Second Edition Tech Manual — Back to the Workshop

The original Technical Manual began as a simple chapter of fhe Heavy Gear rulebook,
Wwhich was supposed fo give the reader some insight info the fechnology of the seffing.
Things are never so simple with Dream Pod 9, though, and e lonely chapter soon turned
into @ full-fledged supplement of its own,

The Technical Manual has allwaus stood out as one of e favorite Heavy Gear sourcebooks, both
through sales and by the fans; The advanced fechnology thal fielped to power the stories sefon
the distant world of Terra Nova could afask be examined. touched, even finkered with:
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50 (whiy mess with it after all this fime? The anstwer s, Simply, to keep one of Heavy Gear's core
books fo date it the rest of the ing and Lporade it to the present standards, which are much
higher-than teyr were-when the first-edifion Was released. Along the-wau, We've-used the
opportunity fo expand and add ko e maerial contained within these pages, Clarifying rules,
1eorganizing chapters and secfions fo make He Plaiers' ife easier,

S0/what's new. you-may ask? A ok of things. The Silhouefte Vehicle Construction
System, which was first found in the original Heavy Gear rulebook and then sub-
sequently removed from the second edition fo make room for more backround
informaion, has found @ new home here. All the rules relating fo the design and
construction-of-vehicles and-other tools-are now-in-one-place; rather than being
ftered-across-six-0r-seven-books.
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0ld rules have been revised fo make them more fealistic and remove loopholes and un
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INTRODUCTION 'y

BITS AND PIECES

Jak whispered a quick prayer and pushed the ignition. For a few glorious seconds the V-
engine purred and roared as it should. It all went downhill from there.

First came a vague gurgling, the engine seeming to choke on too much fuel. Jaksioped
against hope that the purr would come back. Next, the gurgling changed pitch, becoming
a wheezing and soon a screech. Before Jak could reach for the switch, the constant high
pitched wail turned into a staccato pulse of metal on metal sounds, until beth, dfive
shafts halted with a resounding klunk. Then smoke started billowing out,of the engine.

Jak doused the fire with his extinguisher, trying his best not to curse — at least, not too
loudly. Once the flames were out, he took a moment to look afound his shop. The chassis
of the Groundhog he was working on was mounted on the winch in, the center ofi\the
garage. Several desert bikes, water filtration processors and even a few home appliances
stood about in various stages of disassembly.

Doing his best to forget that the engine parts he had just'heard tear apart would not be
replaced before the next caravan came through the area, Jak looked over the rest of the
damaged work machine.

“Let’s see,” he took out a notepadicomputer and started taking notes. “One shot engine,
one jammed pincer, one dead laser torch. All in all, one sorry looking machine.”

The pincer looked like it was clogged with sand; @ common and frustrating problem, but
one he could solve'in an_hour or two. The laser torch, on the other hand, was a more
serious issue. Peering into the forearmcasing; he saw that the main focusing array had
been fractured. He winced — more valuable parts to order.

Accessing the caravanischedule menu, Jak tried to figure out how long it would take to
get all the components he needed. The Oxford caravan was coming through at the begin-
ningf.the next season and they always had a good selection of machine parts. But a
season was\an awfully long time to wait without a Gear.

Juggling the schedules; he found that the Zeras caravan would be in Hopespring in three
weeks. He could probably take a trip out there to get some parts. Still fumbling with the
notepad, he went'ovento the local-band radio in the other room.

“Echo Seven, this is Zulu Niner. Come back.” The radio crackled to life a second or two
later.

“Echo Seven here.” Echo Seven was the call-sign for the Garnet homestead. Gil Garnet had
brought in the Work Gear two days earlier when he came to town. Jak knew he must have
been anxious to get his machine back, for the harvesting season was getting nearer.
“What's the word, Jak?”

“Not good, Gil. The engine’s a write-off and it'll take me three weeks to get the parts. I
can machine the pistons myself, but I'll need a new combustion chamber.” Jak heard his
friend groan. “But you still got a Prairie Dog, don’t you? Can’t you make do for a few
weeks?”

“I could if the damn Dog’s NNet hadn’t shorted out last night. The cursed thing is totally
frozen up. Can you come and take a look?”

