .7n8 x. 08 2.1
5 Prop. (water) .070MX .6n8 x. 10 1.7n2
5 H perf water .210MX 1.0n8 x. 15 3.5m2
6 Prop. (water) .O55MX .4n8 x. 12 1. 4n2
6 H perf water .165MXx .6n8 x. 20 2.9n2
7 Prop. (water) .045MX .3n8 x. 15 1.2n2
7 H perf water .135MX .5n8 X. 25 2.4n2
8 Prop. (water) .035MX .2n8 x. 20 1.0n2
8 H perf water .105MX .3n8 x. 30 2.0m2
9+ Prop. (water) .025MX .1n8 X. 25 . 8nk
9+ H perf water .075MX .2n8 X. 35 1.6n2
9+ Cont r agr av* - - - -
4+ Lighter than airft

T see text

*Contravgrav is a direct energy-thrust conversion with no internedi ate steps. See Contragrav section

*Flying vehicles that rely on aerodynamc forces for |lift will need to be able to reach a speed of (mass in
netric tons/total wing area) x 400 in nmeters per turn in order to become airborne. This will be the m ni num
flying speed of the vehicle.

Area is is the area per negawatt taken by the propul sion machinery. This includes not only the parts
touching the ground (in the case of |and vehicles), but al so open areas inside fender wells and any surface
that cannot mount other machinery due to proximty to other noving parts.

Propul si on descri ptions

Legs - The vehicle has individually powered articulated legs that allowit to wal k much |ike a person,
insect or aninal, depending on vehicle configuration and size. It has excellent nobility on broken ground,
but has a | ow top speed and | arge nechani cal requirenents.

Tracks - The power plant turns an endless belt with a | arge anount of ground contact, usually with one belt
on either side of the vehicle. It gives excellent traction and off-road perfornance, but is noisy and
relatively slow

Wieel s - A typical wheel ed systemas found on an autormobil e or notorcycl e.



Hoverskirt - A systemwhere the power plant creates an air cushion underneath the vehicle, and turns fans to
provide forward thrust. It has | ow mechani cal conplexity, but takes up a |ot of vehicle surface area. The
bottom surface of the vehicle nust have at |east as much area as the propul sion systemarea, which pl aces
limts on vehicle dimensions. Also, since a lot of power is used to maintain the air cushion, it has |ess
avail able for forward thrust. Hoverskirt vehicles have the advantage of being i mune to the effects of any
type of flat terrain, and function equally well on snow, ice or water.

Hel i copter - A mechanically conpl ex systemwhere a rotating wing surface provides both lift and forward
propul sion to the vehicle. It is fairly expensive, and has | ower top speed than regular aircraft, but has

t he advantage of havi ng no m ni mum speed, and can hover, fly sideways or backwards as needed (at a quarter
of forward speed). Helicopters may not have a nmovenent per turn of more than 750, regardl ess of TL or power
avai | abl e.

Aircraft - Atypical aircraft, with either a propellor or jet engine of some type. Miuch of the | arge vol umre
requirenent of an aircraft is dedicated to wing structures and control |inkages. H gh perfornmance aircraft
have nore of these and nore wasted vol ume due to streanini ng needs.

Propellor (water) - This covers any neans of water propul sion, including paddl ewheels, waterjets and
propel | ors, depending on TL. H gh performance watercraft are usually hydrofoils, and the increased vol une
and surface area is largely due to these structures.

Contragrav and thruster plates

Al three types of plates |isted above operate on the same general principles. The difference is at the
quantumgravitational level. The lowefficiency contragrav only works in a strong gravitational gradient,
while thruster plates can work in mniscule gradients and high-efficiency contragrav is somewhere in

bet ween. Low efficiency contragrav becones all but useless within 1 dianmeter of a world, while high-
efficiency contragrav is good out to 10 dianeters, and thruster plates work out to around 1,000 di aneters,
and can operate off a solar dianeter instead of a planetary di aneter.

Conbi ned wi th Fusion+, small scal e | ong-endurance contragrav vehicl es becone practical for the first tine
during Qeon's reign (and are al so a val uable trade conmodity). Even | owefficiency contragrav vehicles
easily have the potential to reach orbit, and while they don't have the interplanetary capability of a
normal ship's gig, they are also a /ot nore affordabl e, an inportant consideration when you | ook at nonthly
operating costs.

Contragrav plates require a certain area, which represents the thrust plates and their integral heat

di ssi pati on sinks. The former can be inside the vehicle, protected by arnmor,and the |atter are designed to
be part of the outer surface of the vehicle, and share the characteristics of that material (arnored, etc.).
Contragrav shares the visible blue-white effect caused by gravitic decay byproducts, and will appear on or
near the surface of the vehicle that has the contragrav pl ates.

Note - Renenber that if you are designing a vehicle with contragrav plates, you usually need a thrust at

| east equal to the vehicle nmass to offset gravity. Any thrust after this can apply to forward accel eration
of the vehicle. For determning the top speed of a contragrav vehicle in atnosphere, sinply use the power
input to the contragrav drive left over after countering gravity, with a speed nultiplier of x1.0.

High efficiency contragrav plates

TL Thrust per n8 Pow per n8 Mass per n8 Mn v/mn thrust Cost per n8 Area per nB8
TL9 33t . 60Mv 1. 25t .10n8/ 3. 3t . 004MX . 60n2

TL10O 50t . 70Mv 1. 00t . 05n8/ 2. 5t . 008MX 1. On®

TL11 50t . 70Mv 1. 00t .02n8/ 1. Ot .008MX 1. On2

TL12+ 50t . 35Mv 0. 65t .01n8/ . 50t .010MX 1. On2

Thruster plates

TL Thrust per n8 Pow per n8 Mass per n8 Mn v/mn thrust Cost per n8 Area per nB
TL11+ 40t 1. 00Mwv 2. 00t 1. On8/ 40t . 250MX . 20n2

Lighter than air

Bal | oons or blinps have special requirements. The lifting capacity of a lighter than air vehicle is

approxi nately .1t per ton of gas envel ope, plus .01t for each TL over 3, and reduced by .01t for each .1 of
surface nodifier for its configuration greater than 1. Add .01t to |ift per ton if hydrogen is used, and
subtract .01t if hot air is used. Both of these are available at TL3-4, and heliumis avail able at TL5+.
Heliumis avail abl e on 50% of habitable worlds with a TL of 5+ Hot air requires fuel as for 1n8 of any type
of available power plant per 1000m of gas envel ope. Lighter than air gases can be stored in conpressed or
liquified format 1 ton per 1n8 of storage volume, with a conpression ratio of TL"2:1 (e.g. a TL8 gas
cylinder will hold 8x8=64 tines its volume in conpressed gas).

If you assune that the total volune of the gas envel ope is approxi mately 1000n8 per ton, it won't be too far
off, and the di nmensi ons of the gas envel ope depend on its configuration. Lighter than air vehicles with an
airframe configurati on have double the lift per ton of envel ope (after nmodifiers are taken into account),
but have a m ni nrumtakeoff speed as for nornmal aircraft if loaded to a | evel where they are heavier than
air.



Exanpl e - A sphere has a surface configuration nodifier of 1.0, so the lift of a 1 ton TL13 envel ope woul d
be .1t, plus .1t for 10 TL's past TL3, for a total of .2 tons of surplus lift. If it were a cylinder
configuration, it would |l ose .01t and drop to .19 tons of surplus |ift, since a cylinder has a surface
multiplier of 1.1. Acylinder airframe would |lose .043t and drop to .157 tons of |ift per ton of envel ope,
but this would be doubled to .314 tons of lift when the craft was noving at “takeoff speed” or nore.

The top speed of a lighter than air vehicle is figured as for a normal aircraft at that TL, with a maxi mum
speed per turn of 10 times the TL of the vehicle, times the length nodifier for its configuration.

Accel eration for lighter than air vehicles is always |ess than 1g. For instance, a sphere configuration has
a length modifier of 1.0, for no adjustnent to speed, while a cylinder would multiply top speed by its
length nodifier of 2.0. Lighter than air vehicles may not have a gas envelope that is not streaniined,
unless it is a balloon (unstreanined sphere).

For conbat targeting, use the USP size equival ent of the gas envel ope for determ ning chance to hit, which
will usually be 1 point larger than the rest of the vehicle. Hts that exactly hit the vehicle hit the
gondol a or other carried itens, and all other hits are to the gas envel ope, which is counted as having an
arnor of 1. Aside fromslow loss of |ift gases, nost envelope hits will have no effect unless a) expl osive
weapons are used, or b) hydrogen is used for |ift and the attack has a heat or fire conponent. In either
case, roll for “systemdamage” for each such attack. Any expl osive damage to a gas envel ope that results in
penalties will imediately collapse one or nore sub-cells, and the vehicle will lose .1t x 1D of lift. Any
heat or fire-based penalty at all on a hydrogen-filled gas envelope will result in inmediate and
irreversible ignition of the gas envel ope, and all occupants have 2D turns to escape a fiery death.

Note - These rules are rather sinple, and will not delve into the detailed operation of ballast, nooring,
tethering, etc.

