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GURPS is the universal roleplaying system. As such, it must cover any imagin-
able genre. Our main purpose in this book is to support and encourage an especially
neglected species . . . the historical roleplayer. Earth’s history has as much wonder
and adventure to offer as any fantasy or science fiction . . . yet gamers often neglect
this richest of all possible game-worlds.

This is the technical resource book for any historical campaign set after the
Middle Ages. GURPS High-Tech starts with Tech Level 4 – the period at which
gunpowder weapons begin to dominate the battlefield – and goes from there to the
weaponry of today and tomorrow. GURPS Ultra-Tech describes the devices of sci-
ence fiction.

Tech Levels, therefore, are described here in terms of the history of our own
Earth. But GMs of fantasy and science fiction campaigns will, we think, find this
book useful as well. The rules and descriptions apply to any similar technology, on
Yrth, or Krishna, or H. Beam Piper’s Aryan-Transpacific.

Tech Levels 4 through 7 (our present day) each are covered in a chapter. The
main focus is on guns, from the first primitive handgonne to the laser-sighted
machine-guns of the very near future. But we have tried not to slight other important
technology. Each chapter also covers travel, communications, medicine and a Tool
Kit of useful, typical items for the period.

It should be emphasized that history can’t really be divided into neat Tech
Levels. In many cases, a device is invented, and even available in a limited fashion,
long before the man in the street has heard of it. In other cases, a device may literal-
ly seem to appear before its time! We have tried to keep a general historical perspec-
tive rather than a strict chronology when assigning devices to the different TLs, but
especially anomalous situations are noted where they occur.

High-Tech has rules for a wide range of tools, weapons and devices. But it can’t
possibly be exhaustive. We hope that this book will encourage historical research as
well as roleplaying, as both players and GMs investigate the technology of day-to-
day life in our past.

Therefore, we have tried to make it easy to adapt gadgets from other sources to
the game world. Much of the bibliography (p. 127) is devoted to sourcebooks for
equipment information. Any item that is adequately described with real-world infor-
mation can be converted to game terms. See p. 106 for information about the termi-
nology used; this will be especially helpful if you are translating a new weapon into
game terms.

About the Author
Mike Hurst served as an artilleryman in Viet Nam. He has also been a secu-

rity officer (both uniformed and undercover); a tank commander in the Texas
National Guard; and Captain of the Guard of the Barony of Bryn Gwlad. He is
an NRA-certified firearms instructor and holds a Texas Reserve Police Officer
certification. He possesses two dogs, an undetermined number of cats, and sev-
eral thousand books, mostly history and science fiction.

He has been a wargamer and miniatures gamer for nearly 20 years, and
shows no sign of reforming. On the other hand, his beloved wife Brenda, who
shoots ambidextrously, insists he had better quit playing and commence writing.

ABOUT GURPS
Steve Jackson Games is committed to full

support of the GURPS system. Our address
is SJ Games, Box 18957, Austin, TX 78760.
Please include a self-addressed, stamped
envelope (SASE) any time you write us!
Resources now available include:

Pyramid (www.sjgames.com/pyramid). Our
online magazine includes new rules and
articles for GURPS. It also covers all the
hobby’s top games – AD&D, Traveller,
World of Darkness, Call of Cthulhu,
Shadowrun and many more – and other SJ
Games releases like In Nomine, INWO,
Car Wars, Toon, Ogre Miniatures and
more. And Pyramid subscribers also have
access to playtest files online, to see (and
comment on) new books before they’re
released.

New supplements and adventures. GURPS
continues to grow, and we’ll be happy to let
you know what’s new. A current catalog is
available for an SASE. Or check out our
Web site (below).

Errata. Everyone makes mistakes, includ-
ing us – but we do our best to fix our errors.
Up-to-date errata sheets for all GURPS
releases, including this book, are always
available from SJ Games; be sure to include
an SASE with your request. Or download
them from the Web – see below.

Q&A. We do our best to answer any game
question accompanied by an SASE.

Gamer input. We value your comments.
We will consider them, not only for new
products, but also when we update this book
on later printings!

