Throwing Lead:
A Writer's Guide to Firearms and their Users
by J. Daniel Sawyer and Mary Mason
AWP Nonfiction
A division of ArtisticWhispers Productions
Text Copyright © 2011 J. Daniel Sawyer and Mary Mason
All Rights Reserved
Book Design by ArtisticWhispers
Cover art © 2012 Arthur Wright
Cover design © 2012 Benjamin Sawyer
http://www.bnswyr.com
Distributed by Smashwords
This book is a work of fiction. Names, characters, events, and locations are fictitious or are used fictitiously. Any resemblance to actual persons or events, living or dead, are entirely coincidental.
This file is licensed for private individual entertainment only. The book contained herein constitutes a copyrighted work and may not be reproduced, stored in or introduced into an information retrieval system or transmitted in any form or by any means (electrical, mechanical, photographic, audio recording, or otherwise) for any reason (excepting the uses permitted to the licensee by copyright law under terms of fair use) without the specific written permission of the author.
by J. Daniel Sawyer
The genesis of this project owes a huge debt to Philippa Ballantine, who initially tapped me for some weapons training—and also to Elizabeth Reisine and Gail Carriger, both of whom soon after voiced frustration at the lack of intelligible writer's references for firearms. There followed a quick-and-dirty draft for what was intended to be a podcast series, which I ran by my friend and longtime collaborator Mary Mason.
It is she who is responsible for the book you see before you now. After reading through the draft copy for the podcast and its planned companion booklet, we sat down to coffee to talk it over. During that conversation, the two of us stumbled upon the vast substrate of language, assumptions, understandings, and history that we'd both absorbed by osmosis growing up around guns, but that it hadn't occurred to me to include. The coffee meetings continued, every afternoon, and after a week or so she pointed out that the project really needed to be a full-fledged book and go into much greater depth than I'd originally intended. I asked her to come aboard as co-author—the two of us together, clearly, could unlock pieces of the firearms equation that neither of us would think to access alone—and the rest is the kind of stuff that passes for history in the more sordid corners of the universe.
The year and a half since led to the volume you now hold in your hands, but it wouldn't have been possible without the fact-checking and background-mining genius of Lynx Crow, Surra Storm, and the amazing trio of Doc, Tanya, and Wolf who have a deeper grasp of the physics of energy weapons and arcane pieces of military history than I can hope to collect.
Lynx is also a superb copy-editor, and, along with Adam McCullough and Sue Taliaferro, was able to help keep the ramblings of a couple of grouchy gun hands intelligible and accessible for our target audience.
The generous photographers around the world who license their work under the Creative Commons licenses or release it into the public domain made the project far, far easier—as did the many valuable munitions and tactical manuals released by the US Armed Forces, NASA, and physicists around the world.
Kitty NicIaian (who also helped with proofreading) and Arthur Wright came along at the end with their delightful artwork, and Ben Sawyer who took Art's artwork and turned it into the amusing cover that first caught your eye were all indispensable for getting that last coat of varnish on that lets a project say “I'm finished.”
Now, without further ado, I proudly present you with a brief survey of things that go boom.
-J Daniel Sawyer
San Francisco, CA
February 2012
To Jim Sawyer, Ross Minnick, Keith Goddin, Lt. Joe Mason, Anthony Ball, and Bill Jordan,
The people who taught us how to stay safe, shoot straight, and come home alive.
A Writer's Guide to Firearms and the People Who Use Them
by
J. Daniel Sawyer
and
Mary Mason
with illustrations by
Kitty Nic'Iaian
Introduction: Why A Book About Guns?
Chapter 2: Terminology, Part 1
Chapter 3: Terminology, Part 2
Chapter 7: A Naked Woman, Fully Dressed
Chapter 8: Ballistics and Forensics
Chapter 9: What Do Bullets Do?
Chapter 10: Wheel Guns and Boom Daggers
Chapter 13: Wow, that's a Long One
Chapter 14: All About Shotguns
Chapter 15: Where Do Bullets Come From?
Chapter 16: It Came From Outer Space
Chapter 18: Silencers, Suppressors, and Muzzle Brakes
Chapter 21: A Shooter's Mindset
Chapter 22: So What Do I Call This Thing?
Afterthoughts: Two Kinds of Experience
Appendix: The Right Tool For The Right Job
The first time I held a gun, I was five years old. It was a BB gun, a pistol in the style of a 1911 handgun, and to operate it you had to pull back a slide and charge the air chamber. The vacuum it created was so intense that it took both my friend and myself to pull it back, but it fired BBs so slow that we could watch them fly through the air. From the first time my father put it in my hand, it came with training.
It's the kind of training most people don't get, and it's the kind of training an author needs if she's writing a book that involves cops, criminals, military people, or ordinary citizens who find themselves in situations involving gun play. This book is an attempt to furnish a remedy and reference for writers who want to improve the tactical realism of their action, suspense, and characterizations.
This book has two authors, which is not all that unusual. What is unusual is the nature of the collaboration. From time to time, we've each had actors, friends, and other authors ask us for advice about firearms: How to handle them, how to deal with them safely, how to describe them, how to research them, and how to make them feel authentic when the person asking has very little first-hand experience of them. For one of us, these requests for information have started to happen frequently enough that an idea germinated: Why not put together a series of articles so that others who have an interest in firearms might know where to start?
After all, a working writer's time is at a premium, and having articles to send to colleagues could free up some extra time.
The project began with a simple twitter post: “Doing a blog series about guns—send me your questions.” Questions poured in by the dozens, and mainly from other writers who, due to circumstances of life and birth, have not had much first-hand exposure to firearms. A market niche that was unfilled? The heart of the working writer rejoices—and so does his wallet, if ever so timidly.
As the articles began to take shape, they seemed to follow a pattern: quickie topics turned out to have depths unconsidered. Cursory answers tended to raise unexpected questions in beta readers, which shouldn't have been surprising: explaining a topic with which one is deeply familiar to the uninitiated is a tricky job, because an expert tends to take for granted a series of assumptions that his audience does not share. And, after all, firearms are objects of curious cultural power and deep history; like automobiles, they are mechanical tools that have helped change the face of the planet, they are influential in both drama and in the real world, and their popular image is wrapped up in glamor and terror.
Simple instruction and introduction didn't seem like it was gonna cut it.
What was needed was another perspective. Something to enrich the content, another voice to bounce ideas off of, to help ferret out the hidden assumptions so that those things which are most important to realism would be front and center in the book. Yes, it was a book now, not a series of articles. And it was no longer a general-interest endeavor: we'd received the questions from writers, so the book would be written specifically for writers.
Why This Book, And Not Another?
Entire libraries could be filled with books written about firearms technology, its history, its impact on the development of non-military technology, references for manufacturing dates and production runs. This is not that kind of book.
We are not writing for weapons experts—though we hope that experts who read this book will find it both entertaining and useful—we are writing for people (particularly writers) who have very little first-hand experience with weapons. This is a book about the things that “everybody already knows” in the gun culture, and thus are things you are unlikely to encounter in a single, easy-to-use volume. This is about the experience as well as the vocabulary, the mind set and psychology as well as the tactics, and about the creative decisions that go into building convincing characters and worlds. And, along the way, we do our best to correct some common misconceptions about guns that come from popular entertainment, inaccurate news reporting, and some bits of “common knowledge” that, on close inspection, turn out to be dead wrong.
You will find explorations of the psychological quirks that are shared by most shooters. You'll learn about the relationships that shooters have with their weapons, and where those relationships differ depending on whether your shooter is a hunter, a sniper, a cop, a crook, a professional killer, a civilian, a target shooter, or a farmer. If you have not done much (or any), shooting, or have not spent much time around regular shooters, but need to understand the culture, language, and technology of firearms, then you are who we're writing for.
The back of this book contains a suggested reading list featuring many experts from many fields, military and civilian, where you can find anything you might ever need to know about firearms, tactics, and the psychology of violence. Everything between here and there gives you the groundwork so that you can understand what you find in those sources without getting lost in a sea of technobabble and context-free statistics.
Who We Are
Of the authors, both have longstanding familiarity with firearms. Both have written novels that depend intimately on realistic gun play. In the real world, both have been shot at. Both have used guns in self-defense. Both have spent time on ranches and have shot, slaughtered, and dressed their own food. Between them, they have trained several dozen people in gun handling, safety, and tactical conduct.
One is a political cherry-picker, the other is a proud liberal—but neither fit the cultural stereotype of “gun nut.”
One is a hobbyist shooter and occasional hunter trained from an age five by veterans and intelligence service members in combat tactics, hand-to-hand combat, concealed carry, marksmanship, safety, and gunsmithing. The other has a varied history as a pyrotechnician, a night club bouncer, and a gunfighter on both sides of the law with first-hand experience in home invasions, street combat, and police shootouts, who also learned to hold a gun about the same time as walking.
One is male, the other female. Guess which is which.
Now, guess again.
In this volume, we're focusing on small arms and small scale combat. We'll cover vocabulary, visceral experience, mechanics, safety, best practices, psychology and mindset, silencers, tactics, and a few other things. Later volumes will deal with unconventional weapons, larger scale weapons, group tactics, and related issues.