Propul sion system options

Adverse condition propul sion system- This is any nodification to the propul sion systemthat allows the
vehicle to operate effectively in conditions that woul d otherwi se be difficult for that propul sion system
Exanpl es woul d be a supercharger for high-altitude aircraft, anti-fouling props and weed guards for swanp
boats, skid plates and extra-heavy suspension for off-road vehicles, etc. Each of these nodifications is a
x1.1 multiple to volume of the propul sion system (and therefore its cost), and rmay be applied multiple tinmes
as needed.

Secondary propul sion system- This is an add-on to the basic propul sion systemthat allows very limted use
in a subset of the vehicle's nornal environment. It allows novenent and accel eration of x.1 the nornal
anmount in conditions that woul d normal |y be inpassable. An exanple would be waterjets and fl oatation screens
for an arnored personnel carrier, so that it can traverse rivers, or a boat with very linted submarine
capability. This is a x1.1 multiple to the vol une of the propul sion system (and therefore its cost), and
must be reasonabl e and strictly defined. Gossing a river is reasonable for an APC (O ossing a canyon is
not .

Crew and passenger stations

A control station for a hunan-piloted vehicle is 1nB in volune. This volune may in some cases (notorcycles)
be external to the volune of the vehicle itself, in which case .2n8 is used, but the driver has no armor or
structure protection. Side or top protection adds .2n8 per side, and front or back protection is .1n8 per
facing. So, a notorcycle where the driver gets the protection of the front arnor (wi ndscreen) woul d have
.3nB dedicated to internal vol ure.

Passenger seats require 1n8 of vol unme, unl ess the passenger is hanging onto the vehicle, in which case they
require zero volune (but do add to the external dimensions of the vehicle).

Bunks or ot her m ni num vehicl e acconodations require 2n8 per person. For very short-termuse (a few days at
nost), regul ar passenger seats can fold back to forma sleeping area, provided there is 1nB of unused cargo
vol une behi nd each seat to make up the difference. Regular quarters and starship quality acconodations are
figured as in starship design, which includes accessways and ot her space needed to reach these quarters.

Life support - Vehicles operating in hostile environnments will require |ife-support for shirt-sleeve working
conditions. The nass required for a sealed vehicle is counted as a special adverse conditions propul sion
system since the places where power is transferred outside the vehicle will require the lion's share of
speci al sealing provisions. Basic life support includes atnosphere recirculation, tenperature and humdity
control. Standard |ife support also provides water and waste handling on any vehicle | arge enough to

dedi cate an extra 1n8 to these facilities (usually per 20 passengers or crew. If an extra 2n8 is dedicated
to life support, it can include a shower or other neans of cleaning up (vehicles with a decontam nation | ock
can route regul ar water through the systemto use it as a shower if needed). Vehicles at TL7- do not have
regenerative |life support, and nmust use consumabl es for each passenger per day of operation. Use the TL8
nunbers for mass, power, volune and cost, but add consumabl es of .01t per day per passenger per TL bel ow 8.
An exception can be nade for TL7 subnarines, which can extract oxygen fromwater. They can hal ve consunabl es
by using doubl e the power requirenent.

Basic life support



TL volume supported per nB8 Mass per nB Power per nB Cost per nB

8 1400n8 1.0t . 05Mv . 06MY
9 1700n8 1.0t . 04Mv . 06MY
10 2100n8 1.0t . 03Mv . 06MY
11 2500n8 1.0t . 02Mv . 06MY
12 3000n8 1.0t . 02Mv . 06MY
13 3600n8 1.0t . 02Mv . 06MY
14 4300n8 1.0t . 02Mv . 06MY
15 5200n8 1.0t . 02Mv . 06MY
Standard |ife support

TL volume supported per nB8 Mass per nB Power per nB Cost per n8
8 850n8 1.0t . 10Mv . 06MY
9 1000n8 1.0t . 07Mv . 06MY
10 1200n8 1.0t . 05Mv . 06MY
11 1450n8 1.0t . 04Mv . 06MY
12 1750n8 1.0t . 03Mv . 06MY
13 2100n8 1.0t . 03Mv . 06MY
14 2500n8 1.0t . 03Mv . 06MY
15 3000n8 1.0t . 03Mv . 06MY

Grav conpensators

Vehi cl es with high accelerations often | ead to degraded perfornmance by the crew, and conplaints from
passengers. Vehicles at TL10+ may install gravity conpensators to partially or conpletely negate

accel erations due to a linked contragrav system The systemrelies on precise conmuniction between the two
units, both to insure maxi numeffect, and to prevent catastrophic injury to the passengers should the
conpensators fail. Conpensators have mass and power requirenents as below, but their thrust is applied only
to the total conpensated nass, and cannot exceed the accel eration of the vehicle on this unit. That is, you
can never conpensate nore accel eration than the vehicle is currently experiencing due to its own contragrav.

Starships can apply the same technology if desired, and gravity compensati on on passenger ships is a najor
cost, both in terns of volume, power and credits. Wiether or not a small vehicle can exceed the compensation
allowed in the starship design rules is a matter of preference.

Grav conpensators

TL Vol une per g per nB protected maxi mum Mass per nB Power per nB Cost per nB
10 . 0100n8 1g 2t . 70Mv . O5M

11 . 0050n8 2g 2t . 70Mv . 0O5Mx

12 . 0030n8 39 2t . 70Mv . 05Mx

13 . 0025n8 49 2t . 70Mv . O5Mx

14 . 0020n8 5¢ 2t . 70Mv . 0O5Mx

15 .0015n8 69 2t . 70Mv . 05Mx

Optional! - Wiile not normally done for efficiency purposes, grav conpensators can be “stacked” to

generate nore conpensation than is practical with single units. To get greater grav conpensation, take the
desired | evel, divide by the maxinumnormal |y all owed, and cube the result. This is the miltiple to
conpensat or vol ume required to get the conpensation needed. This becones prohibitively costly for starship-
class vehicles, and in fact the process begins to break down on extrenely |arge vol unes, but for small
civilian or mlitary vehicles it can be done without too nuch trouble. Assune that a mni numof 2n8 of
conpensated volume is required for mlitary pilots to insure that their ejection seat and all controls are
wi thin the conpensated envel ope.

Exanpl e - A TL12 grav car with 6n8 of passenger and cargo space wants conpensation vs. 3g accel erati ons.
This has a volune of 6n8B x 3g x .003n8 = .054n8, a nass of .108 tons, a power requirenment of .0378Mv and a
cost of .0027MX. To boost this up to 6g of conpensation would require (6/3)"3=8 times as nuch, or .432n8,
.864 tons, .3024Mv and .0216MX. Wsing simlar nmath, we can get 10g of conpensation for a TL12 fighter pil ot
for .666n8, 1.333 ton, .4667Mv and .0333Mx.

Airlocks - Avehicle with |ife support of any kind is assuned to be sealed, and to have environnent-tight
doors or portals. An absolute mninumairlock (1 person, cranped) has a volume of 1nB. A normal one-person
airlock is 3nB. Neither has any appreciable nass or power requirenents, but will cost an extra .001MX for
structure, sealing, etc.

Decont am nation | ock - Decontam nati on showers or apparatus rmay be added to an airlock for a vol ume of 1n8
and a nmass of 1t. This is sufficient for 100n8 of decontam nation, so the total nunber of decontam nation
cycles will be based on the internal volume of the airlock. Decontam nation procedures generally take about
20 turns (1-2 mnutes) to conplete.

El ectroni cs
Vehi cl e el ectroni cs serve nuch the same function as the same itens on starships, but with substantially |ess
range and capabilities.



Communi cators - These all ow transni ssion and reception between conpatible units. Hgher tech units are nore
likely to be able to adapt to the signals of |ower tech units than vice versa. Signals at TL5-6 are voi ce,

at TL7-8 may be voice or video, and at TL9+ are flat or three-dinensional video. Comunicators have a mass
of 2t per 1nB, a cost of .5MX per 1nB and require an antenna area equal to ten times the power requirenent
in Mv (included in cost). These nunbers are for full capability starship-equivalent units, capable of

simul taneously transmtting and receiving on up to TL"2 channel s at once. For instance, a TL10 orbital range
communi cation systemcan handl e 100 si nul t aneous vi deo phone calls, and has a size and power requirenment to
mat ch.