Internet. Visit us on the World Wide Web
at www.sjgames.com for an online catalog,
errata and updates, and hundreds of pages
of information. We also have conferences
on Compuserve and America Online.
GURPS has its own Usenet group, too:
rec.games.frp.gurps.

GURPSnet. Much of the online discussion
of GURPS happens on this e-mail list. To
join, send mail to majordomo@io.com with
“subscribe GURPSnet-L” in the body, or
point your World Wide Web browser to:
www.io.com/~ftp/GURPSnet/www/.

Page References
See GURPS Compendium I, p. 181, for

a full list of abbreviations for GURPS titles.
Any page reference that begins with a B
refers to GURPS Basic Set, Third Edition
Revised; e.g., p. B144 refers to page 144 of
Basic Set. CI refers to Compendium I, CII
to Compendium II, and V to Vehicles.
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Relative Explosive Force
The concussive power of explosives is measured in relation to the explosive

force of TNT (trinitrotoluene), an explosive invented in 1876. TNT has an arbitrary
explosive force of 1.

Chemical explosives work by releasing energy held in stressed chemical bonds.
Most common chemical explosives have Relative Explosive Force values between
.3 and 2. So, for instance, black powder (REF of .5) does just half the damage that
TNT does. A pound of TNT does 6d×2 damage, so a pound of black powder does 6d
damage. (Explosion damage should be based on 6 dice where possible; this gives an
appropriate spread of probable damage).

The following figures are a ballpark guide to relative power, pound for pound,
of explosives, where TNT is rated 1.

Serpentine Powder (pre-1600) .........................................0.3
Ammonium Nitrate ..........................................................0.4
Corned Powder (pre-1850) ..............................................0.4
Black Powder (post-1850) ...............................................0.5
Diesel fuel/nitrate fertilizer mix.......................................0.5
Dynamite (80%)...............................................................0.8
PETN (det cord)...............................................................1.0
TNT..................................................................................1.0
Amatol .............................................................................1.2
Gasoline ...........................................................................1.2
Tetryl ................................................................................1.3
Composition B .................................................................1.4
C3.....................................................................................1.4
C4.....................................................................................1.4
Liquid hydrogen/liquid oxygen .......................................1.5
Nitroglycerine ..................................................................1.5
FAE munition (see p. 27).................................................5.0
Nuclear devices.....................................................see below
Antimatter............................................................1.135×1010

Fuses
A fuse is a way of predetermining the time of an explo-

sion. It can be anything from a powder-train to an elaborate
mechanical or electronic gadget. Fuses are either for projec-
tiles or for emplaced charges. Designing a fuse that will fire
at the selected time requires Demolition/TL. Setting an
already prepared fuse is a Gunner skill for artillery rounds,
and a Demolition skill for most other purposes. Under ordi-
nary circumstances, no skill roll is required to light a fuse or powder train set by
someone else.

Correct fuse setting is not an intuitive process, and there are a lot of ways to
foul it up. GMs roll for fuse action against the Demolition skill of the one who set
the fuse, and do not inform the user of the result until time for the explosion. GMs
are encouraged to be sneaky; explosives are a tricky business and should be accom-
panied by mystery and catastrophe.

TL affects the predictability of a fuse. At TL4, predictability is 10% (1 second
for a 10-second fuse, 1 minute for a 10-minute fuse, etc.). At TL5, 5%. At TL6, 1%.
At TL7 and above, predictability is so good that, within human perception, it is
effectively without error. See the sidebar on p. 35 for burning times of slow-match,
quick-match and powder trains.

E X P L O S I V E S 25

MAKING GUNPOWDER
(Continued)

Early in the 16th century, corned powder
was invented. To make this, meal powder is
dampened and pressed into cakes. The cakes
are dried and ground (carefully – don’t
strike a spark!) into grains of various sizes.
Corned powder does not separate in storage
or transport. In 1588 the Duke of Medina
Sidonia was happy that the powder for the
Spanish Armada was corned and not meal
powder.