Jak closed his eyes and took a deep breath. It was going to be a long three weeks, he
could feel it.




INTRODUCTION

gl The Technology of eavy Gear -1

Heavy Gear is a science fiction game universe, so it is only natural that technology, in its many [ ]
forms, is omnipresent in both its history and its legends. This technical manual was originally part of
the main rulebook, but it grew so large that it became a book of its own. While there is game-related 4 o :
information throughout the book, this manual’s main function is to provide additional atmosphere :
and flavor to Heavy Gear. This second edition incorporates material and details that have evolved Y 5 i
over the years, making this sourcebook the perfect reference guide for questions relating to technol- fiid ’ : -
ogy and science in the Heavy Gear world. (

[ ]

One of the limiting factors that became readily apparent when first designing the game’s background

was the fact that it is impossible to accurately predict the future. Warfare in the early part of the : B =
twentieth century was very different from the warfare of today. Trained military advisers can barely & - i
predict what equipment we will be fighting with in fifty years, let alone in four thousand! Future wars

may well be boring affairs with robots and decoys flying and crawling all over the place in an : o,

electronic fog, operating on computer-defined strategies. The human factor will probably be reduced
to intuition, some tactics and cannon-fodder — not a very exciting environment for roleplaying.
Consequently, some of today’s latest technological developments were simply disregarded or reduced
in importance, and a few new ones were theorized instead to create a unique, more playable technol-
ogy base for Heavy Gear.

The technology presented in this manual is obviously inspired by twentieth centu

on scientific postulation/theory, and the authors have attempted
sible. This approach was chosen simply because it makes the game
easier to relate to. It should be kept in mind that many subjects had to be e
the rules fast and playable — this is a game, after all, not an i ers wishing for
scientific accuracy can still calculate exact values with nd transfer
them to Silhouette stats directly.

h 4

Technology and science march to a str. ir adventures in the Heavy
Gear universe, the Player Characters a iniaturized computer terminal
on the wrist of a lizard-ridin fficers fight out an old-
fashioned honor duel with i i . They will be given the
opportunity to pilot a 5-

ogy exis i o n that it will automatically be available. Terra Nova is still
necessities of survival will override any other concerns. It is no

Y echnological sophistication is at its highest in the city-states that form the
ization on Terra Nova. With the proper connections and contacts, almost any item that
Terranovans of the 62nd century is available in the streets — some more than others,
hnology is also more visible within the walls and defensive lines of the city-states:

move into the surrounding countryside, the technology becomes more rugged, adapted to the
rigors of everyday use. Surfaces are not shiny and neat anymore: items show the marks of constant
use. There are fewer luxury objects and repair facilities for the more advanced items become harder to
find. In some of the most remote or poor areas, people may hand-manufacture most of what they
own, trading only for the things they absolutely cannot build by themselves. The Koreshi Sand Riders
are one example of such people.




Ay

The diamond looked dull now, trapped between Lamar’s stubby and grease-laden forefin-
ger and thumb. The stainless steel band appeared almost mundane until the single stone
caught the light, glinting with blue fire. Maybe not the romantic ideal for an engagement
ring, but he had thought Mara would like it. Emphasis on the “had.”

A horn-blast from a Camel truck snapped him out of his reverie anid he put the ring back
on top of Mara’s letter. Walking out of his small office and into the massive repair hangdar,
he tapped on the remote attached to his tool belt to open the main door.

“0Okay, bring her in!” Lamar motioned the driver towards one of the hangar’s empty work
stations. Heavy Gears and other vehicles in variolis states of disrepair were scattered
about the room. The truck driver swore several times as heitried to navigate through:the
maze of metal carcasses. Lamar barely noticed.

“Too much, too soon,” her letter said. Lamar felt a stabbing:sensation somewhere in his
chest at the memory. They had met two cycles ago and had been living together almost
three seasons. They had been happy. He loved her so much it hurt;)she supposedly loved
him. What was wrong with marriage, for Mamoud’s sake?