The one thing you won't find here is gun control-related politics.[1] We will discuss the law, motivations and mindsets surrounding firearms ownership and usage, and differing cultural attitudes toward different sorts of weapons, since these are all things an author needs to be aware of when using guns in a story, but that's as far as it'll go. Guns are a loaded topic—if you'll forgive the pun—so we're going to stick to the facts. This book is written with the keen awareness that guns are a fact of life, something that the majority of people living in the United States (and many living outside it) will encounter first hand sooner or later. As such, they're going to continue showing up in fiction.
We want the tone to be conversational, so generally speaking we'll use the Royal “I.” You won't be seeing a lot of “we” after this introduction. When we use first-person anecdotes, it's not a bluff—this book draws heavily on experiences we've each had, but the value of those experiences are in the points they illustrate, not in which one of us they happened to.
What follows is as close as possible to a 101-level course in small arms, organized in a reference-friendly manner, with special attention paid to common mistakes that appear in fiction of all forms.
What is a Firearm?
There are a number of ways to define the word “gun.” Most of them are disgusting. Some of them are obscene. Some of them are rude and crude and uncouth, fit only for army officers, teenagers, and people past puberty. But we all know what those are, so let's concentrate on definitions based more in physics than biology.
The obvious bawdy slang aside, the simplest and most all-encompassing definition of “gun” is the one found in the criminal code for the State of California, which calls a gun “any device, designed to be used as a weapon, from which is expelled through a barrel, a projectile by the force of any explosion or other form of combustion.”[2]
That definition covers the mechanics. But for the purposes of drama, psychology, and sociology, a gun is a tool whose most important function is to change the power dynamic in a given situation. As we will discuss further in future chapters, for a combat shooter the gun's only relevant function is to kill, period, full stop. It's a visceral orientation important to characterization.
Like other power tools, it must be cleaned, maintained, and handled with care if it's to perform to expectations. It has a certain method of operation commensurate with its construction. As a class of tools, guns are fairly pricey. And, like other expensive and powerful devices, people that own them generally are protective of their investment, feel an obligation to their care and feeding, and are conscious of the potential threat they pose to untrained bystanders.
The Visceral Experience
If you've never held or shot one, the experience of using a firearm is likely to shock you. Guns are heavy—fully loaded, a .38 Special revolver can weigh three to five pounds. There are smaller and lighter weapons, and some that are too heavy for one man to lift. For people who don't repair their own cars, or cook with cast iron pans, it is likely the biggest hunk of metal they've ever lifted with one hand. In any case, when you pick one up for the first time, you're likely to say, as one author did recently, “Oh my God, this is heavy!”
Guns are also loud. The report from a 9mm Beretta 92, the mid-sized handgun that's the most popular in films because of its dramatic appearance, is louder than the engine of a jet aircraft. When you fire one, the shockwave from the expanding gases blows back and hits you in the eye. If you're firing a self-reloader like the Beretta 92, the brass casing from the bullet will also fly back and, depending on the gun, can hit you in the forehead. Ever wonder why people at shooting ranges wear ear and eye protection? Now you know. If you fire one without ear protection, your ears will ring, sometimes for hours. You'll be momentarily deaf, and for a couple minutes it'll sound like everything you hear is under water.
The loudness and the heaviness are two factors that make accuracy difficult when shooting. It takes practice to hit a target consistently, even at twenty yards. Even if the first shot is dead on target, your next shot will drift. Your nervous system anticipates the shock, and you flinch a split second before you pull the trigger. This happens to everyone—you'll be no exception—and controlling that impulse to flinch takes a lot of practice using some specialized techniques, which we cover in Chapter 17.
When you pull the trigger, a controlled explosion happens. The gun jumps violently in your hand, sometimes enough to give you bruises if you're not holding on tight. You get slapped in the face by the concussion wave. Flames shoot out the end of the gun, and sometimes out of places a lot closer to your fingers. A small piece of lead gets thrown at your target at speeds approaching, or exceeding, the speed of sound. It takes some pretty extraordinary obstacles to stop a moving bullet: unimpeded, a slug from a small caliber rifle will travel close to a mile before hitting the ground.
After a few shots, the barrel of even the most thermally efficient weapon gets so hot that it will burn skin at the slightest touch. Then there's the smell—smokeless powder smells like cordite, motor oil, and lead. The smell seeps into your clothes, your hair, and the skin on your hands. Anyone familiar with it can tell what you've been doing for at least a few minutes afterward—longer if you've been at the target range and fired a couple hundred rounds.
If you've never fired a gun before, there's an even chance you'll be scared as hell after doing it. This is a visceral reaction, not a rational one. Over the years I've trained over two dozen people in basic gun handling, marksmanship, and safety, and I still can't predict who's going to fall apart.
I've seen people put the gun down and back away like it will bite them. I've seen grown men sob with shock. I've seen small women hoot with excitement and teenagers stagger around in a daze—there is no predictable relationship between the shooter's reaction and basic personality, attitude, sex, age, size, or bearing. A little less than half of shooters react with abject terror. The rest shake off the shock after a minute and continue firing.
More experienced shooters react with anything from irritation, to boredom, to excitement, depending on the shooter's day-to-day relationship with his weapon. Their original reaction as a neophyte has little to do with their later attitudes.
Keep in mind, this is all what happens at a target range. When you're in a situation where you have to shoot at someone, or where you might get shot at, the nervous system does funny things (sometimes called “hunter vision” or “combat vision”).
Time dilates. Your vision narrows. You stop noticing things that might give you pause. You become hyper-aware of what's on the other side of your sights, and oblivious to everything else. Your may tend to freeze, or panic and shoot too soon. The body chokes blood from the organs and the rational areas of the brain, and funnels it all to the muscles and the lower areas of the brain. This speeds up reaction time at the expense of judgment. It can also make you lose control of your bowels and bladder. Your body prepares for a kill (and does what it can to make sure that the “kill” is not you).
If you've ever been hunting, you've experienced this in a small way. If you haven't, the important takeaway is this: Don't believe the movies. With the exception of sociopaths, a stone-cold killer is made, not born. You have to be trained to cope with the nervous system changes in order to shoot straight, and heaven help you if you're a cop in a tense situation. Most unjustified police shootings happen because of this nervous system cascade, and it starts with a misapprehension that the suspect has a gun or is willing to kill.[3]
It's worse if you're a civilian in your own home facing an intruder. Successfully shooting someone with a handgun at less than ten feet is actually more difficult than shooting them farther away, because your nervous system is amped up, your fine motor control is shot, and your nerves are on edge. You're likely to flinch and miss. You're more likely to be aware that your target is a person, rather than just a threat, and your natural empathy can screw up your aim.[4] In that situation, missing could get you killed.
If you're on the other end of a gun, you experience the same nervous system response, but you also have the terror. You're caught between fight and flight, and it's very likely that you'll freeze and not be able to decide which way to move. Strategic thought goes out the window, so even if the man holding the gun on you is sloppy, chances are you won't be able to get it away from him.
These reactions are physiological, and not under conscious control. The aims of training and practice are to habituate the nervous system to particular rituals, so that under the extreme stress of combat the rituals become part of the shooter's autonomic response. This is the reason why law enforcement people go through regular tactical training and are required to spend a certain amount of time at the gun range. This is why most shooting ranges and police departments in the U.S. offer civilian safety and tactical training. A gun in the hands of someone who isn't accustomed to it is a danger to the person holding it. A gun in the hands of a trained shooter, on the other hand, has a statistically high probability of doing the job it was deployed for.[5]
If what you've seen on TV and in video games doesn't match up with what I've described, there's a good reason: they often don't use real guns. Even when they do, the actors are shooting blanks, which have a lighter load, so they don't provoke the shock and awe that a real gun does. There's also the benefit of editing and professional sound design, which creates a glorious-looking, but thoroughly unrealistic and glamorous, picture of gunplay. Most gunfights last a matter of seconds, and even on the battlefield, most soldiers never fire their weapons even in combat—and more than 99.999% of all shots that are fired don't hit their target.[6]
When it comes to weapons, size matters. Of this books three contributors, two have hands that are too small to comfortably handle weapons preferred by the third. Likewise, the third's palms are large enough that handguns below a certain size are actually painful to fire, despite their typically smaller recoil and lower power profile.
Size also matters because it determines how effective a given firearm is at performing a given job. Like hammers, there's a nearly infinite variety of types, all designed to accomplish different tasks. All other things being equal, larger caliber, higher velocity projectiles make more noise, and disable bigger targets, whether those targets are people, game, trucks, tanks, or airplanes.
So, in some ways, all the definitions of “gun,” both the snicker-inducing sexual ones and the ballistic ones (which this book is primarily concerned with) do converge on this final fact:
You have to know what you want to accomplish if you're going to know which one to pick. Size matters.
Our language is charged with terms derived from the history and technology of firearms. Most of us don't even realize it, and most of the time it doesn't matter. Authors, however, risk looking a bit silly when they have a general instructing archers to “Fire” (the correct term is “loose” or “shoot”)—almost as silly as when the medieval wood elf tells the peasant shepherd that he wants to buy the shepherd's flock and farmhouse “lock, stock, and barrel” (I gather from the laughter that some of you have read the fantasy novel of which I speak).
For example:
A “loaded” topic is any subject which carries political, social, or emotional weight guaranteed to excite the passions of people disproportionately. A loaded phrase, similarly, is a phrase or comment that, while innocuous on the surface, carries powerful subtextual meanings and connotations.
Guns are a loaded topic, and it is from guns that we get the term “loaded topic.”