Another benefit of corned powder is that
varying the grain size changes the burning
rate. Fine-grained powder was used for
small-bore and short-barreled weapons, and
for priming, which need a fast rate. Coarse
powder was used for large-bore weapons,
and as a blasting explosive. (Black powder
is graded by a system introduced in France
in the 18th century in which FG is the coars-
est grade, FFG is one grade finer and so on.)

Though by no means the ultimate in
chemical explosive, corned black powder,
carefully made, gives very satisfactory
results, and can be produced – as indeed it
was – even with medieval technology.



FAST FIRING: FANNING
AND SLIPPING THE

HAMMER
Single-action (but not double-action)

revolvers can also be fired by fanning or by
slipping the hammer.

To fan a revolver, the weapon is held in
one hand, with the trigger pressed and held
all the way in fire position. The other hand
repeatedly strikes the hammer, pulling it to
full cock and releasing it to fire the weapon.
Some experts have achieved fair close-range
accuracy with the technique; for most shoot-
ers it is a good way to bruise the hand and
make lots of noise.

Fanning is a Physical/Easy skill, default-
ing to Guns-4 or DX-6. Acc is halved while
fanning and Snap-Shot penalty is doubled.

A shooter must have two free and work-
ing hands to fan. Only shooters with four or
more arms can fan two revolvers at the
same time.

A revolver can be fired three times per
second by fanning. Roll to hit separately for
each shot. The second and third shots are at
Rcl penalty.

Slipping the hammer is a one-handed
technique for increasing the rate of fire. The
weapon is held with the trigger pressed back
as in fanning. The thumb pulls the hammer
back to full cock, then releases it to fire.

A good slip-hammer shooter can fire
twice per second. Slipping the Hammer is
also a Physical/Easy skill and defaults to
Guns-2 or DX-5. A shooter with this skill
can aim and brace on the first shot in a
series of slip-hammer shots; shooters with-
out the skill cannot aim or brace. Roll to hit
separately for each shot.

A revolver can be temporarily modified
for fanning or slipping the hammer by tying
the trigger back. Wet rawhide is the usual
material for trigger tying. A gun so modi-
fied can only be used for fanning or slip-
ping, unless the tie is removed.

The gun can be permanently modified by
removing the trigger. Only a gunsmith can
remove the trigger; anyone can tie it back.

Fast Firing Double-Actions
A double-action revolver cannot be

fanned or slip-hammered, but it does not
need to be. A double-action can be fired as
fast by trigger pressure as a single-action
can be by the more complicated techniques.
The shooter may fire up to three shots in
one second using double-action.

Most military rifles of the latter part of TL5 were single-shot, because the
repeater actions then available could not handle rounds with the range and power
that were wanted. For the same reason, most big-game guns were single-shot or
multi-barrel. They were still significantly faster to operate than any gun of the pre-
cartridge period.

Loading Cartridge Single-Shots
Loading is a Long Action. Loading time for a single-shot is three seconds: one

second to open the action, one second to secure the cartridge and one second to put
the cartridge in the action and close it. Loading time is the same standing, kneeling,
sitting or prone. Loading on horseback requires a Riding roll at -1.

Multi-Barrel Cartridge Guns
Multi-barrel guns can be made on any action, and some very ingenious ones

have been. A fairly common conversion of the Spencer repeater is to attach a shot-
gun barrel and action under the rifle barrel. The overwhelming majority of multi-
barrels, however, are on the simple, hinged-breech, break-barrel action first used
with separate-chamber breech-loaders in the 17th century.

Side-by-side double barrels are the most common; but over-unders; three-, four-
or more barrel guns; and other variations are not unknown. In Germany and Austria,
drillings, three-barrel break-barrels combining two shotgun and one rifle tube (or
vice versa), are very popular.

Multi-barrel cartridge guns load in the same way as single-shots. They take an
additional second per barrel.

Hinged-breech multi-barrel guns, such as most shotguns of the period, English
Express rifles and European drillings, have a particular problem. There must be
enough room for the barrels to be swung down to eject and load. Side-by-side guns
do not have to be swung down as far as over-unders or drillings.