He barely stepped out of the way as the Camel backed into the designated spot. The
massive hulk of a damaged Hunter-class Heavy Gear was strapped to its rear deck. It was
difficult to tell what was wrong with thedvar machine since it was half covered by a heavy
green tarp, but from the smell of burit metal, Lamar was sure it would not be pretty.

The driver stopped the truck just underthe tén-ton autoloader. Lamar grabbed the re-
mote hanging on a nearby'support pillar and directed the robot arm to lay the Gear on the
work platform:"Heavy clamps secured it against the frame with a dull clank. Overhead,
powerful Jamps came on, bathing the wounded machine in bright white light. Lamar
signaled/the driver with a dull shrug and turned to his work, hoping to become lost in a
world of simple technical problems.

He shook his head. The Gear had holes the size of a human fist in its lower body. Enemy
fireyhad destroyedupart of the machine’s movement system. Pieces of the ceramic and
composite layers showed through the broken and shattered outer covering. Repairing the
Hunter would mean long hours of grueling work. Just what he needed.

Grabbing a'power drill from a nearby rack, Lamar unfastened the damaged leg cover. Using
a lever, he attempted to pull back the armored panel, only to discover it was half fused to
theneighboring sections. A short blast from his plasma torch cut loose the last of the
melted material and the heavy plate fell to one side with a loud “thud,” exposing the
damaged inner mechanisms.

Part of the leg’s alloy skeleton had been shredded by a shell, and metal fragments lodged
in every nearby internal surface. Lamar took down a hand-held electromagnet and passed
it over the machine-works, picking up the loose fragments. He watched as they caught
the light, glittering like little diamonds at the end of the magnetized rod.

Lamar hated diamonds.




BASICENGINEERING

gl Materials and Structures - 2.1

Research constantly develops new and useful materials. Most of the work is centered on finding new ways to improve the qualities of the
existing alloys and composites while simplifying the manufacturing processes involved in their creation, in an attempt to meet the high
demand. Few Terranovan items and vehicles use unmodified natural materials in their design.

Construction materials are generally divided into four broad categories: metals, ceramics, polymers and composites; and three main
physical states: solid, liquid and gaseous. However, with the advancement of metallurgy and other material technologies throughout
the centuries, the distinction between these categories has blurred somewhat. For convenience and ease of reference, they will be
retained for this text.

- Mefal flloys - 211

For simplicity, any metallic material composed of a mix of two or more different elements is now ;
called a metal alloy, regardless of its contents. Alloys have the remarkable property of being more i
than the sum of their constituent parts; for example, iron and carbon are brittle, but steel is fairly
ductile. Each element brings different properties to the alloy.

Iron was one of the greatest discoveries of all time, but it was not until the iron/carbon alloy
commonly known as steel appeared that this metal became vital to Man's industrial society. Since
then, steel — the generic name for an alloy whose main component is iron — has been.one,of the
most widely used construction materials. 62nd-century steels are composed of a multitude of metals,
each mix tailored for maximum performance for a specific use. The internal frame of many Heavy
Gears is made out of Flexite, a steel alloy that is both tough andflexible (see text below).

¥

The twentieth and twenty-first centuries were the first to see the advent of new kinds of metal alloys
made possible by the zero-g conditions of the space stations. Metals‘that would not normally mix
well suddenly seemed more cooperative, creating materials of incredible strengths, Further researchin
the centuries that followed showed that proper manufacturing teehniques could yield similar results
without the expense of sending the material into space afid bringing it back. New molecular-level
shaping techniques, using a combination of heat treatments, magnetic field generators'and particle
beams, can force completely new crystal structures fito existence.

Metal alloys are commonly used in the 62nd century far allisorts of engineering functions. They are
known for their high tensile strength, electrieal.conductivity, ductility and isotropic properties. Rare
metals are used in alloys for specific pufposes. Iridium, vanadium, beryllium and other such metals
are often found in the resilient alloys required by military technology:

Flexite @ &

Flexite is a steel alloy“created by advanced molecular forming techniques. Unlike standard steel,
Flexite's carbon content consists'partially of Fullersphere-type molecules that impart additional strength
and greatly stabilize the alloy. Flexite also contains several other metals, such as iridium and vana-
dium, in mifute quantities to improveits resistance to corrosion and surface abrasion.