“Smal | vehicle” systems are | ess capabl e. They have the same frequency range and type of communication, but
can handl e a maxi numof TL sinultaneous signals, and sonetines only handl e one or tw. Cost of “small
vehicle” electronics will be lower by a factor of 2, volune will be lower by a factor of 10, and power
reduced by a factor of 100 due to not having to be integrated with other vehicle systens. Any task that is
not automatic for a communication systemis at -2DMis using a snall vehicle system

Vehicle comunicators Tech Level

Range Power req. Cost 5 6 7 8 10 12 14
subr egi onal (10kn) . 0001MNV75Cr .05n8 .01n8 .001n8 .0001m .0001m .0001m .0001n8

regi onal (30knm) . 001Mv 2500 . 1n8 .05n8 .01n8 .001n8 .0001m .0001m .0001n8
subcont i nent (300km) . 01Mwv 5000 .15n8 .1nB8 .05n8 .01n8 .001n8 .0001m .0001n8
cont i nent (3, 000km . 1My 5KOr .3n8 .15n8 . 1n8 .05n8 .01n8 .001n8 .0001n8
or bi t al (30, 000km) 1Mv 30K . 7n8B . 3n8 .15n8 . 1n8 .05n8 .01n8 .0001m
far orbit(300,000km) 10Mwv 0K - .7n8 .3n8 .15n8 . 1n8 .05n8 .01n8
Smal | vehicle comrunication systens Tech Level

Range Power req. Cost 5 6 7 8 10 12 14
subr egi onal (10km) 1 watt 400 .005n8 .001n8 .0001m .0001m .0001m .0001m .0001n8
regi onal (30km) 10 watts 125 .01n8 .005n8 .001n8 .0001m .0001m .0001m .0001n8
subcont i nent (300kn) 100 watts 2500 .015n8 .01n8 .005n8 .001n8 .0001m .0001m .0001n8
conti nent (3, 000km) 1,000 watts 2.5KOr .03n8 .015n8 .01n8 .005n8 .001n8 .0001m .0001n8
or bi t al (30, 000km) 10,000 watts 15KOr .07n8 .03n8 .015n8 .01n8 .005n8 .001n8 .0001n8
far orbit (300, 000km) 100,000 watts 45KOr - .07n8 .03n8 .015n8 .01n8 .005n8 .001n8

Note - Each .01n8 of communicator is about 20 kil ograns. Power requirement for communication systens is peak
load. Actual total draw may be significantly |ess, but the power supply used nmust be able to handle this
| evel of peak output.

Communi cation between conpatible units is automatic out to the listed range if they both have the sane range
and no interference is present. G herw se, each | evel of range beyond the range of the | ess capable unit is
an increased difficulty rank (first range band is Average), and would be rolled vs. Intelligence or

Conmmuni cati ons skill.

Exanple - A grav car with a regional range radio is trying to get a nessage through to a shipin far orbit.
This would be a Fornidable task, with a -2DMif the grav car was using a small vehicle system

Skill with communications equipnment represents the ability to tweak the equiprent or find ways of cutting
through interference, ranging fromtw ddling knobs to extreme neasures |ike using sinple on-off codes to
send a | ow speed bi nary nessage.

Ful | vehicle grade systens are assumed to be of “mlitary” quality, rugged, protected agai nst
el ectronagnetic disruption and wel |l -encrypted to prevent eavesdropping if so desired. Small vehicles
general ly do not have all these options.

Communi cat or options

Mlitary grade - Mlitary grade commnicators are protected rmuch nmore thoroughly agai nst el ectromagnetic
pul ses, and have stronger encryption than sinmilar TL civilian units by 2 points (civilian comrunicators can
have encryption if you want privacy). The dedicated encryption hardware and ruggedi zation nultiplies the
cost of the unit by ten.

Drectional antenna - This increases the effective range of the comunicator by one band, provided you can
accurately aimthe antenna at the intended recipient of the message, and decreases it by one in all other
directions. This adds .1MX per 1n8 of communicator vol ure.

Drection finder - This allows accurate bearings to be taken on the source of a signal, and aside from bei ng
able to track down signals, it is also required to aima directional antenna at a nmoving target. This adds
.IMX per 1n8 of commnicator vol urre.

Comuni cat or types
Radi o communi cators - This is the default, a systemthat uses various parts of the radi o spectrumto
transmt information.



Laser communi cators - These operate on visible or near visible wavel engths of light. Their advantage is that
they are extrenely difficult to intercept, but they nmust be precisely ainmed at their target. Laser

communi cators are bought using the above table, but are inconpatible with normal communicators and are only
possible at TL7+. Antenna area is one-tenth normal, and they may not have directional antenna or direction
finder options.

Maser communi cators - These use a coherent radio beamto carry infornation. Like a laser, their advantage is
that they are extrenely difficult to intercept, but they nmust be precisely ained at their target. Maser
comuni cators are bought using doubl e the mass on the above table, but they are conpatible w th nornal
comuni cators (if aimed at them) and are only possible at TL7+. Antenna area is one-tenth nornmal, and they
may not have directional antenna or direction finder options.

Jammers - A conmuni cator nay be bought as a janmer. Subtract one range band fromits listed rating. It
normal |y subtracts one range band fromany communicator within that distance. If blocking a particul ar,
known signal, it can subtract two range bands. Each 2 TL's the jammer is greater or less than the
communi cator being jammed adds or subtracts one range band to the jammng effect.

Exanpl e - A jammer bought as a subcontiental range communi cator (300km) woul d subtract one range band from
any communi cator within 30km (regional range). If attenpting to jama particular signal, it would subtract
two range bands fromthat comunicator so long as it was w thin 30km (regi onal range).

Sensors

Smal | craft sensors do nuch the sane as the varying starship sensors, but with | ess capability. They will be
classified as active, passive, civilian and mlitary. Wen sensors are bought, the designer will need to
delineate what kind they are. If you want to keep things sinple, just double the volune and cost of any
TL10+ sensor and assume it is an active nulti-spectrumdevice capabl e of picking up and categorizi ng nost
kinds of signals at the default resolution

Gvilian sensors - Sensors designed or approved for civilian use are generally meant to rmake |life easier for
the pilot or driver, as well as for the | ocal governnental authorities. They generally do not and cannot be
retrofitted to accept or transmt targeting data to or fromweapons. They generally are nmade to standard
specifications and interface well with other civilian sensors of the sane TL, especially if fromthe sane
worl d. The cost of civilian sensors is one tenth the cost Iisted.

Mlitary sensors - Sensors designed for mlitary use are designed to provide opti muminformation for the

pi l ot or weapon officer for conbat use. They may or nmay not be conpatible with or conformto civilian

el ectroni cs specifications, and may be custom designed for a specific application. Anilitary sensor will be
able to communicate with a conpatible fire control system allow ng weapon use through obscured conditions
or at ranges beyond naked-eye sighting (subregional or nore). They generally are designed to accept or
transmt to weapon systens, and are usually restricted or classified itens at their TL of introduction.
Mlitary sensors cost as |isted.

Active sensors - Active sensors work by enitting a signal and sorting the infornation provided by the del ay
and nature of the reflected signal. The quantity and quality of this information increases with TL. A TL5-6
sensor mght only provide position of targets that reflect the signal. TL7-8 sensors have the ability to
discrimnate targets by size, direction of novement and velocity, and sometimes by specific type in the case
of a trained operator and/or with access to a conputer database of reflected signals to draw from TLO9+
sensors sinply increase the detail available and increase the range and the conditions under which this
detail can be gained. In general:

14 to wthi
15 to wthi

. 00002m per kil oreter of range
. 000005m per kil orreter of range

TL Target resol ution
5 to within 10m per kil oneter of range
6 to within 2mper kil onmeter of range
7 to within .5mper kiloneter of range
8 to within .1mper kiloneter of range
9 to within .02m per kiloneter of range
10 to within .005m per kilometer of range
11 to within .001lm per kilometer of range
12 to within .0002m per kil oneter of range
13 to within .00005m per kil oneter of range
n
n

Naturally, this resolution is only under optimm conditions, and the nmaxi numTL a sensor has for resol ution
pur poses depends on the nature of the sensor. Conditional DMs that affect spotting chance nmay al so decrease
the effective TL of the sensor for resol ution purposes.

Exanple - A TL11 spy satellite orbiting at 100kmcan resol ve ground targets down to .1min size. However, if
there is any atnospheric disturbance that gives a +1DMto detect sonething, it also drops the resolution to
.5mif the target is spotted at all.

Sensors Tech Level



Range Power req. Cost 5 6 7 8 10 12 14

subr egi onal (10km) . 0001Mwv. O3MX . 150n8 .090n8 .050n8 .030n8 .010n8 .005n8 .002n8

regi onal (30kn) . 001Mwv .08Mx .450n8 .300n8 .150n8 .090n8 .030n8 .010n8 .005n8
subconti nent (300kn) . 01Mwv .25Mx 1.40n8 .800n8 .450n8 .300n8 .090n8 .030n8 .010n8
cont i nent (3, 000km) . 1Mv .80MX 4.20n8 2.40n8 1.40n8 .800n8 .300n8 .080n8 .020n8

or bi t al (30, 000kmn) 1My 2.3Mx 12.6n8 7.30n8 4.20n8 2.10n8 .800n8 .200n8 .050n8

far orbit (300, 000kn) 10Mv 7.0Mx 33.0n8 19.0n8 11.0n8 6.30n8 2.10n8 .700n8 .250n8

Note to GDWbeta list - If FFS is the Bible, then call nme a blasphenmer, dip me in notor
oil and throw nme to the gearheads. The snmall craft design system is not going to have 27
different tables for 27 different kinds of sensors. This table is it, and there wll be
nmodifiers listed for the type of sensor on the paragraphs below If you feel you need a
special table for that TL13.5 Micosal Activity Sensor, |'m sorry, you ain't gettin it.

Note - In starship terns, a 300, 000km broad spectrummnilitary snmall vehicle sensor is the equivalent of a
“basi c” sensor system and the two have roughly the sane size and power requirenents at TL10-12. Doubling
the vol une of the 300, 000km snal | vehicle sensor woul d upgrade it to “inproved” |evel, and quadrupling
vol une and nul tiplying power requirenents by eight would be roughly the sane as a “snmall nilitary” class
starship sensor array.