Unexpectedly Powerful
A bullet is a very small thing which, if you didn't know better, would look pretty harmless: it's not always pointy, it's not sharp, it resists tampering, and it doesn't carry a warning label. It's just a small brass-and-lead sculpture, with two explosives hidden inside. Play with a bullet all you want, as long as you don't hit it in just the right way, it will continue to be completely harmless. Touch it just the right way, though, and it unleashes enough power to kill, maim, and destroy, and is guaranteed to shock, awe, and terrify.
What does it mean to say “the gun is loaded?” There are three basic definitions, two of which are established legal precedent, and one of which is a shaky legal precedent that keeps going one way, then another, in appeals courts.
The original technical definition of a loaded gun is “there is a bullet in the chamber,” meaning that the next time you pull the trigger, the gun will fire. This is the proper meaning from a technological standpoint—it is not generally the only meaning that shooters, legislators, or prosecutors, employ.
The colloquial definition of a loaded gun is “there is a bullet in the weapon,” even though the gun might not be ready to fire. The bullet might be in the magazine or cylinder, but not in the firing chamber. The safety might be on. With a cannon or black powder weapon, the charge might be primed, but the fuse or firing pan (or analogous device) might not yet be prepared, so it is currently unable to fire. This is the definition most commonly used by shooters, and the one most frequently enforced by courts.
The third definition is one created by overzealous prosecutors: “There is a bullet somewhere near the weapon,” whether in the same carrying case, or in a magazine that isn't currently in a weapon—sometimes even when a gun isn't present. This is easily the most oddball definition I've ever seen pop up in case law, however the existence of this definition opens a wonderful plot device opportunity, particularly for crime writers.[7]
The Language of Firearms
The world of firearms is replete with terms that are commonly misused, misunderstood, and misapplied. This shouldn't be surprising: Weapons and warfare are as central to the human experience as is religion, and it is really only in the last two generations that a world has existed where a large percentage of people—perhaps even a majority—have NOT experienced either warfare or its tools directly.
Like sex, or favorite hobbies, or common jobs, intense, readily-accessible experiences shape the imagery in idiom in a way that's almost transparent to native speakers, but these idioms convey the flavor and culture of a given era and locality in a way that very little else can. Understanding the images behind the idioms is key to using them correctly.
To access the way firearms shape our language, we need to examine the terminology of the tech. Let's start with the most basic: Types of weapons.
First, there's the gun, which is harder to define than it seems. Different things fall into the category of “gun” depending on when they were invented—things like the crossbow, if it were first invented today, would be considered a kind of dart gun, but because it was invented before the firearm, it's relegated to that great class of weapons that work on torsion (or, twisting and bending materials to store energy, then releasing them so they act as springs): ballistas, catapults, bows, and all manner of crossbows. The trebuchet doesn't actually count as a torsion weapon, because it works by counterweight, but because of its age people generally consider it in the same class of weapons.[8]
With the invention of the cannon, the nomenclature changed. From the Chinese Hand Canon to the electron gun in a CRT, since the 14th century the “gun” has been a device which uses pressure to launch a projectile along a trajectory. It's a pretty broad term, like “mammal.” And, like “mammal,” most people familiar with the classification refer to the constituent species by their particular names. If you've got a character who is familiar with firearms, and they don't use the right terminology, it's going to make you look silly.
What species of guns are there? I'm glad you asked.
To start with, there are three major classes of guns, and three major means of propulsion. Identifying the means and class together helps you place a weapon in the context of other weapons.
Classes
Any gun that can be held and operated by a single human being is a “small arm,” and these are the focus of this volume. Large mortars, freestanding weapons, and other large guns are collectively called “artillery.” There is also a vast middle ground of artillery that's been scaled down, or of small arms that have been scaled up (such as the mounted machine gun popularly called “The Minigun”) which don't fit comfortably into either of these broad classes.
These two classes break down into some easy-to-remember subclasses.
Figure 2.1: A Howitzer
First, those weapons most commonly called “guns” by those that use them, are artillery. Whether ship or land-based, large scale military weapons used for long-range bombardment of cities, ships, castles, and encampments (Naval artillery has its own specialized lexicon—check Naval training manuals when your characters put out to sea). These range in size from the Chinese Hand Cannon in the 14th century to Big Bertha in World War 1.
Figure 2.2: Three long guns, photo courtesy Ryo Chijiiwa, 2010
Second, there are long-guns. Rifles, shotguns, machine guns, or any human-liftable weapon with a barrel longer than twelve inches. These weapons generally can't be fired one-handed with any accuracy, and must at least be fired from the shoulder—sometimes they must be fired from a bipod, tripod or other mechanical mount, because they're so powerful they'll veer off target or knock the user over. However, due to their long barrels and high muzzle velocity, some of them can be accurate at distances over a mile.
Figure 2.3: Handguns
Thirdly, there are handguns . From machine pistols like the MAC-10, to the revolvers and semi-autos carried by police, to Derringers and other garter guns, these are all pistols ancient and modern which can be comfortably fired using one or two hands. Their barrels are generally less than twelve-inches long, their load is light enough that it won't break or sprain the wrists of most adult males.[9]
Means of Propulsion
First we have the gas-powered weapons, which normally (but not exclusively) use a pyrotechnic chemical reaction to create expanding gases which propel the projectile. Usually they use smokeless powder, a mixture of nitrocellulose, cordite, and other such chemicals, ignited by a primer; black powder, which burns upon ignition by a spark; or occasionally another explosive. However, weapons that use compressed gas—paintball guns, BB guns, etc.—also fit here. Nail guns can use either explosives or compressed gas.
Next, we have energy guns—I don't say weapons, because this category actually contains as many non-weaponized energy guns as it does actual and science fictional energy weapons. Electron guns and lasers used in industry and appliances, light guns and sound guns used as crowd control countermeasures, phasers, disruptors, plasma guns, PPGs, blasters, cutting beams, EMPs, and pocket laser pointers are all types of energy guns. They use electricity to produce electromagnetic or acoustic radiation, then direct said radiation in a tight beam or pulse toward a target. These are covered in Chapter 16.
Finally, there are electromechanical weapons. These are weapons which use an electromagnetic field to push a projectile along a track, and are commonly called “railguns.” Their uses vary from launching vehicles into orbit to serving as handguns or long guns. It's possible to build one yourself, though at this point their use in combat and space travel is largely science fictional. These are also covered in Chapter 16.
A Rough History of Things That Go Boom
Firearms were first invented by the Chinese and used in combat by the Imperial Army sometime before the fourteenth century. They consisted of a smooth barrel—the tube which the projectile travels down—with one end closed-off. A small hole (the touch-hole) at the back allowed a fuse of some kind to be inserted into the butt end of the barrel. Gunpowder was then packed into the barrel, then a stone or cannonball inserted on top of it. The fuse was lit, the gunpowder went boom, and the projectile flung out the far end.
From those first weapons, we have our first vocabulary words. We have the cannonball, which is also called the shot (any spherical projectile loaded into a gun is called “shot”—because all projectiles were spherical for hundreds of years, they also got called “rounds,” which is a term that now applies to all varieties of ammunition). [10]
Figure 2.4: Diagram of a cannon, modified from Cannoniere by John Brown, 1652
We have the barrel, which is the tube down which the cannonball travels. There is also the muzzle, which is the business end of the barrel. The (combustion) chamber is the part of the barrel where the charge is ignited—in muzzle-loaders and single-shot weapons, this is the only place in the weapon where the charge, and the projectile in front of it, is stored until firing. The butt (or stock) is the end of the weapon closest to the operator.
Nearly all guns have this basic structure.
And from the gun's muzzle, we get the “muzzle-loader,” which is any weapon that gets loaded by shoving the charge and shot down the barrel from the muzzle, though it most commonly refers to black-powder long guns and pistols rather than cannons. [11]
Moving on down the line of history, through several generations of muzzle-loaders (handguns, long guns, and canons) where the technological innovations moved slowly enough that it would be ponderous to review them in detail. These changes culminated in the flintlock.
The flintlock wasn't the first weapon with a lot of the modern parts—the matchlock also had most of them, and the wheellock improved on it—but it is the first one to be widely adopted that could be operated without a ready external source of fire. The flintlock was a muzzle-loading rifle comprised of a lock (the hammer and trigger mechanism, along with a pan cover to help overcome some of the disadvantages of loose powder), the stock (the wooden body of the gun), and the barrel. All three remain, in modified forms, integral to nearly all small arms.
Figure 2.5: The lock on a flintlock
The revolutionary part of the flintlock was the lock itself. It comprised a spring-loaded hammer and a trigger which released the hammer to fall into a pan where gunpowder was loaded.
The hammer had a slot on the end of it called a “cock” (named for its resemblance to a crowing rooster) into which a piece of flint or pyrite was fitted. As the hammer fell, the piece of flint on the end of it struck a steel frizzen (or, strike plate), showering sparks down onto the pan, and igniting the gunpowder. The fire traveled through the touch-hole into the chamber, which discharged the weapon.
In addition to all this, it's the weapon that, more than any other, has helped shape modern idiom. It's from the flintlock (and its immediate predecessors) that we get the expression “lock, stock, and barrel” (meaning “the whole package”)—before the era of lock-based firearms, the phrase “lock, stock, and barrel” had no meaning. From the mechanism, we also get the term “cock,” meaning to pull back the hammer.