\ 4 Ceramics -2.1.2

These crystalline material§ were originally thought unsuitable for load-bearing functions since they were too fragile and brittle. With
thegdiscovery of new manufacturing techniques in the early centuries of the third millennium, ceramics, now stronger, saw use in a
variety of items.

Most ceramics have the advantage of being extremely resistant to high temperatures. For this reason, many modern armor materials
include layers of ceramic. Some armor types are specifically intermixed with ceramic compounds to be even more resistant to energy-
baseddveapons such as shaped-charge warheads and laser beams.

Ceramics are used in internal combustion engines and other high-heat applications. They also see wide use as shielding and heatsinks
for fusion reactors and spaceship hulls, particularly those equipped for atmospheric re-entry. Special ceramic coatings and glazings can
also be manufactured to improve the durability of spaceships.

Natural ceramic materials, such as several varieties of rock, are also used extensively on Terra Nova. In the early centuries of coloniza-
tion, most of the buildings were made out of the local variety of rock — limestone, granite or quartz — because it was cheap, available
in large quantities and easy to work with. With proper care and a thin external polymer coating, rock also proved to be a fairly durable
material, and many buildings are still standing after centuries.




BASICENGINEERING

213 - Polymers ht

Polymers are long strings of organic molecules artificially attached to one another. This structure yields a wide variety of possible
material qualities. Polymers can be molded, extruded, shaped, machined, etc. They are generally light and adaptable and are used in
many everyday items. Polymers are also used in the weapons industry for light gun casings and missile outer shells. An extremely tough
ballistic plastic called Armoplast is used in several kinds of laminated armor, especially the personal “turtleshell” armor worn &
line infantry. Ceramics and polymers are often used as a matrix for composite materials because they are easy to shape and
properties which complement those of the metallic alloys which most often constitute the fibers (see Co ites, below).

Most polymers are created from strings of carbon molecules secured together through various industrial proc
during synthesis to give the resulting material specific properties. In addition, special chemio’re used
chemical structure of the polymer, considerably improving its strength and heat resistance. A poly

fit a specific job or application, though there are limits: few polymers can resist extreme i
temperatures or mechanical stress.

Some advanced molecular-shaping techniques can produce memory plastics, polymers whos
internal structure when placed under certain conditions (heat, pressure, etc.) and transform. med” within
the plastic’s structure. These bizarre shape-changing materials are used in very specialized hat limited
in their versatility and structural strength.

c.14 - Composites

ation of two or more different materials. Most
ixtof some sort, the fibres providing tensile

— plastic, resin, ceramic or metal — may constitute a
eris used for additional strength or properties. The fibers
e during manufacturing, providing increased structural strength only
s allows the designers to reduce the amount of material required,

Co designed for specific applications, creating materials with the perfect balance
of str ili weight. Unfortunately, composites are more expensive to prepare and
much hari i he damage, if any, is usually deep within the composite structure.

Stress-induced core delamination, where micro-layers become separated within the material, is one
problem. In these cases, complete replacement of the affected piece is recommended.

Durasheet Armor @

Durasheet is a flexible but tough composite that is used in a wide variety of applications. The fiber
networks used in its construction are composed of Flexite and one or two other alloys, depending on
the grade and intended use of the Durasheet variant. The matrix is made of Armoplast II-D, a more
supple grade of the well-known ballistic plastic. The finished Durasheet is about one millimeter thick
and can be worked to almost any shape. It is highly resistant to tears and punctures.

{ Oal

Several such sheets are necessary to create a plate of armor; often, layers of ceramic and foamed
polymer are added in between for additional heat resistance and durability. The top layer, barely half
a millimeter thick, is made of an anti-corrosive metal alloy or a ceramic glazing. These layers are
resin-bonded together according to the required armor panel shape. Generally, a thin ballistic poly-

mer sheet is placed behind the armor plate to absorb any spalling or fragments that may splinter off.