Passi ve sensors - Passive sensors work by detecting and analyzing information enitted by a target or bl ocked
by a target fromother sources. This could be a heat signature, spatial distortions caused by thruster

pl ates, stray nucel ar enissions froma reactor, and so on. As with active sensors, the resolution of the
informati on gathered is based on the TL and type of sensor. The range of a passive sensor is theoretically
unlimted, but in practice is strongly dependent on the strength of the target signal. The “range” category
of the passive sensor indicates its sensitivity and ability to discrinmnate extrenely weak signals fromthe
background noi se. Passive sensors use x.1 the power of active sensors, but have the same nass and vol ure.
Their biggest advantage is that an active sensor is easily spotted due to its em ssions, while passive
sensors do not betray their presence.

Sensor options

D spersed sensor array - By doubling the antenna area of a sensor, you can increase the effective TL for
resol uti on purposes by 1. However, you nmay not exceed the resolution for that class of sensor. This is
especially effective for optical sensor arrays.

Mil ti pl e sensor array - Doubling the nunber of linked identical sensors to forman array will give +1TL to
the resolution of the array. However, you may not exceed the resolution for that class of sensor. This
process does not increase the range of the sensor, just its resol ution.

Jammers - A sensor nay be bought as a janmer. Subtract one range band fromits listed rating. It normally

subtracts one range band fromany sensor within that distance. If blocking a particular, known signal, it

can subtract two range bands. Each 2 TL's the jammer is greater or |less than the communicator being jamred
adds or subtracts one range band to the jammng effect.

Exanpl e - A jammer bought as a subcontinental range sensor (300knm) woul d subtract one range band from any
sensor of the same type within 30km(regional range). If attenpting to jama particular sensor, it would
subtract two range bands fromthat sensor so long as it was w thin 30km (regional range).

Radar - This is the default active sensor type, and is the reflection of a high-frequency radio signal off a
target to gather information. Radar is possible at TL6+ and reaches maxi mumresol ution at TL12. Varying
wavel engths can be used to penetrate certain types of non-netallic naterials, and radar can be tuned to find
shal | ow buried structures or terrain features covered by silt, sand or shallow water. Its cost is the

defaul t.

Lidar - This uses reflected pul ses of |aser energy to gather information. The rmuch shorter wavel ength of
l'ight conpared to radio waves gives Lidar a better resolution, and its resolution is counted as one TL

hi gher than the actual TL of the unit. Lidar is possible at TL7+ and the maxi numresolution is reached at
TL15. Lidar will not penetrate any visually opaque substance, regardl ess of its thickness, but may be tuned
to use frequency w ndows in atnospheres that nay be opaque to visible wavelengths. Its cost is x2, and
antenna area is x.1 normal .

Sonar - This uses reflected ultrasonic sound to gather information, and is only useful in non-conpressible
medi uns |ike water. Sonar is possible at TL5+ and reaches maxi numresolution at TL8. Its cost is x.5, and
antenna area is normal . Unlike nost other sensor types, sonar has a very slow response time, and even at
relatively close ranges may take a significant fraction of a second to send and receive a signal.

Nucl ear - This is a passive sensor type, and maps out the distance and intensity of subatonic particle
sources. Nucl ear sensors are possible at TL8+ and reach maxi numresol ution at TL11. Nucl ear sensors may be
bl ocked by masses significant enough to absorb the radiation being searched for. Mst reactors have
sufficient shielding to bl ock nucl ear sensors, but fusion drives, radioactive cargo or even cosmc rays
interacting with hull nmaterial will give off detectable signals. Its cost is x10 and antenna area i s normnal .



Gavitic - This is a passive sensor type and maps out the distance and intensity of all gravitational
fields, including contragrav and thruster plates. Gavitic sensors are possible at TL9+ and reach maxi mum
resolution at TL11. Gavitic sensors are only bl ocked by the presence of a larger gravitational source
between the sensor and a target. Its cost is x5 and antenna area is x. 1.

ptical - This is a passive sensor type and sinply provides a detailed visual inmage of long range targets,
including infrared and ul travi ol et wavel engths. Nornmal |y used under conputer control w th sophisticated

i mage processing software. ptical sensors are avail able at TL5+ and reach naxi numresol ution at TL15+.
Their resolution is counted as one TL higher than the actual TL of the unit. Qptical sensors wll be
countered by any visually transparent or non-reflective substances, regardl ess of thickness, but may be able
to detect wavel engths in atnmospheres that are opaque to visible wavel engths. (ptical sensors will also be
able to pick up and anal yze reaction engi ne plumes and can spot |aser, particle beamor meson gun fire
through the tiny fraction of the energy that is lost on the way to the target. Its cost is x2 and antenna
area is x. 1.

Sensor use

Using sensors in play is a Formdable task vs. Sensors skill, increased in difficulty by 2 | evels per range
band outsi de the sensor, and decreased by 1 | evel per range band inside the sensor. That is, using a Orbital
range sensor against a Far Orbital target woul d be an I npossible task, while using it against a Conti nental
range target would be a Dfficult task. DMs on the task are the USP size code of the target-6, -3DMif
target is Stealthy, -1DMfor each TL a mlitary target exceeds your sensor TL, and -1/2D DM for any
conditions that degrade the signal but do not block it entirely.

If atarget is spotted, it stays spotted until it can make itself harder to be seen. If a target is hidden,
it remains so until it is easier to be seen. In either case, a new spotting roll is nade.

Exanple - A TL12 grav car is trying to evade a TL8 fighter with Subcontinental range radar. The range is
currently Regional, so the fighter pilot has a Dfficult task. The grav car is Size 6, for +ODM but the
grav car pilot is trying to hug the ground, for a -1/2D DM If the pilot succeeds, he has sufficient target
informati on to use weapons. If not, he loses themin the ground clutter.

Finding an itemwi th vehicle sensors by criss-crossing a search grid is a time consuning task, and success
is determined mainly by the patience of the searchers and whether or not they are looking in the right place
with sensors of sufficient resolution to pick up the object. Provided the searchers have a chance of finding
the object of the search, it is usually a Fornidable task on Sensors or Survey skill to correctly interpret
the data or programthe conputers to alert soneone when objects matching search parameters are found. Dvb
apply for how much the object blends in with the background. In general, assume that a conputer-directed
search can cover up to 10 times the rating”2 square kiloneters per mnute (mnimmof 1), divided by the TL
of the resol ution used, also squared.

Exanpl e - Looking for a conpanion's |lifeboat froma radar-equi pped TL12 grav car, the pilot flies up to 10km
and sets the radar to TL9 resolution. At this height, the radar will be able to pick out objects as snall as
.2m so the lifeboat or even a floating person shoul d show up. The vehicle conputer has a rating of 2, so
the search area is 10 x 2"2/TL9"2=.5 square kil ometers per mnute, or 30 square kilometers per hour. This is
not just sweeping the area | ooking for radar returns, but actually catal oging and cl assifying the returns
fromeach .2mx .2m pi ece of ocean, over 750 nillion such returns in a hour.

<si debar >

TL11+ Small Oraft package

In order to qualify for a Sylean suborbital or orbital use |icense, a snmall craft must have the follow ng
equi prent package in either normal or snall vehicle types of equiprment. The listed statistics are suitable
for any vehicle of 140n8 or |ess.

Equi pnent :

Continental range communi cator (nomi nal 3, 000km r ange)
Regi onal range (30kn) civilian active sensors (radar)
Roadgri d renote operator system

Basic |ife support

One energency wal | patch per crew or passenger conpartment
A whol e-vehicle fire suppression system

Structure, etc.

Front arnmor rating of 3

QG her facings arnor rating of 2

Accel eration of 1.5g or nore

Backup power supply for contragrav if used (30 seconds)

The mass, vol une and cost of this will vary depending on TL and vehicle size. If a vehicle is custombuilt,
anal ysis of the design files can be used to deternine if the criteria have been net.
<end si debar >



Anmenites, options and safety

Roadgrid - The renote vehicle operating systemon Sylea is called Roadgrid, but simlar concepts may occur
on other worlds. Conputer controlled remote vehicle operation is possible at TL6+, sophisticated enough to
be usable at TL8+ and practical on a |large scale at TL10+. The basi ¢ equi pnent interfaces with nost vehicle
control systens if installed during manufacture (retrofit is difficult), costs .1MXx per 1n8 (m ni mum cost
500C), and has a volune of .001n8 per 1n8 of vehicle, with a nass of 500kg per 1n8. It allows a central
traffic conputer to nonitor all vehicle vital signs, navigate the vehicle and cormunicate with the crew or
passengers. Al the passenger has to do is request a destination, and the conputers will do the rest. By
TL12, Sylean Roadgrid technology is extrenely reliable, to the point where parents will trust children on
unacconpani ed trips, and busi nesspeople can call their enpty cars to pick themup at a pre-deternined time
and place. Normal Roadgrid mai ntenance is handled by a mleage surcharge that cones out to around 1O per 10
kiloneters of travel.

Note - Roadgrid is essentially the sane as the Autopil ot subsystem with a built in communicator, satellite
navi gation systemand | arge quantity discount price. Each vehicle in the TL11 roadgrid systemis considered
to be operated by a rating 4 conputer, so the skill wth maneuvering vehicles is effectively a 9, since
normal DM s cancel each other out.