But, like a Ginsu commercial, there's more.
A “flash in the pan,” which now means a flashy but temporary and unimportant phenomenon, originally literally described what happened when the gun misfired: the powder in the pan would ignite, but the fire would not travel through the touch-hole to ignite the primary charge.
On the occasion when the fire was delayed on the way through the touch hole (often caused by poorly mixed or ground gunpowder), a “flash in the pan” is called a “hangfire,” a term which also applies to fuse-based explosives. The term was coined because the boom gets hung up on the way from spark to ignition, so the user doesn't know when or if the boom is going to happen. Thus, the situation where you abandon a friend who's just had a hangfire is to “leave him hanging,” which is where we get the term.
By the time of the flintlock (the 18th century), gun barrels had many shapes, but internally they were built in two distinct styles which persist to the modern day both in small arms and in artillery. The smooth-bores, such as muskets,[12] existed side-by-side with rifled-bore weapons, called “rifles.” For several decades, this terminology (musket vs. gun vs. rifle) became quite confused, as reflected in the literature of the period.
Figure 2.6: Inside the rifled barrel of a 35M Puska, a Hungarian rifle from WW2—notice the corkscrew pattern
Rifling is a corkscrew pattern cut into the internal surface of the barrel that puts a spin on the bullet. A spinning projectile travels farther and more accurately than a piece of metal flying through the air without a spin, just as putting a spiral on a football makes it travel farther and more accurately than just pushing it with the same amount of force. Any long gun referred to as a “rifle” is one that has rifling in the barrel—which is why (with a few exceptions) shotguns are not rifles.
In this era (pre-19th century), pistols also held one shot per barrel, were muzzle-loaded, and operated using the same mechanisms as their contemporary counterparts (and suffered the same set of drawbacks).
The lock on a flintlock is a part of the weapon called “the action,” a term which refers the moving parts of a gun. The type of action a weapon has is essential to its classification once you move away from muzzle-loaders into more modern weaponry.
Of course, the weapon itself is only half of the equation—without ammunition a gun is primarily useful as a lateral cranial impact enhancer. If not put to such a use, it is just a prop that sits around and gathers rust and dust.
Ammunition
For ammunition, muzzle-loaders usually used round metal shot of a size (or “caliber”) that fit the bore. The shot was propelled by powder poured from a horn (literally the horn of an animal) down the barrel in a measured amount, separated from the powder by wadding (typically a bit of cloth) which helped seal the charge and increase pressure in the chamber, and fired using the action outlined above. This process made for very inefficient shooting—a well-trained soldier could perhaps shoot one or two rounds per minute, and most couldn't shoot that fast. Eventually, someone got the idea to pre-measure his powder in waxed paper cartridges,[13] giving him a consistent load every time.
It was a small step from that to what we now call cartridge ammunition.
What most people call a bullet is more properly called a cartridge. It consists of a bullet (or slug) at the front, fit inside a shell casing (for everything but a shotgun, the casing is usually made of brass and called “the shell,” “the brass,” or “the casing” depending on where and when you are). Beneath the slug, the casing contains two other major pieces—the load, usually made up of smokeless powder and measured in grains—and the primer, which is a small explosive percussion cap. When fired, a pin strikes the primer, which detonates, setting fire to the propellant and launching the slug toward its target. Since the hand cannons were originally operated by touching fire to gunpowder, we call this process “firing.”
Figure 2.7: A cutaway of a cartridge. 1) the slug, or bullet. 2) the casing, or brass. 3) the powder. 4) the rim, or foot. 5) the primer
Cartridge ammunition changed everything. It meant you could use a gun in a heavy downpour, or even after dropping it in a river—a trick previously impossible, as black powder doesn't work when it's wet—and you could carry large amounts of ammunition with you. A shooter in BDUs without an ammunition belt can carry a few hundred rounds, compared to, at most, one or two dozen for a shooter carrying paper cartridges or a powder horn. And it was durable—it's hard to set one off by accident, the rounds don't easily catch fire, and they can take abuse.
Most importantly, standard size cartridges allowed for the development of guns that could hold more than one round at a time, making repeat firing possible without stacking multiple charges in the same barrel (see Metal Storm in Chapter 16). They also simplify the supply chain—if you've ever forgotten your work keyring in the morning and realized it after you've driven halfway to work, you know how valuable having a short inventory list can be. All modern firearms depend on cartridge ammunition.
After the civil war, the late nineteenth century saw the birth of garter guns, Gatling guns, revolvers, shell-based shot guns, and self-reloading firearms (all but the Gatling gun are covered in detail in various chapters of this volume).
Language Evolves
One term that refers to a class of firearm deserves a special mention.
That term is “pistol,” and it has a history of changing colloquial definitions. In times of technological development, it tends to get attached to the dominant handgun of the old era. Thus, in Victorian times, “pistol,” most commonly referred to breech-loaders, derringers, and the few remaining muzzle-loading handguns in circulation, while “revolver,” being mechanism-specific, was used to indicate the newfangled multi-shot gadgets with the daisy wheel cylinder.
Several decades later, in the late 1960s, the .38 Special revolver had been the standard-issue service weapon for police for two generations, and the terms “pistol,” and “revolver” were nearly interchangeable for people of that era. When the newfangled semi-autos came in, they became “autos,” “automatics,” or “semis,” rather than “pistols,” because the shooters of that era were largely habituated to revolvers being the only game in town.
In the current era, the situation has reversed again, since revolvers are the outliers, they are more commonly called “revolvers,” while semi-automatics are “pistols,” or “semis,” or “automatics” interchangeably.
This kind of linguistic flip-flopping by era is very common in the world of weaponry, and if you write period-specific fiction you'll want to do your research. The best resource for era-specific colloquia (from the 19th century forward) are the glossaries in police academy training manuals.
Two gunmen stand in the middle of a dirt street in an old-west town, their dry eyes tortured by the obligatory tumbleweed, the lack of sunglasses, the desert heat at high noon, and a crowd of silent gasping fun-seekers standing around in complete disregard for their own safety.
One of them twitches—the other sees the twitch and draws, firing at his opponent, hitting him square in the chest. The opponent slumps forward and falls on the ground, dead.
We've all seen the scene in dozens of different westerns—it's one of the western archetypes that makes a mess of history while it sticks in the mind like overused chewing gum on the bottom of a grade school desk. But, it's our cultural touchstone, and what writer doesn't like a good touchstone?
So, what's going on in this scene, technologically speaking?
Let's start with the gun belts. An invention of the late nineteenth century, the old-west gun belt is a wide belt with leather loops in it, which hold extra bullets. The holster, which holds the gun, is a Hollywood-style quick-draw holster set low on the thigh at the level where the hand naturally hangs when the arm is at full extension. It's canted backwards, and the back is open to the trigger guard, to assist in fast-draw. It wasn't actually the only, or most popular, form of holster in this era: Cowhands and army officers tended to use covered holsters to keep the gun from falling out when their horses did something impertinent, like walking. Since most gunfights were fought using short-rifles and sawed off shotguns,[14] a lot of holsters more closely resembled sword-sheaths. Other kinds of holsters strapped around the body for cross-draw, or sat in the mid-back for convenient concealment and trail carry. In the old west, the holster told you a lot more about a man than the gun he carried, because it telegraphed the use to which he expected to put his weapon.
Your characters have carry options of which Hollywood screen heroes can only dream.
Going back to our archetype, the gun that sits inside the holster is, usually, a Colt .45 Single Action Army,[15] one of the most popular weapons of the era and one of the few weapons of the era still in production today. Because there were so many in circulation, and because they were so large, they became even more popular on screen than they were in real life (quite a feat).
The Single Action Army (called “army” because it was originally produced for sale to the U.S. Army) is a six-shot, single-action revolver...and already we're deep into the terminology, so let me back up a little bit.
Figure 3.1: An Astra .38 Special snub-nosed revolver
A revolver is a handgun which holds multiple rounds—usually six at a time, though there are exceptions[16]—in a revolving cylinder. The cylinder contains a number of chambers—little tubes designed to hold one cartridge each.
To prepare to fire, a revolver must perform two actions: first, the cylinder must revolve and the hammer must cock, thus positioning a fresh cartridge directly in line between the barrel and the firing pin. Second, the hammer must fall on the firing pin, striking the primer on the cartridge, and firing the weapon.[17]
On the very earliest revolvers, revolving the cylinder was done manually. The Single-Action Army combined the cocking and revolving into a single, reliable action in an inexpensive weapon, but this isn't what “single-action” refers to. Instead, the “single-action” refers to what the trigger does.
In a single-action revolver, pulling the trigger only releases the hammer. To revolve the cylinder and cock the gun, the operator must manually pull the hammer back. In a double-action revolver, such as the .38 Special favored by police until recently, pulling the trigger performs both actions at the expense of a longer trigger travel and a slower response. For the majority of people, the double-action is faster and more accurate with repeat firing, although there are specialized shooting techniques that exploit some of the design quirks of a single-action weapon to excellent advantage. Double-action revolvers (and most double-action weapons of all sorts) can be used as if they were single-action, if the shooter so desires.
So, in our scene above, when the winner draws his gun, he must pull it out of his holster, pull the hammer back, aim the gun, and pull the trigger, all in one smooth motion. Revolvers—particularly single-action revolvers—can bind up under this kind of use, but since when has anything resembling reality gotten in the way of a Hollywood western?