Whenever an attack strikes the plate, the outer layer shatters or vaporizes to absorb part of the

energy. The next layer, always a rigid ceramic, shatters or tumbles the projectiles, forcing them to

lose more energy. The polymer foam buffer then catches any debris or slows down kinetic penetrators

by deforming instead of yielding. It is also the main line of defense against energy weaponry,

vaporizing to diffuse the beam and absorbing fast particles cascading from the impact. The Durasheet

then stops and absorbs the rest of the attack. Several alternating layers of foam and Durasheet can

Y be used for increased protection, though this increases the cost, weight and bulk of the plate.




BASICENGINEERING

gl Fasteners - 215

"Fastener" is the name given to any material or object(s) that hold(s) a given structure together. Early examples of fasteners include
knotted ropes, wood nails and tree resin. As the level of technology rose, fasteners kept pace: metal nails, screws, glues, etc. 62nd-
century engineering makes use of these and several others, somewhat more advanced tools. For example, many vehicles have systems
that are literally welded at the molecular level by advanced resin compounds.

The development of polymers and composites has given rise to a whole line of structural glues that not only bon

serve as a proper load-bearing path. Most modern glues are rapid-forming composite types, usually epoxy-li)&'
filler. The proportions are mixed at the factory, or in the workshop, to vary the glue’s properties accordin
called “smart glues” are used extensively in armor and aerospace construction as well as electronic a

Smart glues are one of the most useful tools available to the technician faced with the prospect of jur
Their variable properties allow different make-shift repairs to be made with a single container of glue. Her
combinations possible with the chemicals contained in a standard glue pack:

This mix halves the required repair time, but the technician must use extreme cautiond
where to place the glue to make sure the repair will hold. If he makes a mistake and m
tensions and mechanical requirements of the break, the glue bond will let go u
previously repaired damage will return.

@ Slow-forming mix

This is the mode used for normal repair. The mix can be colored
disappear (or stand out, if required) and can incorporate
Depending on the thickness of the glue coating, this mi

< foammode

Under the action of a special catalyst, t

With the proper catalyst/im ixed i is'smart glue combination hardens into a solid paste
ing on the “doping” procedure used, the paste can serve as
itors or resistors. The conductor mode is far from efficient,

melting point of modern metallic materials, however, new methods of welding, involv-
a higher energy output, are required. Portable and semi-portable kits for flash and

ng on the tool and the facilities). The bulk of the equipment and the short range of the torch
es for a poor weapon, however.

Most welders can act both as high-powered cutters and as standard welding torches. Some bulky low-
technology models still rely on the oxidation reaction of two gases, but more modern devices use a
plasma arc instead and are electrically powered from one or more rechargeable superconducting
loops. Power packs using standard hydrogen fuel cell generators are also available. The entire power
pack assembly is housed in a rugged high-impact casing designed to protect it against rough treat-
ment from hurried technicians.
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.2 - Flectronics gl

Electronics. For millennia the heart and soul of the machines of Mankind, these complex items are vital to the people of the 62nd
century. Circuitry is used in all types of equipment, from the lowly kitchen appliance to the most complex military dropship, and
practically all are monitored by a computer of some sort.

The electronic circuitry of the 62nd century can be roughly divided into three main categories: ceramic chips, neural networks and the
more advanced optical NNets. All have their advantages and disadvantages, but some are more suited to certain tasks than others.

2.2.1 - Ceramic Chips e

Silicon chips are the oldest form of computer technology still in use. Actually, “silicon” is,a misno-
mer: this material has not been used for centuries, having been replaced by,more advanced eeramic
compounds and superconductors that dissipate heat better, Lesstheat means that more circuits ean
be placed on a given surface, decreasing the overall size of the chip and imptoving speed and
processing power. However, the old name remains commof in popular language; they are also often
referred to as “cerachips.”

Externally, the computer chips still look Llike black or colored bits of plastic or ceramic with metal
connector pins sticking out. Color coding is widely used in the military, although there is no set
standard (which causes many, many problems, for technicians working on unfamiliar circuitry). A
rough set of universal standards did emerge during the War, though, and many of the newer vehicles
carry such color-coded electronics./Shape is also @ common indicator of the function of the chip,
though not an absellte. The table{below lists the most.eommon colors and shapes as well as their
associated functions.