Side-by-sides need at least one inch of clear space under the horizontal line of
the weapon for each three inches of barrel length to be successfully opened. Over-
unders or drillings need one inch for each two inches of barrel length. Of course, the
weapon can be turned sidewise or even upside down to open. But this adds one sec-
ond per barrel to loading time because of the awkward position.

Firing Cartridge Single-Shots and Multi-Barrels
The success roll is against Guns. A success is a hit; a critical success goes to the

Critical Hit table. A non-critical failure is a miss.
A critical failure may be a critical miss or a malfunction. Any jam result (9, 10

or 11) is a stoppage; the shot fired but the gun must have Immediate Action before it
will fire again. Roll once more to see if the shot hit or missed; any failure or critical
failure is a miss. Any dud result (8 or 12) is a misfire. With a multi-barrel, try firing
the other barrel. Up to three attempts can be made in one second, if there are that
many barrels. Before the misfiring barrel can be fired again, the firer must either
make an Immediate Action roll, or have it repaired by an armourer.

With a single-shot, Immediate Action is necessary for a stoppage. (Immediate
Action for a misfire is to load another cartridge and try again.) A critical success
restores the weapon to action in 1 second. A non-critical success takes 2d seconds. A
failure needs repair by an armourer. A critical failure doubles the repair time.

Metallic Cartridge Repeaters
The first repeating guns for metallic cartridges were revolvers. The Smith &

Wesson .22 Short single-action was on sale in 1857, but they did not build a big-
bore revolver until 1869. For legal reasons, S&W had a monopoly on cartridge
revolvers in America until after the Civil War. The first militarily successful
repeaters were, therefore, lever-action rifles, the Spencer and the Henry. Both were
commercially available in 1863 and saw some military use in the Civil War.
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TL7 STARTING WEALTH
Starting wealth for this period varies

greatly. Most of the years from 1950 to the
end of the century are inflationary.

1950-1960 – $5,000.
1960-1970 – $7,500.
1970-1980 – $10,000.
After 1980 – $15,000.
The price of a Colt Government Model

.45 automatic pistol goes from $87.50 in
1950 to $600 in 1992. On the other hand, all
the money in the world couldn’t buy a home
computer in 1950, and less than $1,000 will
buy one in 1985; the same price will buy a
much better one in 1998. In 1950 the official
U.S. price of gold is $32 an ounce; the free
market price is about $100. In the 1990s the
price is around $400 with frequent fluctua-
tions.

TL7 TOOL KIT
Transistor Radio Receivers

The portable radio is taken for granted
today, but it made a revolutionary difference
to travelers and campers. It would operate
for several hours on a single battery. Its
owner, no matter where in (at least) the
Western Hemisphere he might be, could
pull out the whip antenna and get current
news, weather reports and so on.

Available after 1960. Weight !/2 lb. at
most; cost $50 in 1960, rapidly dropping to
as little as $10.

Military Transmitter/Receivers
These radios would be issued to troops

that needed them. Available to civilians as
surplus or on the black market, at widely
varying prices . . . but dirt cheap as soon as
they were obsolete.

1950-1960. One frequency; battery life
eight hours. Range two miles with short
antenna, seven miles with long antenna. 25
lbs.

1961-1975. 20 frequencies; battery life
12 hours. Range five miles with short anten-
na, 30 miles with long antenna. 15 lbs.

1976-1990. 50 frequencies; battery life
20 hours. Range 10 miles with short anten-
na, 50 miles with long antenna, around the
world with addition of small dish antenna
and satellite relay. 10 lbs.

Hand Calculators
Within a space of a few years, the hand

calculator totally outmoded the slide rule. In
1970, a hand calculator would (barely) fit in
a shirt pocket. By 1985, they were credit-
card-sized.

satellite-contact positioning gave artillery positions to the fraction of an inch. Really
accurate and current meteorological data could be applied to every calculation. After
1980, when all this materiel had been fielded, first-round hits with no adjustment
became routinely possible. This widened the gap between the artillery of the techno-
logically advanced (or simply wealthy) armies and the backward armies. Most of the
world’s artillery was not advanced over TL6, but a little was far ahead.