Kitchen - A conpact food preparation area will be 1n8 and nass 200kg enpty, with capacity for up to 50kg of
food or utensils. Exact features will depend on TL, and may incl ude rough weat her options for | owtech ocean
vessels, zero-g options for pre-contragrav space vehicles or refrigerator/freezers at TL6+. Each 1n8

provi des cranped but usabl e space for preparation of up to four neals at a time. Each 1n8 of kitchen will
consume . 002Mv when in use.

Recreation space - This is usually at a preniumin snall vehicles, and is generally a table and seating for
several people to talk, eat or plan. It has no cost or nmass, but occupies 1.5n8 per person. M ni mum bunk
space can be assuned to be fol ding bunks, and recreation space can be created by converting bunk space to
enpty space for an extra .5n8 of vol une per bunk.

Fire extinguisher - If an energy-intensive vehicle systemsuffers danage, there is always the possibility of
fireigniting inside the vehicle (roll 3D of greater than or equal to the vehicle TL). A vehicle fire
suppression systemw || extingui sh such fires within one turn on a 2D roll of the systemis TL or |ess
(portable fire extinguishers roll 3D vs. their TL to be effective). A vehicle fire suppression systemhas a
vol une of .001n8 per 1n8 of vehicle volune, a nass of 500kg per 1n8 and a cost of .050MX per 1n8. The

m ni rum systemis .001n8, .5kg and 500 .

Wt bar - Any vehicle can have a snall food/ beverage | ocker for .2n8 of volume, 3000 and 20kg (full). The
actual anenities will depend on TL, but higher TL's will provide hot/cold water on denmand, or have a part of
the | ocker suitable for storing perishabl e goods.

Entertai nment center - Any vehicle of TL7+ can have a sophisticated entertai nment system using whatever
technology is appropriate for the TL, ranging fromhigh-quality audio to flat-screen video to full
hol ographi c display. It generally occupies a total volune of .02n8, has a nass of 10kg and costs 1, 000Cr .

Cargo conpartnent - Any space | eftover when a vehicle is designed nay be designated as cargo, at no cost. On
mlitary vehicles this will likely be in a |ess useful shape or amount of contiguous space than on a
civilian vehicle, but it is still there. However, having area designated as cargo space inplies it is being
used for this, and all cargo space is assuned to be full for vehicle perfornance figures, at a mass of .5t
per 1n8 of cargo. If a vehicle is not designated as having cargo space when designed, it may not be
retrofitted into this space at a later tinmne.

Trailers - Atrailer is designed as the same type of vehicle as the one towing it, and trailers are usually
restricted to ground vehicles. The trailer nust have the sane level of structural support and propul sion
systemas the vehicle towing it, but usually has no power plant of its own. Top speed and accel eration of
the pair are based on total mass, and any naneuvering agility is halved (round down), and all pilot or
driving tasks get a -1DMfor each USP size of the vehicle+trailer total that is over 5 For instance, any
driving task on a USP8 vehicle+trailer conbo woul d be at -3DM

Anti-theft system- Any vehicle or TL5+ can be equi pped with an anti-theft device or burglar alarm The
sophi stication varies with TL. At TL7+ it may include power/fuel cutoffs, renote signaling to authorities
and renote engine start capability. It is a Formdable task to bypass an anti-theft system with the
following DMs:

Condi tion DM

Each TL al arm exceeds t ool s/ know edge of thi ef -2DM

Each TL alarmis bel ow tool s/ know edge of thief +1DM

10 turns spent +1DM

100 turns spent +2DM

Each x2 cost spent on alarm -1DM (up to -3DV

Anti-theft systems have a base cost of 1000, which protects up to 5 access points (doors, hood, trunk,
etc.). Extra access point protection is 200 per, which is also multiplied for extra systemcost.



Anti-hijack system- Available at TL7+. Simlar in concept to an anti-theft system this hopefully deters
woul d-be theives fromtrying to bypass anti-theft devices by taking the vehicle while you are still init.
On command, all access panels have their latches |ocked and electrified with a penetration 2 non-I et hal
jolt. An indelible skin dye sprays fromconceal ed nozzles to identify the attacker later, and if any crew or
passenger access doors are opened fromthe outside, the power plant will shut down in 5 turns and it will
renai n disabled for 100 nore. An anti-hijack systemgenerally costs around 1,000 and has a mass of 10kg
and vol ure of .01n8.

Construction equi pment - A vehicle designed for specialized lifting, earthmoving or digging will require
special tools to do so. Consider each type of tool to be a 1 ton, 1n8 weapon in a turret mounting, and
having an inherent arnor rating of TL/2 (round up). Lifting tools will have a maximumload of 1 ton per TL,
with a power requirement of .01Mwv per ton. Earthnmoving tools will move TL x 10 cubic meters of earth per
hour with a simlar power requirement and digging tools can dig up to TL/2 meters down (round up) and
excavate TL cubic neters of earth per hour with a simlar power requirenent.

Exanple - A1 ton cargo crane on a TL10 truck will have a volune of .1n8 and mass .1 ton, consuning .001Mv
in operation.

Access panel (sunroof) - Any vehicle with 1n2 or nmore of top surface can have an access panel |arge enough
toclinb out of (.5n2). On acivilian vehicle, this is usually a sunroof, while on a mlitary vehicle it is
a hatch. In either case it can have the full arnor of the vehicle. A nanually operated access panel wll
have a default cost of 100 x armor rating, and an automated one (el ectric, pneumatic, whatever) will cost
2000 x arnor rating. Ether kind takes one turn to open or close, and autonated ones have a Strength of 3
for civilian vehicles of nmost types, and (armor rating/2) for mlitary vehicles or ones nmore concerned with
pressure integrity than the fingers of the occupants.

Ej ection seats - Eection seats or sonething simlar are available at TL6+. They violently propel the
occupant of the seat out of the vehicle, and then depl oy sone means of getting the occupant safely to the
ground. In general, ejection seats give an occupant of a catastrophically destroyed vehicle a chance to
escape with their lives. The base chance is a 2D roll less than the TL of the ejection seat. DMs are:

Condi ti on DM
del i berate ej ection by occupant +3
unf avor abl e vehicle position (too close to ground, etc.) -3
occupant has pilot skill-1 or nore +1

Success neans the occupant takes 1D of wounds, and makes it safely out of the vehicle, before it
disintegrates if applicable. Failure neans the stress of ejection killed the character (broken neck) or that
the ejection seat failed in sone way (parachute failure), and if the character isn't killed outright, they
have taken 6D in wounds as a result.

B ection seats have a volune of .2n8, a mass of .1t and a cost of .1MX each. For doubl e this vol ume, mass
and cost, an entire passenger or crew conpartment (up to 6 crew passenger's worth) may be ejected as a
“pod”. This is normally only a feature on vehicles that can expect to keep crew conpartnent integrity. It
has the advantage that if intact, it keeps pressure support for the crew, an inportant feature if a high-
altitude bailout is needed without a vac suit. It has the disadvantage that the fate of all involved are
linked to one survival chance.

Smart coatings

The same technol ogy that nakes Screens possible can al so be applied to vehicle surfaces. For corporations
with a high public presence to naintain, this is a regular feature. Every Ontag Fruit Drink truck that makes
deliveries to markets and stores will undoubtedly have ani mated displays extoling the virtues of their
product, for instance. These display units are generally not up to broadcast quality standards, but are
sufficent for nost use. The technol ogy can be applied on Syl ea at any nunber of conmercial outlets (off-
wor | d franchi se opportuni es avail able!) at around 50O per square neter, plus 2000 for a central control
unit which can interface with nmost conputers or store pre-programmed visual |oops. Add 10O per square neter
if you want the display to be illuninated for night use.

The military camofl| auge applications are obvious, but are not that effective against high-tech forces. Wile
the coatings can nask, confuse or alter the outline of a vehicle, at any TL of 9+, hardly anyone relies
solely on visual target acquisition.

Bl ack hol e-11

System def ense boats and other purely deep space craft often add a bl ackbody coat on top of any other
stealth coat. This is a nicroporous deep black coating, with pits that trap incomng light and force several
reflections in the mcroscopic pits, stopping a fraction of the already mniscule reflected |ight with each
bounce. A vessel with such a coating appears to be a hole in space, if you can detect it at all, like
soneone renoved of piece of reality and forgot to put it back. This coating is not that difficult to apply,
and only costs 10O per square meter. Its drawback is that the coating is extremely fragile. At nospheric re-
entry will denolish it, any formof danage will renove it in spots,and even abrasion fromspace dust will
“polish” it if the ship engages in extended hi gh-g naneuvering. In gane terns it provides an extra “edge”



agai nst optical sensors such as lidar and gives an extra +2DMto be spotted by any optical tracking device
(i ncludi ng the naked eye).

Note - This can be applied to personal arnor and equi pnent, but its effects are extrenely tenporary in nost
cases. Treat it as a layer of wet black paint for purposes of durability.



Conbat notes
Personal vehicles and small craft can be used in the same time and di stance scal e as personal conbat, and
there is a subset of vehicle actions that can be done in a turn just as there are personal actions.

Ranged attack - Character nmay |load (if necessary), or aimor fire a vehicle weapon. (ne character may

usual Iy be aimng a vehicle weapon while another is |oading.

Evade - The driver or pilot of a vehicle may engage in evasi ve nanuevers.