Although they are incredibly slow when‘compared tofiodern optical NNet systems, silicon chips have
the advantage of simplicity, extreme ruggedness and ease of manufacture. Automated micro-factories
can turn them out.by the handful if fed the correct raw material and given the time to lay out the
precise circuitry within.

Cerachips|are chiefly used for low-power and low-speed applications such as door controller mecha-
nisms§, low-tech appliances‘and the like. The military uses them in simple but important circuitry
such as‘pumpirelay controllers, sensor sub-interpreters and many types of system monitoring devices.

CHIP COLOR CODING [0

Color Shape Usual Function
Green Rectangular, Round Communication
Blue Octogonal Sensors
Red Triangular Fire Control
Yellow Rectangular, Square Mechanic/Monitoring
Black Rectangular Movement

Self-diagnosis @

Some advanced chips boast self-diagnosis readouts and can offer limited troubleshooting advice —
unfortunately, most often the advice is “this chip is burnt out. Replace as soon as possible.”

The presence of a SD readout makes the task of identifying or evaluating the chip much easier and
faster. The readout is sometimes faulty, however, and an incorrect evaluation can be provided: a good
chip reads as a bad one and vice-versa. A good tech knows when to trust a readout or not.

Customizing Chips 4@

Modern ceramic chips can pack an awful lot of components onto a very small surface. Heat is not a
problem since super-conducting links and ceramic compounds are used throughout. As a result, chip
manufacturers tend to put more logic gates and other components than called for by the chip’s
intended function. This does not raise the price of the chip appreciably and enables it to fulfill
several possible tasks by simply switching a couple of jumpers inside the casing. Therefore, many
techs carry scores of blank, usable chips ready to replace almost anything at a moment’s notice.
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ht Neural Networks - 2.2.2

Neural networks were developed back in the beginning of the third millennium and have been the
basis for many of the advancements in computer science that followed. Although research started as
early as the late twentieth century, no significant improvements were made until the widespread use N-T-“TA‘--N-HQ-BF-‘:'HI
of cerachips enabled the construction of small, interconnected circuits.

NNets are flexible electronic circuitry, so named because they mimic natural neural pathways. These
sophisticated electronic circuits are able to learn from their mistakes and establish new connections
within their matrix by both changing their basic programming and by creating new electronic path- H
ways through artificially forced crystal growths. Such changes are monitored and limited by design ]
parameters that are generally implanted at the factory to prevent unwanted variations from the
intended functions. These advanced computer chips form the basis of the 62nd-century computer.

NNets resemble regular cerachips except that they tend to be slightly bigger. They also sport a
connector on only one side, generally an optic fiber cable leading to a standard jack. ALl NNets are 4N
black, a side effect of the protective coating applied to their exterior, and often boast the NNet 34C tbr¢able.

symbol: a stylized mechanical brain. NNets tend to be more fragile than regular cerachips. As a result,
neural net chips are often mounted on special isolated plates within the machine’s electronics bay.

< (ptical NNefs

Optical NNets are used for high speed calculations and other demanding data manipdlations. They are |
similar in principle to basic neural networks, but use the interactions of photons in a transparent ciarlcal
composite matrix for data storage and transfer. The size of a circuitican be scaled down to the‘molecular
level, and the operation of such an NNet creates no heat or wear; it.must)however, be well shielded
against “parasite” photons and energy from outside. All optical NNets are roughly cubiciin shape.

The main disadvantages of the optical NNets are their cost and the complexity of their manufacture. The
actual act of building them is relatively simple, as the processds'mostlyrautomated — but the machines
that make NNet chips are fabulously expensive. In addition/the subsequent period of training under the
supervision of a human technician requires a considerable investment in time and resources. Optical
NNets are becoming easier to manufacture and train as the processes and\techniques used to make
them are better understood by scientists and technicians. However, ONNets remains costly and rare,
and it is unlikely that they will completelyseptace the rugged silicon chips and ceramic NNets.