And, for the record, yes, people can learn to draw and fire accurately into the middle distance at speeds too fast to see. It takes a few thousand hours of practice, special holsters and a very well-maintained revolver with some after-market refinements, but it can be done. If you ever get the chance to watch a fast-draw competition at a county fair, do so. It's quite impressive.
The Other Kind of Action
Up to this point, we've been talking about trigger-action, which is a verb (the gun performs an action), but as we mentioned earlier, action is also a noun which refers to the moving parts of a gun, and how they operate.
The revolver is one such kind of (noun-type) action. It's unique in firearm actions because (with some exceptions) it lacks a breech, which is an opening in other kinds of weapons through which spent shells are ejected. In most weapons, you can also load cartridges through this opening as well, and in some (called breech-loaders) it's the only way.
Figure 3.2: The Webley Mk IV breech-loading revolver, broken open
There are a variety of action operating modes, all of which developed to address the need for a particular rate of fire. Here are the other major kinds:
Bolt-action
Almost all bolt-action weapons are rifles. There was a time when bolt-actions were common on smaller shotguns, but they're not as well suited to the task as other sorts of actions, and they've been gradually abandoned. They are also impractical on handguns—none of their advantages lend anything to accuracy or power in handguns, and they are cumbersome to operate when not mounted on a long gun. For the purposes of this section, I'm going to pretend that all bolt-action weapons are rifles.
Figure 3.3: A bolt-action, with the bolt open
The gun that killed John F. Kennedy was a bolt-action rifle (yeah, I know, some of you think Oswald didn't do it. Roll with me, this is about the gun, not about the crime). If you've ever seen a re-creation of that event, you've seen one used. If you've ever watched an Olympic (or other) competitive shooting event, you've also seen a bolt-action in...well...action.
A bolt-action rifle can fire one shot at a time (some are dedicated single-shot breech-loading weapons, others are magazine-fed. This section assumes magazine fed as normative). Between each shot, the action must be manually cycled by lifting a lever from its lock, pulling back the action (thus ejecting the spent cartridge), pushing it forward once again to load a new bullet from the magazine (we'll get to what that is in a bit), and twisting the lever back down into its lock.
This entire sequence of actions is called “cycling” or “cocking” the weapon, and a side-effect is that it also cocks the firing pin so that it's ready for release when the trigger is pulled. A well-trained shooter can fire a bolt-action rifle at a rate of over twenty rounds per minute, but bolt-action rifles are rarely used for rapid-fire work.
Bolt-actions are very strong—they can withstand immense pressure, and are ideally suited for high-power, long range ammunition and great accuracy. Most hunting rifles, and nearly all sniper rifles up to the time of this writing, are bolt-action.
Pump action
Pump actions, also sometimes called “slide-actions,” are most commonly used nowadays on shotguns, paintball guns, and airsoft guns (they fire plastic BBs in games of capture the flag, similar to the situations where paintball guns are used), and almost never on handguns. These weapons use a handle mounted beneath the barrel to cycle the action. The handle also works as the balance point and a grip for your non-dominant hand when aiming the weapon (Check out Chapter 17 for drills for diagnosing which hand is your dominant one). To cycle the action, pull the grip back toward you, then push it forward (or, if you want to be fancy, hold on to the pump handle and jerk the gun vertically—the weapon's inertia will cycle it). This performs the same series of mechanical actions in the weapon that cycling a bolt-action rifle does.
Figure 3.4: A pump-action in action[18]
During the nineteenth and early twentieth centuries, there was a great deal of experimentation with pump-actions on handguns, rifles, and parasols.[19] When setting stories in bygone eras, be sure to check primary sources.
Lever Action
These are the kinds of actions some of you may have seen on Arnold's shotgun in Terminator 2, or that you might have had on your Daisy Red Rider BB gun as a kid. They're also the same kinds of action you see in westerns on combat rifles such as the Henry. Lever actions aren't very common anymore, as they're not as durable as bolt and pump actions, but you can still find them from time to time. To operate, you must cock a lever located near the trigger guard—pulling it down and then locking it back up. Pulling it down ejects a spent cartridge, pushing it back up loads the next round into the chamber. In the 19th century, this kind of action was common on short rifles and could even be found on some early handguns.
Breech-Loading
A breech-loader is a weapon in which the ammunition is, fairly obviously, loaded through the breech—either by locking back the slide or by breaking the weapon open by releasing a latch and letting the barrel fall forward.
All single-shot weapons that take cartridge ammunition are breech-loaders.
Among the breech-loading family are such weapons as: precision target pistols; shotguns intended for duck hunting and skeet, and other weapons designed for non-combat use in controlled, collegial environments; Derringers and other lady's and cardsharp's guns (classes of weapons designed to be concealed in a garter, a handbag, or up a sleeve).
There are also varieties of breech-loaders that hybridize breech loading with another type of action. The Webley Mk IV (pictured earlier) service revolver, for example, was a breech-loading six-shooter issued to British soldiers in the Afghan War in the late 19th century. Dr. Watson and Indiana Jones both carried Webleys. Another common hybridization is breech-loading with bolt action, such as is found on a limited variety of very high-powered rifles (such as elephant guns)—this hybridization is uniquely able to withstand very high pressures without failure.
Self-reloading
All of the actions we've discussed to this point, including the revolver, require the operator to supply muscle power to cycle the weapon. Self-reloaders do not. Instead, they harness some aspect of the explosion to cycle the action.
What people call semi-automatics (colloquially: “automatics” “semis,” or, in Britain, “autofires”) are the most common sort of self-reloader, but they are by no means the only sort. Self-reloading small arms come in a variety of types, most using two different sources of power.[20]
Power Sources For Self-Reloaders
First, there's the mechanical blow-back. This type is common in most low-powered handguns and submachine guns. To understand how they work, we need some basic physics.
Newton's third law of motion states: “For every action there is an equal and opposite reaction.” If you throw a ball, you're pushed backwards with the same force you apply to throw the ball forwards. When you fire a gun, the gun is pushed backward with the same force the bullet is pushed forward—this is where the “kick” or “recoil” on guns comes from. It's just basic physics.
On a revolver, or a bolt-action, or other guns that have to be manually cycled, all the energy from this kick is transferred directly back to the shooter as concussion force.
Mechanical blowback harnesses this energy by using the recoil force to push the breech open, causing the weapon to cycle. On most semi-auto handguns, the entire top part of the gun is blown back, and the mechanical force of the top part of the gun (called the slide) knocks the hammer back to cock the weapon as part of the cycle. Some other handguns, such as the Glock, don't have a hammer, but instead use an internal firing pin release—with those, the firing pin itself is cocked as the weapon cycles. On rifles and sub-machine guns such as the MP5 or the Uzi, the slide is entirely internal, and the only visible action is the breach opening and closing. Nonetheless, the principle is the same as a bolt-action rifle—the difference is that with mechanical blowback, the retreating cartridge does the work for you.[21]
Mechanical blowback relies solely on spring tension to time the mechanism, and weapons that use this mechanism are prone to feed jams, such as stove-piping (where the spent cartridge fails to clear the breach in time, and then gets caught as the next round is fed in). It's suitable to low-powered rounds like the 9mm and the .45ACP, as their low power introduces less wear on the springs than higher-powered loads.
Figure 3.5: The gas blowback system on a Desert Eagle
Higher-powered weapons usually use gas blowback. Instead of depending on the mechanical recoil, gas blowback weapons redirect some of the hot gases from high powered cartridges into a secondary chamber to push the slide back and cycle the weapon. This allows for higher-tension springs to be used, resulting in longer wear time for the parts, fewer stovepiping incidents (see below), and, since the higher tension spring can absorb more of the shock, lower recoil per pound of force. Desert Eagle and Automag handguns use gas blowback, as do high-powered self-reloading rifles and some full-sized machine guns.
Bolt Designs for Self-Reloaders
A weapon's “bolt” is the assembly on a self-reloader that holds the firing pin and performs the loading and ejection duties (the same jobs the bolt on a bolt-action does—the difference is that on a self-reloader, the weapon supplies the power to cycle it. Pump actions also have a bolt, which is cycled with the pump).
Closed bolt is the action mode common to most manual and semi-auto weapons: when the weapon is ready to fire, the slide (or bolt) is all the way forward, resting up against the back of the cartridge. When the trigger is pulled, the hammer falls (or the pin is released), firing the gun and cycling the weapon. In a machine gun, holding the trigger down lets the hammer continue to fall with each cycle of the weapon until the burst number is reached (most closed bolt machine guns are select-fire weapons, although some full-autos do exist in the closed bolt format). Machine pistols built on existing semi-auto platforms (such as those produced by SIG, Beretta, and Glock) are typically closed bolt designs.
Open bolt is the traditional operating action for large machine guns, and was invented for the Hotchkiss machine gun in the 1890s. It was first introduced into the world of small arms by Browning for the Browning Automatic Rifle in 1917. In an open bolt weapon the action is held open, and released by the trigger pull. This method of operation is simpler and faster than closed bolt designs, and consequently machine pistols that use this design (like the MAC-10), have a greater rate of fire than their closed bolt cousins, but they're also prone to a number of operational problems.