Exit - Any passenger or crew rmay open an access port or door and exit the vehicle. Heavily arnored or
povered doors take a turn to open, and nay be exited on the follow ng turn.

Use subsystem - Anyone with appropriate controls at hand nay use, activate or deactivate a particul ar
subsystem This includes things |ike checking radar for targets, turning the power plant on or off, or using
a communi cation devi ce.

Attacks by vehicle weaponry - Al vehicle nounted weapons of TL6+ may have fire control appropriate to their
TL. Afire control systemhas a cost of DM x 10KQ, and can provide a naxi rum +DM of TL/2, roundi ng down.
The mass and vol une is subsumed in the weapon controlled. The fire control DMonly applies to aimed fire
fromthat weapon, and is in addition to any DMfor the aining charactertistics of the weapon itself. A med
fire is possible only if any penalty DMfromevading and terrain is | ess than the bonus for fire control.
For instance, a TL8 fire control systemcan allow ained fire and give up to a +4DM so long as the penalties
for caromng along over rough terrain are /ess than a -4DM (nce these penalties reach or exceed a -4DVM the
fire control can no |longer keep the weapon on target, the +4DMis lost and the shot may not count as ai med
fire.

Terrain - Mst land or water vehicles will take additional penalty DMs on rough ground or in rough seas.

Terrain DM s

Movi ng over even terrain -1DM

Movi ng over uneven terrain -3DM

Movi ng over extremely uneven terrain -6DM

Evadi ng -1DM (m ni mum)

Movi ng over hal f maxi num speed -2DM

Water vehicles always count terrain as one |level worse, so a stationary ship on snooth water still takes a -
1DM

Exanple - A TL8 land tank driving over rough terrain takes a -3DMfor terrain. Its fire control DMis

maxi mumat TL8/2 = +4DM so it is capable of using ained fire in these conditions and gets a net +1DMin
addition to the aimng bonus. Someone standing in a hatchway firing a pintle-rmounted nachi negun woul d not
get the fire control bonus, and would take the full terrain penalty, so they would have a -3DM and woul d be
unabl e to use normal ai m ng.

Autonated fire control - At TL8+, vehicle weapons can be set on automatic. Through a conputer, the fire
control systemcan operate any linked nilitary sensor and weapon with a skill of half its TL (round up), and
engage any targets detected that neet pre-designated firing paraneters (“shoot at inconing objects |arger
than 5cnf, or “fire at any objects Smin size or greater that conme within 3knf). These firing paraneters are
limted by the resolution and abilities of the sensor. Autonated fire control requires a conputer dedicated
to the task with a rating of 2, or a general purpose conputer running appropriate software with a rating of
3. Each rating point less than this is a -2DM because of the lag in processing tine, but each rating point
in excess of what is needed is a +1DM The weapon will use its regular rate of fire, and will use ained fire
only if programmed to. These rules will apply for point defense weapons of nost types, and be sure to apply
any autofire DMs as appropriate. Each point defense attack after the first in a turn gets a -3DM

Autofire - Is covered as under the basic rules. If a weapon is capable of extrenely rapid fire, it nay get a
bonus DMto offset the nornmal autofire penalties. Mdst weapons do not get this bonus. Arapid fire (RF)
weapon will get a +2DMto autofire attacks, and a very rapid fire weapon will get a +4DMto autofire
attacks. This corresponds to a rate of fire of approxinately 100 shots or 200 shots per turn, respectively,
and the weapon nust expend this anount of ammunition or energy to qualify. RF and VRF weapons nmay use
autofire at regular rates of amunition consunption if desired.

Exanple - A VRF gauss rifle shooting at Medi um Range (range nunber of 3) would take a -3DMto autofire for
range, but would get a +4DMfor its rate of fire, for a net +1DM Adjacent targets woul d take a -6DM for
range and +4DMfor rate of fire, for a net -2DM

Autopilot - Avehicle with a conputer and a gui dance systemthat allows accurate positional information
(possible at TL6+) may have an autopilot for .1MX per 1n8 (mininumcost 500C), and has a vol une of .001n8
per 1nB of vehicle, with a mass of 500kg per 1n8. An autopilot has a Pilot skill of half its TL (round
down), plus twice the rating of the conputer running its autopilot software. Mst manuevering tasks handl ed
by an autopilot are Average tasks, with the follow ng DMs.

Qut si de navigational aids (radio beacons, etc.) +2DM
Maneuvering through cluttered environnent -2DM (nmost ground vehicl es take this)
Any DM a hurman pilot would take for conditions as appropriate



RolI's woul d normal |y be needed for pre-flight maneuvering, takeoff, each course change, |anding, and pot -
flight maneuvering. Autopilots on air vehicles are al so capable of terrain-follow ng or nap-of-earth (NCE)
flight. This counts as maneuvering through a cluttered environnent, but if the total skill of the autopil ot
is equal or nore than the TL of any sensors depl oyed against it, the vehicle is cl ose enough to the ground
to get the -1/2D DMfor being lost in the ground clutter.

For aut ononous conbat purposes, an autopilot has a skill of half its TL (round down), plus half the rating
of its conputer (round down).

Evading - A vehicle that is evading takes a penalty DMon all its vehicle-nounted weapons equal to the

accel eration of the vehicle in g's (round fractions up). Hand-hel d weapons fired froma noving vehicl e take
doubl e this penalty. This latter category includes pintle nmounted weapons, weapons used through firing ports
and any weapon whi ch while mounted on the vehicle is ained entirely by direct muscle power.

Agility - Al vehicles will have an agility rating for use on the scale of personal conbat. This nunber is
the USP size code of the vehicle, nminus its maxi mumaccel eration in g's (round up), mnus 4. The result is
the DMapplied to all attacks agai nst the vehicle when evading at naxi num potenti al .

Di spl acement USP size code
.1to .99 5
1.0to 9.9 6
10 to 99 7

Exanple - A 1 displacenent ton grav car with an acceleration of 3g's will have an agility of 6 (size code) -
390 - 4 equals -1. Al attacks against the vehicle while evading take a -1DMto hit.

Airframe vehicles may use up to their structural limts when evading or using agility, but this amunt of
maneuvering accel eration will decrease the speed of the vehicle, and nay be a penalty DMto piloting tasks
if attenpted in close conditions |ike NCE flying.

Advanced Damage Locations

Wien a vehicle is hit by an attack, roll 2D and consult the following table for a hit location. If a system
is not applicable, roll again. If there are nultiple systens matching that description, choose one randomy.
Weapons with area effect (explosive nissiles, grenades, etc.) roll two systemhits. Follow any notes

regardi ng danage and arnor effects. Certain attack types are unlikely to hit certain systens, and re-rolls
nmay be appropriate in such cases (a land mne being unlikely to hit the sensors of a tank, for instance).

2D System

2 Communi cations (hal ve arnor rating before applying damage, round down)
3 Wapon station, weapon or amo

4 Power pl ant

5 Fuel or energy storage

6 Q ew conpar t ment

7 Passenger conpart nent

8 Vehicl e structure (double arnmor rating or use 4, whichever is higher)
9 Car go conpart ment

10 Propul sion (halve arnor rating before appl yi ng damage, round down)

11 QG her system (life support, grav conpensation, etc.)

12 Sensors (hal ve arnor rating before applyi ng damage, round down)

Anytinme a weapon penetrates the arnor of a vehicle and strikes a system roll 2Dwith a DMof tw ce the
anount that penetrated arnmor, with a maxi rumof the original penetration-1if there is any armor at all. On
aresult of 12+ that systemsuffers danage and either takes a pernmanent -3DMto use, or loses half its
current output or capability, whichever is nmore appropriate. Onh a result of 14+, the systemis conpletely
knocked out of commission or fails catastrophically in whatever nanner is appropriate to that system And,
1D is subtracted fromthe remai ning penetration and the renainder applied to a different system

Exanple - If a penetration 5 rifle bullet hits the power plant of a car with an arnmor of 2, 3 points got
through arnmor. The systemfailure DMis twice the remaining penetration, or a maxi numof the original
penrtration-1, for a +4DM On a 2D+4 rol | of 12+, the power plant takes a -3DMto use, or as is nore
appropriate, loses half its power. Cn a 2D+4 roll of 14+, the power plant shuts down entirely, 1Dis
subtracted fromthe remaining penetration of 3, and if there is anything left, it hits another vehicle
system

ptional - For large vehicles, systens may break down far too frequently. |f appropriate, apply a - DM of
twice (the USP size of the vehicle, mnus 6). For instance, a USP size 8 vehicle would have a -4DMon al |
systemdamage rolls to represent that it has |arger and harder to damage subsystens.

In the case of occupied conpartments being hit, roll 9+ for each occupant or appropriate cargo item
choosi ng randomy. The first occupant that gets 9+ is hit by the residual penetration. If penetration
renmains after going through arrmor (twice), subtract 3 fromit and roll for a second passenger hit. If no



occupant rolls 9+, the damage penentrated the conpartnment with no ill effect other than breachi ng body
integrity.

Note! - Due to the massive energies involved in vehicle weapons, what penetrates into the vehicle is
significantly higher than just the armor - penetration. If a Penetration 20 weapon goes through an ar nor
rating of 18, the residual energy is a /ot nmore than a penetration 2 pistol shot. This is why the residual
penetration after going through arnor is doubl ed, unless of course it would nake the penetration equal or
hi gher than the original shot.