Like regular NNets, optical NNets must complete theinprogramming by creating new pathways within
themselves. Those found in an ONNet are molecule-thin'strands ofcrystal that can be easily broken
by excessive jarring. External “foise” (photons and other particles) can alse disrupt the system. For
these reasons, all ONNets are well-shieldedyand encased in'shock-proof material. With the develop-
ment curve of the OpticaldNNet following that of.the Heavy Gear, it is no surprise that this circuitry has stietied s
grown increasingly complex since the failed Earth invasion. The influx of Caprician and Terran technol- ale handle
ogy, also due to the war, helped solve many problems that had eluded the scientists working on NNets. 3= €gmmpctprpim
The latest genefatiofrof NNets are capable of surprisingly independent actions, which may lead to true
artificial intelligence'in the near future = with unforeseeable consequences.

LS

Neural Network Evolution €@

With the complexity of the self-developing neural network came a surprising phenomenon that experts call Behavioral Mimetism
Syndrome;, or BMS for short. Neural networks that work with humans for a long time will acquire some of their work-related habits. For
example, @ computer that is used for processing meteorological information every morning might do so even if its operator is not
present, simply because it is used to a “routine.” At the very least, it will inquire if it should launch the program.

Not all ofithese new self-programmed behaviors are useful and/or harmless. Safeguards and limitation routines prevent most complica-
tions,but sometimes the results can be most unexpected. A perfect example is the legendary Bowser, a very old Hunter-class Gear that
almost has a personality of its own. It has been known to move by itself when threatened and can express simple “opinions,” mostly
with unsavory gestures learned from the troopers it served alongside. Its whereabouts are unknown at this time.

Just as human children learn how to behave by observing adults, neural nets can learn human mannerisms by observing human
behavior. This behavior usually falls into two categories: useful and impolite. Useful mannerisms include limited hand signals (provided
the vehicle has hands), fetching its owner, or signaling for help. Impolite mannerisms include obscene hand gestures and other bad
manners (like honking the horn in the middle of the night to annoy the neighbors). These quirks are more than compensated for by the
Nnet's flexibility and computing power, however. Over a long period of time, neural nets may even learn to act independently, though
they remain limited by the restraining routines imprinted on their circuitry.




BASICENGINEERING

27 - Communications ht

Communications are the 62nd-century officer's nightmare. Messages can be intercepted, scrambled or just fail to reach the receiver. This
has created the need for fast and powerful multi-band emitters/receivers capable of punching through the dense electronic fog created
by enemy vehicles and drones.

Whenever possible, messages are sent on a microwave tight-beam, line-of-sight pulse to prevent both interception anddlocation.
Emitters not only code and compress the pulses to durations of a thousandth of a second, but also automatically vary the frequency used
according to a preset algorithm. If there are no hostile units within range, a general, wide pulse message can also be used. The process
is fully digital from beginning to end, ensuring crystal-clear reception under normal circumstances. Enemy seramblers can affect this,
although correction routines are included in the comm software.

Several antenna types are in use, the exact type installed depending on its intended functien and range band . Simpleaerials are
popular for low-power comm systems, while more sophisticated ones use blade or “flush glate” antenfae. Blister and “combination”
antennae are, in fact, low-interference pods housing several communication devices, suchlas directional arrays and,comm lasers. Often,
more than one antenna will be used by a given comm system.

211 - Short Range adl

Communication systems are found in most settlements and vehicles nowadays, regardless of whether

they are civilian or military in nature. The,dangerous half-tamed nature of Terra Nova makes it a

| necessity to keep in touch with othersgto askfor assistance or to help out. Most of these systems are

somewhat short-ranged, allowing communications within a radius of a few tens of kilometers at best.

Radio is the most&ommon type of short-wave communication used. The civilian systems are based

around simple solid-state elements and afe easy to put together and repair. Military systems are more
| B complex, incorporating scramblers and frequency-hopping devices to stay ahead of enemy direction
- finding, jamming or intercept. They operate‘on digital pulse codes, sending their data-compressed
signal through aerials and virtual phased arrays that can be tuned to a wide range of frequencies and
power levelst

Units and|settlements may also be connected through cables (either low tech metal wire or the more
comrfion optic fiber), allowing clear communication across any type of environment. There are downsides
as well,“obviously: unless the cable is permanently installed, it may be cut or snag somewhere, and
o] its weight oftemibecomes uimanageable over long distances.