First, an open bolt is prone to collecting dust, dirt, and debris from the environment, which interferes with operation. Second, and more dangerous, open bolt designs are more prone to slamfire than their closed-bolt cousins (see below).
Common Malfunctions
Self-reloaders are prone to some characteristic malfunctions and user errors:
Failure to feed: Usually caused by either a weak spring in the magazine or by wear on the underside of the bolt, failure to feed happens when the bolt fails to strip the next round from the magazine into the chamber, resulting in an empty chamber.
Hammer follow: On a semi-auto pistol, when the hammer stop fails to engage, the hammer will follow the bolt forward as the bolt feeds the next round into the chamber and hit the firing pin as the round seats, resulting in an unintended discharge. In full-auto weapons, this is a “feature” rather than a “bug.”
Extraction/ejection failure: The extraction pin and/or the ejection spring fails to do its job, leaving spent brass in the weapon and causing a feed jam.
Stovepipe: When spent brass gets caught half-in-half-out of the ejection port, at an angle perpendicular to the barrel, it's called a “stovepipe” (because the stuck brass looks like a chimney protruding from the port). Although it can be caused by a worn ejection spring, this is most commonly caused by a user error called “limp-wristing,” where the shooter doesn't hold on firmly and the wrists (or arms) absorb too much of the recoil so that the weapon doesn't have the power to cycle correctly. Limp-wristing a high-powered pistol can also sprain or break your wrists.
Slamfire: A slamfire is where the closing of the action fires the weapon. This is most common on open-bolt machine guns without spring-loaded firing pins, but can happen with any self-reloader if the firing pin gets dirty and works its way out of its recessed cavity. When a slamfire happens, the weapon will typically continue to fire until its ammunition is exhausted, regardless of what the shooter does with the trigger. The only safe way to deal with a slamfire-in-action is to resist the natural urge to drop the gun and keep the weapon pointed downrange. On some older pump-action shotguns (or ones that have been specially modified), it's possible to intentionally slamfire by holding the trigger down while you cycle the weapon. Since doing this commonly causes feed jams, it's usually better to practice with the weapon to achieve the same rapid-fire effect through coordination between the pump and the squeeze. The Winchester 1897 and the Ithaca 37 shotguns were deliberately designed to do this, and included action enhancements to prevent the normal feed jam problems. The latter was issued to special forces units in Vietnam for this reason.
Hangfires, misloading, and unloading: In self-reloaders, the most common dangerous malfunctions are the result of user error, either in loading or unloading the weapon or in response to hangfire. A hangfired cartridge should be cleared immediately: the shooter should not look down the barrel to see what went wrong, or try to shoot the cartridge again, or sacrifice small animals and pray to the Winchester gods. A damaged primer is unstable and prone to accidental detonation.
Unloading errors: These are errors of sequence. To unload a self-reloader, you first eject the magazine, then clear the chamber. If you do it in reverse order, closing the action will strip a cartridge from the mag and load it into the chamber. Most accidental shootings are caused by this simple error (this is why it's important to drill with your weapon).
Loading errors: Loading errors are rare, but they do happen, especially when multiple shooters are trading similar calibers. Someone may unintentionally load a 9x19 Parabellum into an oversized 9mm Short magazine, for example, or grab the wrong magazine and mung up their weapon trying to slam it home. If the mistake makes it as far as the feed ramp it can cause a difficult-to-clear jam, and if it makes it as far as the firing chamber it can cause structural failure (if the mistaken round is too big) or ejection problems (if the mistaken round is too long or too small).
Rate of Fire
Self-reloaders operate according to one of the following paradigms:
Semi-automatics require a single pull of the trigger to fire a single round.
Burst-fire weapons fire three to five rounds every time the trigger is pulled.
Machine guns, or full-automatics, will continue to fire as long as the trigger is held down.
Select fire weapons have a switch to move them between two or more of these modes. Most submachine guns are select fire.
These are technical definitions. Legal definitions vary by jurisdiction and era, for example under current U.S. Law burst fire weapons are classified as machine guns, which are illegal for civilians without a Federal Firearms Administration permit, and then only available under limited conditions. Your mileage (and your book's) will vary depending on location and era.
With a revolver or semi-auto, a shooter can burn through a few hundred rounds in a single target session. Automatics like the MAC-10 can fire over a thousand rounds per minute. All that ammo has to come from somewhere, right? How does it get into the weapon – and how much can go in?
Well, it depends. With the exception of single-shot weapons and revolvers, every modern weapon has a magazine that feeds it. Some, such as a pump-action shotgun, have tube-feed magazines. Others, like the Tommy Gun, can accept stack or drum magazines. Still others, like the Minigun used by Schwarzenegger in Terminator 2, require long belts of ammunition and are fed from an ammo box.
However, for the truly anal-retentive among us, no weapon in the world is fed ammunition through a “clip.” To explain why, we need to back-track a couple of steps to revolvers.
For decades, the .38 Police Special (revolver) was the favored weapon of police departments everywhere for a very good reason: it's virtually indestructible. Drop it in the mud? It still fires. Drop it on the ground? It doesn't go off. Need to shoot a suspect at a hundred yards? It's exceptionally accurate. Revolvers are idiot-proof, dead-reliable machines.[22] The only problem is that it takes a while to reload them in a combat situation. The solution to this problem? The speedloader.
Figure 3.6: A speedloader. Photo by Chris R. McFarland, 2011
Normally when you reload a revolver you have to open the cylinder, push the spent brass out, then load new bullets into the chambers one at a time. But if you had a plunger that held six bullets in exactly the right positions, you could make reloading a revolver dead easy and very quick. That's exactly what a speedloader is – it holds six bullets in a daisy-wheel that nests straight down into a revolver's cylinder. Push them in, press the button on the speedloader to release the bullets, and return the empty device to your pocket. An experienced shooter can reload a revolver in under twenty seconds, instead of the minute it takes to load all six chambers individually.
The exact spacing of the chambers in the cylinder varies slightly from one manufacturer to another, so it is paramount that you get the proper speedloader for your particular weapon. Grabbing your buddy's speedloader in a firefight can goof you both up to the tune of DOA.
With a self-reloading handgun, your magazine is detachable. It's a small, tall metal box not much wider and longer than the cartridges you load it with. It's open at the top, closed off everywhere else (except, frequently, for a window or a series of round holes on the right side so you can easily see how full it is), and when it's empty it has a little sled pushing against the top opening. To fill it up, you push a bullet down onto the tip of the sled, then slide it backward to the back of the sled, so that the bullet is now flush with the top of the magazine. Every bullet you load in pushes the sled down farther, and compresses the spring that the sled sits on top of.
Figure 3.7: The Colt 1911 .45 ACP, an example of a short-recoil pistol, with loaded magazine
The spring is very powerful—powerful enough that reloading your magazines at the target range can strip your thumbs raw after an afternoon of shooting. When I bought my first handgun—a short-barreled 5-shot 1911-style .45 (I'll get to what that means when we talk caliber)—I spent weeks learning to load magazines, building up my thumb strength so that I could reload without wearing myself out. The last thing I wanted to do was waste time on shooting ranges that rent by the hour painstakingly reloading magazines—or worse, risk the ire of my handgun instructor when he drilled me on being able to find and load my weapon in the dark (which he did, mercilessly).
So that's how a detachable magazine works. Usually it will attach to a handgun through the handle, and to a rifle or submachine gun in front of the trigger guard (though, as with all things, there are exceptions going either way).
The reason the detachable magazine was invented was to improve the rate of fire for the individual soldier. Other things being equal, the army with the fastest rate of fire wins the war: rate of fire was a deciding factor in the American Revolutionary war, and was the deciding factor in the American Civil War. Without the Gatling gun, the South might well have won at Gettysburg (and hence the war itself).
But not all magazines are detachable. Some bolt-action rifles, and some older semi-auto pistols like the Broomhandle Mauser,[23] have fixed magazines and load through the breech. As tiresome as thumb-loading a detachable magazine gets, it's got nothing on breech-loading a fixed magazine.
When a shooter is under fire with a detachable-magazine weapon, he'll usually carry a few pre-loaded spares with him. Swapping magazines when the gun is empty takes less than a second, with practice. With a fixed magazine, if you're out of ammo, you're in a pickle, unless there's a fast way to load the magazine.
For these, you have to jam bullets down through an open breech, press down till they click, and do it one at a time in a space narrower than some peoples fingers. Since most such weapons were invented for battlefield combat, such inefficiency could easily get the shooter killed if he was in, for example, the trenches of Verdun.
If you're a French footsoldier and don't fancy being caught with an empty weapon under fire, how do you get around this serious limitation?
Simple, you use a clip.
Figure 3.8: A Stripper Clip
A clip is a kind of speedloader for a magazine—it's a rail that holds the correct number of bullets in the correct geometric pattern to slide quickly into a magazine. It looks and functions a lot like a tie clip (hence the name). You load it by sliding cartridges on to the rails, and you carry it on your belt for fast reloading. When the time comes, you push it down into the magazine, squeeze the top (which releases the stop at the bottom), and pull the clip out, leaving the bullets in the magazine.[24]
Now that most self-reloaders use detachable magazines, and magazines are mass produced and very cheap, clips are less common than they used to be, but you can still find them. SKS rifles use them, for example, and you can still get them for use reloading detachable magazines (a good idea for women and smaller men, as it saves a good deal of wear and tear on your thumbs).