Response time for TL7 (after 1980) artillery:
First round – one minute
Subsequent rounds – 30 seconds
Modifiers for troop quality are as for TL6 (see p. 82).
FOs with post-1980 equipment are +3 to locate themselves and their target. If

they have located the target and sent data to a TL7 firing unit, there is a @/3 chance
that the first round will be within the normal dispersion (see p. 84) of the rounds of
the target. If the round is not within this distance, any success on a second round
correction will be. A critical success will be a hit on the target hex.

Air Defense Artillery
Guided missiles are now used against aircraft: ground forces use SAMs (sur-

face-to-air missiles) and warplanes carry AAMs (air-to-air missiles).
Big, long-range (10-100 mile) missiles are radar-guided. Most are “semi-

active:” the launcher’s radar illuminates the target, and the missile homes on this. As
radar emissions can reveal one’s position, late 1990s missiles like the U.S.
AMRAAM carry their own small radars; until that’s in range, they are guided to the
target inertially, via preprogrammed coordinates that can come not only from the
launching aircraft’s radar but also from another plane’s or from non-radar sensors.

Smaller, short-range (2-12 mile) missiles are infrared- homers, tracking the tar-
get’s heat emissions. Early heatseekers weren’t very sensitive: they had to be fired
from behind a target to home in on the hot metal of its engine exhaust, and could be
confused by the sun or decoy flares. Post-1980s “all-aspect” missiles detect heat
contrast between the target and the sky; they’re harder to fool, and can attack aircraft
from any angle.

Armor
The development of synthetic materials at TL6 meant that by TL7 it was possi-

ble to build light and flexible body armor with considerable effectiveness. The first
in the field were the flak jackets (imprecise nomenclature; they were not intended
for aircrew) of woven nylon. These were widely available for the Korean War of
1950-53 and were the common military armor for another 20 years.

The development of para-aramid fiber (Kevlar) led to even more effective flexi-
ble armor. From the mid-1960s, most police and security people (and a lot of gas-
station attendants, convenience-store clerks and politicians) wore Kevlar armor.
Kevlar could be made up as garments that were indistinguishable on the surface
from ordinary clothes. It could also be resin-bonded into rigid armor as protective as
steel plate at !/3 of the weight. Combined with light-metal alloys, ceramics and air-
filled padding, this could make armor that was mobile and would stop most of the
likely threats. Woven Kevlar is almost worthless against impaling weapons, such as
icepicks, but resin-bonded Kevlar is effective.

In the late 20th century, any armor could be built for the right price. In addition,
for the time traveler or participatory fantasist, there is a special resource: after 1960,
the growth of historical and fantasy recreational groups created a whole subculture
of armorers who could duplicate or improve on any Medieval or Renaissance armor
in modern materials. The problem is to find one, and then to persuade him to do
what the customer wants instead of what he wants.

See the sidebar on p. 104 for some specific armor examples.
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1/2D, 10, 123.
Accuracy, fine weapons and, 65; multiple pro-

jectiles, 18, 19; problems with, 8.
Action, bolt, 68; double, 66; lever, 68; pump,

69; single, 66; slide, 69.
Adding machine/cash register.AFV, 88.
Air guns, 42, 43-44.
Air support, 90-92.
Aircraft, 89, 107; balloon, 76; dirigible, 98;

gliders, 76.
Alarms, 55-56, 74, 91.
Ammunition, anti-tank, 88-89; armor-piercing

(AP), 83; black powder, 33; canister, 83;
cost, 14-15; destroying, 16; deterioration,
16; gas, 83; high-explosive (HE), 83; illumi-
nating, 83; incendiary, 83; reliability, 16;
rifled slugs, 78; shaped charge, 83; smoke,
83; storage, 16; weight, 15; white phospho-
rus (WP), 83; see also Artillery, Bullet,
Cartridge and Powder.

Animals, carrier pigeons, 56; draft, 53; watch,
55.

Anti-aircraft, 92, 105.
Anti-tank weapons, 88-89, 104, 122, 126-127.
Antibiotics, 96.
Armor, 31, 54, 70, 104, 105; body, 90, 104;

explosions and, 22; flexible, 8; Passive
Defense limitation, 6.