It go Boom

If a systemwith a |large anount of stored energy (fuel, ammunition, batteries for energy weapons)
catastrophically fails, it usually has collateral effects. Such systens generally apply 3D of penetration
per 1nB of catastrophically failed systemto another system (round damage up in 1D increments), which nay in
turn fail, and so on. If a vehicle ever has a catastrophic failure of its structure, it disintegrates or
breaks into chunks. Any emrergency safety nmeasures will deploy, even if they won't do any good.

Surface breaches

Mich of the time a penetration by an anti-vehicle weapon has nore i nportant consequences than the hole it

| eft behind. However, for unprotected individuals in a vehicle losing air to a vacuum or the crew of a
subnarine | ooking at a high pressure streamof water filling their ship with watery doom that hol e can be
very inportant indeed. Each turn after such an inportant surface breach, roll 2D If the result is |ess than
the residual penetration of the weapon (or a roll of 2), everything in that section of the vehicle takes a -
1IDMto use if affected by the adverse external conditions (water, vacuum corrosives, etc.). The roll is
repeat ed based on the USP size of the vehicle, once per turn for vehicles of Size 6 or |ess, once per 10
turns for USP Size 7 vehicles and once per 100 turns for USP Size 8 vehicles. Once the DM equal s the size of
the vehicle, that vehicle subsystemis conpletely under the influence of the adverse conditions. Even if a
vehicle systemis unaffected by the conditions, it will nake repair or maintenance of the systemdifficult
until the breach is repaired and the atnosphere restored.



Vehi cl e designs

The followi ng vehicles are a fair sanpling of what we can expect to find in operation within and around the
Imperium These are the standard vehicles based on official Inperial plans or tenplates or avail abl e nodel s.
Limted variations to these designs are tolerated to allow | ocal manufacture.

Al TL12+ Inperiummlitary vehicles operate using fusion nodul es; they can operate on airless worlds.
Unl ess specifically stated, the interior of the vehicle is not sealed for airless worlds, and occupants
woul d need to wear vacc suits on such worl ds.

For GDW i st
If anyone feels like designing a particular vehicle that has only a name next to it, feel
free and I'lIl see that you at least get definite rules credit for it.

Hi gh- performance notorcycle, TL11

D spl acenent: .1 (USP5)

Vol une: 1.400n8 - -
Configuration: Disk Streamined

D nmensions: 2.1mlong x 2. 1mhigh x .42mwi de (approxi mate)

Structural material: TL11 Structureconp

Chassis: 1g rated . 0244n8. 0244 ton . 0016Mx
Arnor: .34cm TL11 Struct ureconp .0249n8. 0249 ton .0010Mx
Arnor rating: 2 on all facings, no crew protection top or rear

Power plant: TL7 gas turbine, .0938Mv out put .1875n8. 1875 ton . 0038Mx

Fuel consunption: .2813n8 per 100 hours
Fuel volune: x 1 (high grade hydrocarbons)

Fuel carried: 10 hours .0281n8.0281 ton . 00001MY
Propul sion: TL8+ wheel s (x.7 speed nultiplier) . 1250n8. 0625 ton . 0031Mx
Oew 1 Driver, protected all but top and rear . 7000n8. 1000 ton -
pti ons: TL11 Sm veh. regional range (30km comm . 0001n8. 0002 ton . 0001Mx
Syl ean roadgrid control . 0050n8. 0025 ton . 0005Mx
TL11 anti-theft system (-1DV) .0010n8. 0010 ton . 0002Mx
Lockabl e cargo box (.20n8) . 2000n8. 1000 ton -
Total : 1.396n8.5311 ton . 0103MZx (110. 3KCr)

Per f ormance: Top speed = 371 meters per turn (25 outdoor sqaures), acceleration = .4g

Notes: A fairly capabl e machi ne, used for personal transport on inproved roads throughout Sylea. Menbers of
touring organi zations may travel in groups under manual control, avoiding nmandatory roadgrid areas when
possi bl e.

Personal off-road vehicle, TL11

D spl acerment: .2 (USP6)

Vol une: 2. 800n8- -
Configuration: Box

D mensions: 2.12mlong x 1.11mhigh x 1.11mw de (approxi nmate)

Structural material: TL11 Structureconp

Chassis: 1g rated .0384n8. 0384 ton . 0006Mx
Arnor: 1cm TL11 Struct ureconp .1152n8. 1152 ton . 0046Mx
Arnmor rating: 3 on all facings
Power plant: TL11 storage bank, .25Mv hour power . 2500n8. 5000 ton . 0010Mx
Power plant duration: 5 hours
Propul sion: TL8+ wheel s, .050Mv (X.7 speed nultiplier) . 0500n8. 0250 ton . 0013Mx
Adverse condition propul sion system . 0050n8. 0025 ton . 0001Mx
Secondary propul sion system (special tires, floatation) . 0050n8. 0025 ton . 0001MXx
Oew 1 Driver 1. 000n8. 1000 ton -
ot i ons: Backup generator (.05Mv gas turbine) .1000n8. 1000 ton . 0020Mx
100 hours fuel .1500n8. 1500 ton . 0001Mx
TL10 Sm veh. subcontinental range (300kn) conm .0001n8.0002 ton . 0003Mx
TL10 Sub-regional range (10km) civilian radar . 0100n8. 0050 ton . 0030Mx
ne passenger seat behind driver or 1.0m cargo 1. 000n8. 5000 ton -
Total : 2.769n81.536 ton . 0131Mx (13. 1KOr)
Per f ormance: Top speed = 97 neters per turn (6 outdoor squares), acceleration = .2g

Notes: A fully enclosed but not environment-seal ed 4-wheeled all-terrain vehicle. It has w de synthetic
rubber tires which allowit to cross soft terrain and propel it through calmwater. It has good ground
clearance and is capable of either long-termuse in a breathabl e atnosphere, or limted use in vacuum or
non- oxygenat ed at nospheres. Prices of these vehicles will drop sharply after introduction of Fusion+ units,
as the battery/turbine conbination is neither comrercially viable or necessary. Fusion+ units are lighter,



have better cargo capacity and have better overall

of .2Q).

Ground attack aircraft,

TL8

perfornance (top speed 10 squares per turn,

accel eration

D spl acerment: 5.0 (USP7)

Vol urre: 70.0n8

Configuration: Cylinder airfrane

D mensions: 10.2mlong x 5.7mhigh x 16. Imw de (approxi mate)

Structural material: TL6 light alloy

Chassis: 6g rated 1.804n85. 412 ton . 1443Mx

Arnor: 1cm TL6 |ight all oy 1.173n83. 518 ton . 0469Mx

Arnor rating: 3 on all surfaces

Power plant: 2.0Mv TL7 gas turbine x 2 8. 000n88. 000 ton . 1920Mx

Fuel consunption: 12.0n8 per 100 hours

Fuel volunme: x 1 (high grade hydrocarbons)

Fuel carried: 4 hours . 4800n8. 4800 ton . 0002Mx

Pr opul si on: TL8 H gh performance aircraft (speed x 1.9) 7.200n83. 600 ton 7. 200Mx

Gew 1 PRilot 1. 000n8. 1000 ton -

Cockpit arnmor, 1.7cm TL8 conposite |amnate (rating 9) . 0850n8. 6800 ton . 0068Mx
B ection seat . 20008 . 1000 ton . 1000MXx

pti ons: TL8 Subcontinental range (300kn) comuni cations . 0100n8. 0200 ton . 0050Mx
TL8 Regi onal range (30km) mlitary radar sensor . 0900n8. 0450 ton . 0800MY
TL8 Regional range (30km) nilitary optical sensor .0900n8.0450 ton . 1600Mx
TL8 fire control system (+4DM on aut ocannon) - - . 0400Mx
TL8 RF light autocannon (x1.5 internal vol une) . 9000n8 1. 800 ton . 0210Mx
TL8 fire control system (+4DM on mssil es) - - . 0400Mx
TL8 Heavy missile x 8 (x1.5 vol une har dpoi nts) . 2200n8. 4400 ton . 0272Mx

Total : 21.25n824.24 ton 8. 063MX

Per f ormance: Top speed = 941 meters per turn (63 outdoor squares), acceleration =

meters per turn (24 outdoor squares)