Since detachable magazines are so cheap they're almost disposable, a lot of folks, in the interest of brevity or under the influence of Hollywood, have started calling them “clips.” It's a common habit, even among experienced shooters, because it's a snappy-sounding shorthand. However, very serious shooters tend to be pedants, and so they often use the more lexically proper shorthand: “mag.”
In cases like this, where terminology is fluid across eras, an etymological dictionary or a contemporary primary source is your best friend. When using such primary sources, be sure you're using a primary source appropriate to your character's class and subculture—in eras gone by, firearms jargon is one of the key ways different military, social, law enforcement, and criminal classes and groups identified themselves and distinguished themselves from one another.
Bringing It Back Around
With such a pandemonium of terminology, you needn't feel too awkward if, when your hero hands a gun to his smart-ass sidekick and says “it's loaded,” the sidekick comes back with “What exactly do you mean by loaded?” Confusion and pedantry may be deadly on the battlefield, but like so many other deadly things (plane crashes, 16 ton weights from the sky, and any device invented by Wile E. Coyote), they're comedy gold.
In the early 1970s, in Vietnam, a platoon had a three day march through a swamp. At the end of each day, the men had to dry their socks over their campfires to prevent themselves from getting trench foot, and they had to clean and clear their weapons.
The radio man and his partner sat down next to one another and did their business. A couple of LPR rations would make for a good evening meal once they got situated, drying their socks and shoes and checking their gear.
The radio man's partner carried a .45 caliber Colt 1911A sidearm, standard military issue for most of the twentieth century; a finicky weapon that was easy to strip and clean. The procedure was simple: First you eject the magazine, then you clear the chamber, then you check the barrel and clear it of obstructions, then you pull the slide pin, wrench the bushing, remove the slide and clean the mechanism. An experienced soldier can do it from starting disassembly to complete reassembly in about five minutes. Ten if he's tired.
This man was very tired. He ejected the magazine, then he attempted to fumble the slide back so he could check the barrel. He didn't remember to clear the chamber, so a bullet was still in the gun when he pointed the muzzle at his face and tried to open the breech. The damp of the jungle made his hands slippery, and when the slide slipped out of his hands, he fumbled with the gun to regain his grip. As he fumbled, his hand squeezed the trigger. The back of his head wound up splashed across the ground behind him as he slumped forward.
As far as I know, this story is true. I heard it from my uncle the first time he saw me handling a BB rifle when I was six years old. It was only a BB gun, after all, and I was having loads of fun that Christmas afternoon, plinking tin cans in the woods behind his house. My uncle was the radio man. At the age of twenty-five, he'd watched his buddy shoot himself in the face by accident—he hadn't realized the gun was loaded either.
Most people who handle guns regularly are drilled in basic safety procedures. Everyone who handles one professionally (cops, security guards, SWAT, military, Feds, infiltrators, assassins, mercenaries, spies, etc.) learns very quickly to internalize them, and treats them as second nature.
The first rule of firearms safety is: The gun is loaded. Always. Every time. Until you've checked it yourself. If someone hands you a weapon, the first thing you do is open the action or clear the magazine, then check the chamber and verify that it's safe. The second thing you do, unless the weapon is going into a holster for use or a case for storage, is to lock the action open (or, on a revolver, leave the cylinder open) so that it is impossible to fire. Almost all accidental firearms deaths are preventable: they result from a failure to treat the weapon as a potentially lethal hazard (and to teach others, particularly children, to do the same).
Most of the rest of the rules of safety are belt-and-suspenders to this first rule.
Rule 2: Always point the gun in a safe direction. Because a gun is always loaded, no matter what, you must always ensure that the weapon is pointing in a safe direction. Keep in mind that some bullets can travel over a mile before they hit the ground, and even a slow round like the .45 will travel several hundred yards.
There is one, and only one, completely safe direction to point a firearm: down range. When you're not on a shooting range, this means “at the target.” Of course, this is not always an option. Other context-dependent safe directions include:
At the ground. If you're above the bottom floor (including the basement) in a multi-story building, this won't be safe, as people could be hanging around out of sight on the floors below you. If you're on a hard surface such as stone, concrete, or tile, this is very dangerous, as an accidental discharge can ricochet. But if you're standing on dirt, loose soil, mud, or sand, this is a pretty safe alternative. Just be sure to watch out for your toes. Every year, a lot of people accidentally shoot themselves in the foot (including cops).
Up. This is generally a bad idea, since you risk making an enemy out of basic physics: bullets fired upward return to the ground on a ballistic trajectory, and can kill upon impact. Every year at New Year's, some moron, disappointed that he's out of fireworks, fires a handful of rounds into the air to celebrate. Emergency rooms are the destination of the unlucky bastard who's standing in the wrong place at the wrong time when that bullet comes down. That said, when there is no appropriate downrange available, and you're standing on a surface that's likely to ricochet, or you're tired/distracted/excitable enough that pointing down risks the loss of one or more toes, pointing a weapon up is the safest available alternative.
Up is also the only safe direction to point a gun if you're standing in a crowd, and it acts as a signal—the weapon is visible to everyone.
It's also the safest way to hold a gun if you're being arrested or detained by the cops—see Rule 9.
Rule 3: Always keep your finger outside the trigger guard until you're prepared to fire. Nearly every modern weapon has a trigger guard—it is the most basic safety feature on a firearm, and most states and countries that allow private ownership require that trigger guards be part of the design of all legal weapons.
Figure 4.1: A trigger guard on a revolver
The pull required to fire a modern handgun as shipped from the factory is between three and eight pounds,[25] while the average adult grip strength is between thirty and sixty pounds per square inch. Pulling a stock trigger might be difficult for a toddler, but it's easy for the rest of us. Most accidental discharges happen because some moron put his finger inside the trigger guard before he was prepared to fire. Alas, it's a habit that even pros fall into sometimes.
In the mid 1990s, when New York City switched their service weapon to the Glock 19, there was a rash of accidental shootings. Thankfully, no members of the public were involved—the policemen's feet, however, could have registered some serious complaints. It seems that a healthy percentage of New York cops had gotten into the habit of relying on the thumb safety on their old semi-autos, or on the high-tension triggers of the double-action .38 Special revolvers. Because of this, they would draw their weapons with their trigger fingers gripping the triggers. It's a lazy habit, but easy to get into if you're wanting to shave a tenth of a second off your draw time.
Unfortunately for them, the Glock's safety was built into its trigger, and the stock trigger had a very light pull, so when the gun came out of the holster in the hands of a New York cop, it sometimes discharged right into the officer's foot. Had they been in the habit of keeping their finger outside the guard until they were prepared to shoot, the New York hospital industry wouldn't have sold nearly so many toe surgery packages that year. Eventually, the City bought modified triggers with a heavier pull from Glock, and both versions of this trigger (the NY1 and the NY2) are now available to the general public.
Rule 4: Never fire up. For reasons explained earlier, firing your gun into the air is grade-A stupid. What goes up must come down, and no gun (on Earth) fires fast enough to achieve orbit.
Rule 5: Always be aware of what's beyond your target. This one is the one I've seen people forget most often. It's human nature to assume that a wall, or even a curtain, is an absolute border. Our visual horizon is interrupted, and our brains make the assumption that the flight of a bullet will be, too.
This basic, but incorrect, intuition is why film scenes where people hide behind tables and couches while the bad guys fire at them feel plausible. The truth, unfortunately for cartoon violence, is that bullets carry a lot of energy, and will punch through drywall, stucco, car doors, boards, barrels, house doors, tabletops, refrigerators, cupboards and cabinets, and sometimes people. If you fire a gun in your house or apartment, your neighbors will have holes in their walls (and, if they're standing in the wrong place, holes in their bodies). Bullets have a nasty tendency to damage culverts, farm equipment, signage, buildings, cars, animals, and people—you don't want to assist them by forgetting to check the area behind your target to make sure it's safe to fire.
And next time you see a movie where some poor sap is in the middle of a circle of bad guys, all pointing guns at him, take a minute to feel sorry for the bad guys. If it was real life, they'd all be dead as soon as the first trigger got pulled.
So, always keep in mind what's behind your target. When you fire a gun, you're responsible (legally, morally, and practically) for what happens to your bullet at the end of its flight.
Plot Device Alert
Criminals, untrained, and stupid people break this rule with reckless abandon, both in movies and in real life. Someone who doesn't bear this rule in mind not only will shoot without being aware of what's behind their target, they will also fail to shoot through an obstruction they can't see through, even if it would mean killing their adversary. For example, they will shoot through a window, but not through a sheetrock wall just beneath or next to a window.
See Chapter 21 for more about the mindset of street criminals, for help in discerning the mistakes they're likely to make in a fight.
Rule 6: Never fire a dirty weapon. Barrel obstructions, a sticky action, and other dirt and gunk in the system can cause a misfire. If the there's a big enough barrel obstruction, the weapon can literally blow up in your face—not a pleasant experience, and one that can leave you with severe eye damage. Always clean your weapons, and always check your barrel for obstructions—and whatever you do, never fire the gun to clear a barrel obstruction. Blindness, facial disfigurement, and sudden death are popular prizes for people who pursue this course of action.