Arquebus, 33.
Artillery, 46-54, 72-73, 80-87-83, 104-105;

cartridges, 48; disabling, 9; explosive
shells, 28; flight time, 82; multiple projec-
tiles, 20-21; rate of fire, 48, 85; recoil, 47;
ship, 50.

ATGM, 104, 122, 127.
Auto-loading pistols, 108-109, 123.
Automobile, 96-97, 107.
Backflash, 36.
Balloons, 76; dirigibles, 98.
Bayonets, 44, 100.
Bazooka, 89, 122, 126.
Beaten zone, 80.
Beehive, 20.
Bibliography, 127.
Bicycles, 75-76.
Binoculars, 95.
Black market, 14.
Black powder, see Gunpowder.
Blowing things up, 26-27.
Blow-through, 8, 79.
Blunderbuss, 41.
Blunt trauma, 8.
Bolt action, 68.
Bombards, 46-47.
Bore size, 12-13.
Bows, 31, 100.
Breach, 26.
Breech, bombards, 46-47; loading, 36; unsuc-

cessful, 61.
Breeching tackle, 50.
Bronze guns, 46.
Buck fever, 7-8.
Buck-and-ball, 18.
Buckshot, 18.
Bullet, 5; armor-piercing, 7; casting, 32; dam-

age, 5; damage examples, 9;
expanding, 7; knockback, 9; multiple, 17;
size, 7; solid, 6; type, 6-7.

Bullet shyness, 8.
Burst fire, shifting, 85; walking, 80.
Bursting guns, 10.
Buying and selling guns, 13.
Calculator, 105.
Caliver, 34.
Candle, 50.
Cannister, 20.
Cannon, 21, 47, 125, 122, 127; crew, 49; mov-

ing, 48.
Cannon-lock handgonnes, 32-33.
Caplock, 61.
Carbine, 34; M1, 114.
Carcases, 54.
Cartridge, 35; artillery, 47; box, 42; centerfire,

66; combustible, 63; former, 42; metallic,
64; paper, 34; pinfire, 65; rimfire, 65; self-
contained, 63; single-shot, 66; see also
Ammunition.

Casting bullets, 32.
Charcoal, 24.

Charts, 58.
Chronometer, marine, 73.
Cipher, 94.
Clip, loading, 69; Mannlicher, 69; Mauser-

style, 69.
Code, 94.
Combat examples; shotgun, 18-21; SMG, 78-

79.
Communications, 55, 74-75, 98, 107.
Computers, 106.
Concussion damage, 22-23.
Condition, firing, 70; safe, 70.
Cone of fire, 80.
Contact damage, 23.
Cover, 54.
Crespi rifle, 60.
Damage, artillery, 83-84; basic, 6; bullet, 5;

concussion, 23; contact, 23; explosive, 83-
84; flamethrower, 79-80; fragmentation, 24;
grenade, 44-46; heat, 24; kinetic energy,
83; modifiers, 6-7; points of, 6; resistance,
6; shot, 17-19; shrapnel, 20.

Demolitions, 26-27.
Derringers, 69.
Detection, 55, 74, 93-95, 101-102, 102-103,

107; sound, 93-94.
Detonation, delayed, 52; premature, 52.
Direct fire, 84-85.
Disabling guns, 9.
Dispersion, 21, 84.
Diving, 92-93.
Double-action, 66; fast-draw, 72.
Draft animals, 53.
Dragons, internal explosions, 23.
Drawing a charge, 37.
Dud, 52.
Dynamite, 28-29.
Electric stun weapons, 100-101.
Engineers, 47.
Entrenching tool, 95.
Exploder, 73.
Exploration, 57.
Explosives, 22-30; demolitions and, 26-27;

fuel-air, 26; pyrotechnics, 51; relative
force, 25.

Fallout, 30.
Familiarity, 14-16.
Fanning, 67.
Fast-draw, contest, 72.
Faustpatronen, 101.
Ferguson rifle, 60.
Fire, accuracy of, 82-83; adjusting, 81-82;

correcting, 83; direct, 80; observed, 80-81;
predicted, 80.

Fires; ease of igniting materials, 23; explo-
sives and, 24; starting, 49.