.4g, takeoff speed = 358

Notes: A lightly arnmored ground attack aircraft, designed to engage arnmored ground targets with either a
rapi d-fire cannon or expl osive guided nissiles. The aircraft is designed to be durable and provide the pil ot
with a high degree of protection fromground fire. Its radar and optical sensor package give it all-weather

capability.
Heavy tank, TL5
D spl acerent: 2 (USP7)
\ol une: 28.0n8 - -
Configuration: Box
D mensions: 4.63mlong x 2.41mhigh x 2.41mwi de (approxi nate)
Structural material: TL5 Hard steel
Chassis: 1g rated .0890n8. 7120 ton . 0007Mx
Arnor: 3.4cm TL5 Hard steel 1.816n814.52 ton . 0363Mx
Arnor rating: 9 on all, 18 front(+1.060n8), 15 side(+2.674n8) 3.734n829. 87 ton . 0746M
Power plant: TL5 Inp. internal conb., .800Mv x 2 4.000n84. 000 ton . 0384Mx
Fuel consunption: 4.0n8 per 100 hours
Fuel volume: x 1 (high grade hydrocarbons)
Fuel carried: 20 hours . 8000n8. 8000 ton . 0004Mx
Propul sion: TL5 tracks, 1.6Mv (x.4 speed multiplier) 5.760n82. 880 ton . 8060Mx
Oew 1 Driver 1. 000n8. 1000 ton -
1 Wapon | oader 1. 000n8. 1000 ton -
1 Cbserver 1. 000n8. 1000 ton -
1 Qunner 1. 000n8. 1000 ton -
ot i ons: TL5 Fire control system (+2DM on cannon) - - . 0200Mx
Heavy cannon-5 in turret 2.680n81. 340 ton . 0500Mx
Medi um machi negun-5 in same turret . 0160n8. 0090 ton . 0005Mx
Medi um machi negun-5 in fixed forward nount . 0060n8. 0090 ton . 0005Mx
Heavy cannon ammunition x 50 . 8750n81. 750 ton
Medi um machi negun rel oads x 5 .0075n8. 0150 ton
TL5 regional range (30kn) comm .1000n8. 2000 ton . 0025Mx
Cargo racks 1. 000n8. 5000 ton -
Roof hatch x 2 (at observer & driver stations) - - . 0018Mx
Total : 24.883n8 57.01 ton 1. 032Mx

Per f ormance: Top speed = 34 neters per turn (2 outdoor squares), acceleration =

.29

Notes: A heavy assault vehicle, designed to engage infantry and simlar arnored units. Due to | ack of sensor

equi prent, is unable to operate effectively at night or in obscured conditions.



Uility vehicle (4 person)
Wility vehicle (6 person)
Truck 2 ton

Truck 5 ton

Truck 10 ton

ATV Weel ed

ATV Wheel ed

Tank Light Tracked
Tank Medi um Tr acked
Tank Heavy Tracked
Tank VHeavy Tracked
ATV Legged

Troop Carrier Squad
Troop Carrier 2 Squad
Prine Mover Tracked
Prime Mover Weel ed
Recovery Weel ed
Recovery Tracked
Command Weel ed
Command Tr acked

Car / Sedan

Car / Linosine

D rtnover Tracked

Ski / Snow Variants

Seal ed Environment Variants
Flotation Kits

Trail er Weel ed

Trail er Tracked

Gav Oaft

G av Tank Light

QG av Tank Medi um

G av Tank Heavy

Gav Troop Carrier Squad
Gav Troop Carrier 2 Squad
Gav Prime Mver

Gav Cargo Carrier 2 Ton
Gav Cargo Carrier 5 ton
Gav Cargo Carrier 10 ton
QGav Rder 1 person

G av Speeder (coupe)

QG av Speeder (sedan)

Gav Platform (fighter)

QGrailer
Modul es for placenent on Prime Mover, Cargo Carrier or Grailer

Artillery

Rocket Launcher (Milti)
M ssi | e Launcher (SSM
M ssi | e Launcher (SAM
A r Defense

Sensor (vari ous)
Portabl e Quarters
Comrand Post

Gav Vehicles are technically aircraft.
Arcraft

(various sizes)

(to be deterni ned)

Per sonal

Execut i ve Transport
Cargo

Li ner

Li f eboat
M ni mal arnor hul |



Abl ative coat
basic life support
.1g thruster plate
1g contragrav

Fusi on+ uni t
Communi cati on gear
12 bunks

4 kits

Hostil e environnent |ander (TL12)
airl ock

decont ami nati on

radi ation prot

sensor s

over pressure

i nsi di ous/ corrosi ve

redundant power/ propul si on

ar nor

| aser

Li feboat (TL11)

12 bunks

3 survival kits

regi onal range radar

far orbital communi cator
Arnor rating 4

1.0g contragrav

.1g thruster plate

Fusi on+ uni t

Sol ar panel

St orage bank

Standard |ife support
control station

vehicle fire suppressi on system
rating 3 conputer
operator's nanual

Resear ch subrmrersi bl e (TL8)
Gav car (TL12)

Gound car (TL12)

G av tank (TL11)

Gav fighter (TL12)
Gound tank (TL9)

Gav cycle (TL12)

G ound cycle (TL7)
Personal ATV (TL8)
Hostil e environnent rover (TL9)
Modul ar drone (TL11)

bul | dozer/ ARV

flying pul pit TL9

TL8 groundcar

TL12 gravbi ke

TL9 hover recon craft
TL8 blinp

TL12 blinp



TL12 research sub
TL10 pl easure yacht

TL10 ship's boat (battery operated)



Vehicl e worksheet
Vehi cl e type:
D spl acement :

Configuration: Length

Maxi mum accel erati on:

Structure material :

Structure volune: Acceleration x Structure factor x Hull

Structure nass:

Arnmor rating: Base toughness of arnor naterial

Structure volune x Density =

Tech Level :
USP Size: _ Volune: _ nB Hull factor: Surface area: _ nP D aneter:
factor: x__ Wdth factor: x__ Depth factor: x__
Length: _ mWdth: _ m Depth: _  m

Structure factor: x Surface factor: x Price factor: x

— 9

Base toughness: Densi ty: Price per n8: o

factor / Base toughness of struct. natl =
tons

X thickness multiplier

Arnor vol une: Surface area x Surface factor x thickness in cm/ 100 = n8

I ndi vidual facing area: Front: Surface area x Surface factor x .10 = np
Rear: Surface area x Surface factor x .10 = n?
R ght: Surface area x Surface factor x .15 = ng
Left: Surface area x Surface factor x .15 = n2
Top: Surface area x Surface factor x .25 = nP
Bottom Surface area x Surface factor x .25 = n2

Armor sl ope effect:
front, rear, right,

Airfrane area (lift vehicles only):

Moder ate sl ope, per facing: Actual thickness x 1.5
left - 10% vol une
Radi cal sl ope, per facing Actual thickness x 2.0

-20% vol une

(Surface area x surface factor of airframe configuration) -
(Surface area x surface factor of streaniined configuration) =

. m

Power pl ant

Tech Level : Type: Power per n8: _ Mwv Mass per nB: tons
Cost per n8: _  Mx Area per n8: _ n® Fuel per 100 hours per n8: _  n8
Power pl ant mass: tons

Total output: _ Mwv

Power plant volune: _ n8

Power plant area: _ n?P

Power plant cost: _ Mx

Base fuel capacity: _ nB Duration of fuel capacity: hour s

Fuel vol une nultiplier:

Fuel tankage: Fuel volurme nultiplier x base fuel capacity = nB

Propul si on

Tech Level : Type: Cost per nB8: _ Mx Volune per Mv. _ nB Speed: x__
Area per Mv. _ n?

Vol urre: Total power plant output x volume per Mv=__ nB

Cost: Volume x cost per n8 = Mx

Vehi cl e speed per turn: Total

power plant output/total vehicle mass x 3000 = neters per turn



Accel eration: Square root of (total power plant output/total vehicle mass), round to nearest .1 =
Takeof f speed (lift vehicles only): (total vehicle nass/airfrane area) x 40 = __ meters per turn
Crew stations

Driver: 1n8 Qutside driver: .2n8 with front protection: .3n8 with front and side protection: .7n8
Passenger: 1n8 Qutsi de passenger: As for driver

O ew and passenger nass: .1 to .2 tons each

Weapons
Tech Level : \apon: VWapon system vol une: n8
Véapon syst em nass: tons V¢apon system cost : M
Turret nultiple: TL6 = 4Limted traverse: +1 effective TL
TL7 = 3
TL8 = 2
TL9+ = 1.5
I nternal weapon space: Protected weapon volune x turret nultiple = n8
Amuni tion space: Vol ume per round x nunber of rounds = n8
Grav conpensation
Tech Level : Vol une per g per nB protected: n8 Maxi mum conpensation: Tech Level -9
Mass per nB: _2 tons_
Power per n8: _.70Mv_
Cost per n8: _.O05MX _
Vol une prot ect ed: n8
Accel erati on conpensat ed: g

Excess conpensation factor: (Accel eration conmpensated - Max. conpensation), cubed (mn. of 1)=x

Vol une req.: Volurme protected x volune per g per nB x accel erati on x excess conpensation factor =

Power required: Volume x power per n8 = Mv

Cost: Vol une x cost per nB: MY

Sensors

Tech Level : Type (activel passive): Range: Power req.: Mv
\ol une: n8 Area: Power requirenent x 10 = ng Base cost: M
pt i ons:

D spersed sensor array: Area x 10 = n2

Radar (active): Area x 1 = n2  Cost x 1 = M

Li dar (active): Area x .1 = n2 Cost x 2 = MO

Sonar (active): Area x 1 = n2  Cost x .5 = M

Nucl ear (passive): Area x 1 = n2  Cost x 10 = MY

Gavitic (passive): Area x .1 = ng Cost x 5 = M

ptical (passive): Area x .1 = ng Cost x 2 = M

Communi cat ors

Tech Level : Type: Range: Power req.: Mv
Vol une: nB8 Area: Power requirenent x 10 = np Base cost: M
pti ons:

Drectional antenna: .1MX x vol ume =

D rection finder: .IMX x volune =

M
Mlitary quality (base cost + options) x 10 = M
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