D° D] Other systems are possible for short-range communications, such as laser pulses or visual signals. For

example, both Gearsandinfantrymen may contact friendly forces within line of sight by making hand

signals that can be “read” by,others. Very short burst of laser energy from a rangefinder may also be

used, though it requires that the two units be looking exactly at one another to avoid signal leakage.

2.3.2 - Long Range gl

—————t “——| Long range communications usually occurs between city-states or field headquarters; few combat

vehicles in the field need to contact anything beyond the scope of the battle. Those that do bounce

their signals off a friendly comsat or orbiting ship, which then relay the data to the destination or yet

DD

another relay, avoiding the need for a gigantic comm system.

By its very nature, long range communication requires more power and thus larger emitting and
- receiving systems: the longer the wave, the longer the range, the larger the antenna. A matrix of
emitters in a mast-type structure or a broad category of phased-array systems are used to get around
these limitations. Phased array are computer controlled radiation-emitters encased under broad fea-
tureless panels. These systems generally require broad flat surfaces, but can also be mounted in strips
if continuous surfaces are few. Power and sensibility, and hence range, will be determined by the
total number of elements in the array. For longer ranges, though, more powerful systems are needed.

o

An off-shoot of the Gate Drive sensors, the neutrino interference detector (NID) array is a highly
sophisticated communication device that is used for transplanetary and deep space communication.
= Its neutrino emissions are impossible to block and almost impossible to intercept, but they require
sophisticated and bulky detectors that can be mounted only in buildings or on large vehicles such as
landships. Communication beams must be sent to a very precise location, or else are undetectable; a

oo
o %

vehicle will call its base (which is equipped with a very large detection array, often hundreds of

meters on each side) to announce its position, then wait for a two-way link to be established.
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gl Remaote Control - 2.3.3

Remote controlled vehicles — also known as “drones” —are very useful in situations where a human life might be needlessly put at
risk. Unfortunately, they are neither as responsive nor as flexible as a manned vehicle, which restricts them to simple operations. Almost
any vehicle can be equipped for remote control, though it is rarely done except for dedicated drone designs. There are two ways to
remotely control a vehicle: radio guidance and wire guidance.

Radio guidance offers the greater range of the two methods, but suffers from two disadvantages. First, there is always a time lag
associated with the use of security frequency hopping and signal scrambling procedures, reducing the overall respehse time of the
operator and thus the overall efficiency of the vehicle. These procedures are necessary to prevent hostile forces from taking over the
vehicle's controls. Second, the two-way datalink flow can be easily jammed by electronic countermeasure equipment. ECCM ‘can elimi-
nate this, but requires expensive additional equipment.

Wire guidance removes both of these inconveniences, but presents its own particular set of problems. This method uses a fine but
resilient optic fiber cable that trails behind the drone. The wire is spooled within a small container carried,by thé,command unit (be it
a vehicle, base or infantryman). This command cable can get snagged in obstacles or be cut, resulting in‘the loss of control of the'drone
unit. See the rules for remote control on page 17 of this manual.

Reconrones @

Reconnaissance is probably the most common mission entrusted to drones. Small and inexpensive
drones have been used for ages as communication relays, forward observers and genéral baitsand
cannon fodder material. Modern drones often carry a laser designator as well, allowing them to
“paint” targets for incoming guided ordinance. Although most recon drones are flyers, groudd and
submarine drones are also very common.

@ lork Drones

Work drones are part of another common drone category. Thesesremotes are used for tasks too
dangerous, hard or simply boring for human beings. For example, drones,are used to defuse bombs,
handle ammunition, conduct simple maintenance operations and examine hard to reach places and
conduits. Work drones are often equipped with specialized equipment relevant to the task at hand.

<4 Hunter/Hiller Drones

Hunter/Killer drones are dedicated combat vehicles. They are most often used to bear the brunt of
the initial attack and help clear the,field before the'real'assault starts. Hunter drones actively seek
out enemy units as targets forfattack. They often carry a'light,weapon for use against infantry (their
most common target).

Killer drones are also attack vehicles, but use a different strategy: once they find their target, they
detonate the explosives they are,carrying. Cruise missiles are one type of killer drone, though they
most often operateyin autopilot mode.