Firing condition, 70.
Flag signals, 55.
Flamethrower, 79-80, 121, 126.
Flammables, 23.
Flechettes, 19.
Flinch, 6-7.
Flintlocks, 40-43, 59-61.
Flobert cap, 64.
Forward Observer, 80; air support, 90-92;

observed fire, 85; skill, 82.
Fougasses, 53.
Fouling, 36.
Fowling-piece, 41.
Fragmentation, 24.
Fuses, 25, 35, 84; action, 52; concrete-pierc-

ing, 84; delay, 84; grenade, 45; proximity,
84; quick, 84; shells, 51-52; time, 84.

Gas mask, 93.
Gliders, 76.
Granadoes, 51.
Grape, 20.
Grenades, 44-46, 51, 117, 125; black powder,

33; damage, 45; launcher, 102, 121, 126;
launcher cups, 46; rifle, 78; rodded, 46;
throwing, 45; unexploded, 45.

Grenadiers, 45.
Gun control, 14.
Gunpowder, 24-25, 27, 33-34; kegs, 34; mak-

ing, 24-25; smoke, 39.
Guns, 123-125, 108-120; air, 43-44; auto-

loading, 77; break-open, 71; bronze, 46;
bursting of, 10; caplock, 61; crews, 47-49;
disabling, 9; fanning, 67; fixed-cylinder, 71;
flintlock, 40; improvised, 11; magazine, 60;
malfunction, 11; matchlock, 33-37; multi-
barrel, 37; naval, 85-86; needle, 63; para-
dox, 64; percussion, 61; price, 65; quality,

65; recoilless, 89; self-loading, 77; semi-
automatic, 77; single-shot cartridge, 66;
slipping the hammer, 67; spiking, 9; swing-
out cylinder, 72; wet, 35;, 39 wheellock,
37-39; see also Carbine, Machine Gun,
Rifle, Submachine Gun.

Hall rifle, 60.
Hand stunners, 100-101.
Handgonne, 32-33.
Helium, 98.
Hit location, 8.
Hit points, 6.
Holsters, 38.
Howitzers, 51.
Immediate Action, 12.
Incoming!, 86.
Inserts, 104.
Instruments, 51-52; navigating, 51-52; survey-

ing, 51.
Iron shot, 41, 46.
Jag, 35.
Jobs, engineer, 47; master gunner, 47; printer,

58; railroad, 71.
Knockback, 9.
Land, 56.
Langrage, 20.
Laser sights, 103.
Lasers, 106.
Latitude, 58.
Lead shot, 34, 41.
Lever action, 68.
Loading, 48; artillery, 47-51-50, 54, 70; auto-

loading, 77; careful, 39; cartridge
revolvers, 70-72; clips, 69; flintlocks, 59;
hurried, 34; matchlocks, 34; muzzle-load-
ers, 62; speed load rules, 71-72; topping up,
68; wheellocks, 37-39; with loose powder
and shot, 42.

Loads, 18; multiple projectile, 20; super-
imposed, 37; varying, 40.

Lock, 32.
Logarithmic tables, 52.
Longitude, 58.
Machine gun, 78-79, 117-120, 126; belt-fed,

78-79; general purpose, -78; heavy, 79;
light, 79; mechanical, 72; medium, 79.

Magazine, 60, 77; box, 69; detachable box,
69; topping up, 68; tubular, 68.

Malfunctions, 11; mistreated weapons, 11;
multi-barrels, 12, 67; wet guns, 35, 39.

Marine chronometer, 73.
Master gunners, 47.
Match, 32.
Matchlocks, 33-37.
MCLOS, 104.
Medicine, 54, 75, 96, 107.
Mines, 31, 53.
Minié balls, 61.
Missiles, Anti-Tank, 122, 126.
Monroe effect, 27.
Mortars, 51, 120-121, 125, 120-121; hand, 45-

46.
Moving targets, 21.
Muskets, 33-37, 112-113, 124-125.
Musketoon, 41.
Napalm, 27.
Naval artillery, 46, 50, 70, 85.
Navigation, 57; instruments, 51.
Needle guns, 63-64.
Night sights, 103.
Night vision, 94-95.
Nitroglycerine, 28-29; yeggs, 29.
Nuclear devices, 29-30.
Observed fire, 80.
Obturation, 80.
Oxyacetylene torch, 95.
Panzerfaust, 101.
Paradox guns, 64.
Passive Defense limitation, 6.
Patent, Rollin White, 62.
Pawnshops, 13.
Penetration, 5-6.
Percussion caps, 61.
Petards, 53.
Petronel, 34.
Pinfire cartridges, 65.
Piracy, 57.
Pistols, 10, 14-15, 38, 108-111, 123-124.
Powder, 28; black, 27, 33; brown, 27; corned,

27, 27; flask, 33; fouling, 36; horn, 33;
kegs, 34; meal, 27; serpentine, 27; smoke-
less, 28, 77; train, 35; wet, 35, 39; see also
Gunpowder.

Power, 33, 73, 97, 106.
Printing, 58.
Punji pits, 56.
Radar, 94.
Radiation, 29-30.
Radio, 98.
Rads, 30.
Railroads, 71-72, 74-75.
Range, 10, 123; dispersion, 21, 85.
Ranged stunners, 100.
Rate of fire, very high, 80.
Recoil, 10-11; artillery, 47; felt, 10; flinch, 6-

7; heavy automatic weapons, 10-11; light
automatic weapons, 10; non-automatic
weapons, 10.

Recuperation, 80.
Relative explosive force, 25.
Repeaters, 36, 60; harmonica-action, 62, 63.
Revolver, 63, 109-110, 124.
Ribaudequins, 48.
Rifle, 112-115, 124-125; assault, 78+;

grenades, 78; Volcanic, 64.
Rifled slugs, 78.
Rimfire cartridges, 65.
Rocket launcher, 89.
Roentgens, 30.
Rollin White patent, 62.
Run out, 50.
SACLOS, 104.
Safe condition, 70.
Saltpeter, 24.
Salvage, 13.
Scopes, 102-103.
Scower, 35.
Selling and buying guns, 13.
Semaphore, 55.
Shaped charge, 5, 27; ammunition, 83; see

also Monroe effect.
Shells, 51; unloading, 52.
Ships, 31; artillery, 50; building, 57.
Shot, 18-19, 34; birdshot, 18; buckshot, 18;

damage, 18; materials, 41; smallshot, 18.
Shotguns, 41, 111-112, 124; combat example,

18-21.
Shrapnel, 20, 83.
Signal hoist, 55.
Silencer, 101-102.
Single-action, 66; fanning, 67; fast-draw, 72;

slipping the hammer, 67.
Slide rule, 73.
Slipping the hammer, 67.
Slow match, 32.
Smallarms, see Guns.
Smokeless powder, 27.
Sonar, 94.
Span, 38.
Specialization, 14-16.
Spiking guns, 9.
Starting Wealth, 50, 72, 94, 105.
Steam engine, 74.
Steamboat, 76.
Stone shot, 41.
Submachine gun, 78, 115-116, 125; combat

example, 78-79.
Sulfur, 24.
Surgical kits, 52.
Surveying instruments, 51.
Swiss army; bayonet, 99; knife, 95.
Telegraph, 98; electric, 74; key, 73.
Telephone, 74, 98.
Telescopes, 52, 95.
Tetanus, 76.
Tools, 50-52, 73, 95, 105-106.
Touchhole, 32.
Transistor radio receiver, 105.
Transport, 56, 56, 74, 107.
Truck carriages, 50.
Typewriters, 73.
Underwater; explosions, 22; work, 92-93.
Vacuum and explosives, 22.
Vent, 35; pick, 35.
Volcanic rifle, 64.
Wadding, 34.
Walking the burst, 78.
War surplus, 13.
Watch animals, 55.
Weapons, anti-tank, 88-89; combination, 43;

descriptions, 108-126; electric stun, 100-
101; small heavy, 101-102; tables, 123-110.

Wet guns, 35.
Wheellock, 37-39.
Wounds, 6-7.
Wounding modifiers, 7.
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