Rule 7: Keep your hands inside the vehicle. Okay, you're not really supposed to be shooting from vehicles (it's illegal almost everywhere, and cops tend to frown on it), this is a mnemonic for finger placement. Guns have moving parts and gas vents, and when they move, they move very fast. Gas escaping from the cylinder gap in a .357 revolver is hot and focused enough to cut your fingers off if you're dumb enough to hold the gun improperly. The slide cycle on a .45 is powerful enough to dislocate and break thumbs that get in the way. When the gun fires, the recoil can make the weapon jump out of your hands, unless your grip is properly secured. Hold your weapon properly, and don't fire it until you know how.
Rule 8: Do not travel with a weapon half cocked. Several kinds of weapons have a “half-cocked” action position, where the hammer is half-back. It's designed as a rest spot in the cycle for certain kind of maintenance and shooting activities, but it's dangerous. On single-action weapons, some shooters prefer to carry the weapon half-cocked because it'll be a faster fire when they draw than carrying decocked—which it will. They do this under the impression that it's generally a safe way to carry, which it isn't. Most half-cocked weapons don't have a full hammer stop at that position, only a partial one, and the wrong kind of jostling or shock can cause an accidental discharge. You've heard the phrase “going off half-cocked?”[26] This is where it comes from, and the fact that it's a cliché should tell you how common a problem it is with weapons that allow half-cocking.
Rule 9: Never drop a loaded weapon. If a cop, or a crook, has their gun on you and tells you to “drop it,” set it down gently. A loaded gun can discharge when dropped from shoulder height. Best not to risk it—the sound of a cap gun is enough to provoke a shooting if the situation is tense. Set your gun down on the ground, barrel pointing back toward yourself, with an open palm, and stand up. Alternately, hold the gun by the barrel with two fingers, set it down carefully, stand up, and step back. In either case, keep your motions big and slow, so there is no doubt that you are complying. And for heavens sake, keep your finger away from the trigger.
Rule 10: Alcohol and Firearms don't mix. Really, they don't. (This goes double for pot. When you're high you forget things like the fact that there's still a bullet in the chamber after you drop the magazine on a semi-automatic). Impaired judgment and lethal tools don't mix in a wood shop, they don't mix behind the wheel of a car, and they sure as hell don't mix with firearms. Just. Don't. Stupid is as stupid dies.
Rule 11: Never hand a weapon to someone unless you're certain of how they will use it. This should be fairly self-explanatory—you'd think fewer ostensibly intelligent heroes in movies and books would hand their guns to people who then double cross them.
But it goes beyond that—handing a weapon to a moron is every bit as grade-A stupid as handing one to a villain. When in doubt, go over the safety rules and procedures before handing a weapon over. Nobody who knows them will be offended by your caution, and anyone who is offended is, by definition, a moron.
Potential morons include: unsupervised children, novice shooters when you're not standing within arm's reach,[27] your drunk cousin Dorothy, anybody that thinks that re-enacting Mythbusters would make a smashing hobby, and people who think that shooting cans of flammable aerosol in the grass during fire season sounds like a good time.
This is not an all-inclusive list.
Rule 12 is perhaps the most important: Never draw a weapon unless you are prepared to kill with it. Every time you draw a weapon and you're not on the shooting range, you've just accepted responsibility for a death. If you draw a weapon without intending to use it, you may have just accepted responsibility for your own death.
A few years ago at my local gun range, a guy rented a pistol. He took it onto the lanes and loaded it, then exited the lanes and attempted to hold up the clerk.
This particular shooting range is attached to a gun store owned by a retired Hell's Angel mama and staffed largely by off-duty Federal Marshals, all of whom have concealed carry permits. The cash register is in the most vulnerable position in the store, for exactly this reason. Before the cashier finished emptying the register, two of the Marshals and the store owner had moved into positions where they had a clear shot. He had used a gun as a threat, probably hoping he wouldn't have to pull the trigger. The off-duty cops and the store owner, on the other hand, did not draw their weapons until they were willing to use them. All three of them dropped him at the same time, and the would-be thief left the store in a body bag—this kind of situation is often called “suicide-by-cop.”
As best I can evaluate the FBI stats, it seems that upwards of 80% of the time, competently displaying a firearm is enough to end a tense situation. Most people, when faced with the muzzle of a gun, back down. The remaining 20% of the time, somebody gets shot. If you drew the weapon to defend yourself against a home invasion, and you are not fully capable of using it to kill the intruder, the person who gets shot is going to be you.
Rule 13: Practice. Just like driving, playing the guitar, or flying an airplane, operating a firearm competently requires practice. In Chapter 17, we will go in detail on some of the basic drills anyone who owns or uses a weapon should do on a regular basis, and schedules for range visits for different weapons-bearing professions. Just as with driving, firearms practice moves safety and tactical habits from your conscious mind into the autonomic nervous system. A well-practiced shooter will behave according to the rules literally without thinking twice about it.
Rule 14: Count your rounds. Most applicable in combat and competition shooting, when you pick up a weapon and check it, take note of how many rounds it has, then count down every time you squeeze the trigger. When you get to zero in a revolver, or one in a detachable-mag[28] semi-auto, you reload. Professional shooters are rarely surprised when they run out of ammo.
Finally, rule 15: Relax. Nervousness and butterfingers are dangerous. So the next time you're around a firearm and feel that surge of adrenaline, take a deep breath, point the weapon downrange (after first checking that there's nothing vulnerable behind your target), and squeeze. If you find yourself unable to relax, put the gun down and step away for some fresh air, then come back when you've calmed down. Deep breaths are your friend. Shooting is like driving: an experienced driver can park in a parking spot and never miss, avoid accidents at freeway speeds, and use a stick shift in traffic without jostling her passengers. Likewise, someone who's comfortable around firearms knows their weapon, has practiced until safety is a habit, and follows the rules without thinking.
This last rule assumes you're relaxed for a good reason, not because you're a moron. See Rule 11.
Doctor Evil grins—how else?—evilly. The fembots shoot bullets from their brassieres, trashing their targets. The Doctor puts his pinky finger to his lips and chuckles (evilly) and says “It's hard to find women of that...caliber.”
About half the theater laughed. The other half audibly said “huh?” These folks were obviously not very familiar with firearms.
We've all heard the expression—someone who's good at what they do is said to be of a certain caliber, like a high-caliber attorney. But what the hell is a caliber, and why is it important?
Caliber is the diameter of the bullet that the gun fires. The bullet is not the same thing as the cartridge—you remember that the cartridge consists of bullet, casing, primer, and propellant. In some cartridges, such as the .45 ACP, the diameter of the cartridge is nearly identical to the diameter of the bullet. This holds true for most automatic handgun ammo, however most revolver and shotgun ammunition sports a rim that sticks out a little bit from the bottom of the cartridge. The diameter of the bullet, not the shell, is what counts.
You can see this in rifle cartridges: to allow room for the extra propellant that gives rifles high accuracy over long distances, rifle cartridges are frequently far thicker than the slug, and the collar is necked down to fit the narrower bullet.
Figure 5.1: High-powered rifle shells from left to right: .50BMG, 300 Winchester Magnum, .380 Winchester, 7.62x39, 5.56 NATO (the round fired by the M16), and the .22LR. A .22 short is the same diameter as the .22LR, but about half as long.
Caliber is measured in either millimeters or in hundredths of an inch—thus, the .38 Special and 9mm Parabellum and .380 Super Auto are all the same caliber, but their cartridges are not generally interchangeable. Just because two guns fire slugs of the same diameter bullet doesn't mean the slugs are the same weight, travel at the same speed, or have similar powder loads. Caliber is only one of three criteria you need to know how powerful a bullet is. Mass is the second.
The mass of the bullet is measured in grains, with one grain equaling 1/700th of a pound (or 64.79891 milligrams). The more massive a bullet, the more kinetic energy it can carry. High-power rifle rounds tend to be relatively smaller in terms of caliber than those found in handguns, but they can be much longer and heavier than even higher-caliber handgun rounds.
The final part of the equation is load—how much explosive is there in a given shell? This is also measured in grains. The more explosive load, the more force imparted to the bullet, the faster the bullet travels, and the more energy it transfers to its target. High-power rifles are called high-power because their cartridges have very, very heavy powder loads that impart very impressive amounts of kinetic energy to their bullets, resulting in greater range, accuracy, and lethality.
Looking at the two rightmost rounds in Figure 5.1 above and you can see visually what happens when you add these three factors together. A .27 slug on an M16 assault rifle (second from the right) is a powerful projectile suitable for a signature weapon of the Cold War, while a cartridge only slightly narrower, the .22, is the one of the wimpiest loads in the world. The .22LR (the higher powered, Long Rifle variant, far right in Figure 5.1) is the world's most common cartridge, and the damage it does is so unimpressive that it's only useful for shooting tin cans and squirrels (like any gun, it can kill and maim humans and large animals, but it's not well-suited for the task).
In physics terms, you can measure the power of a given bullet in terms of kinetic energy – how many joules of force does it transfer to its target? For those of you inclined to do your own math, to figure out the approximate energy transfer of a bullet you need to use this formula: k=mv^2 (where “k” is the kinetic energy measured in joules, “m” is the mass of the slug, and “v” is its velocity measured in feet per second).
Full Metal Jacket
Just as different cartridges are designed for different weapons, and those weapons designed for different jobs, bullets also come in a variety of types. Each is best suited to a particular use.
Figure 5.2: A FMJ bullet (slug)
A standard modern bullet has a shape like the pointy half of an egg sitting in a cup. It's a cylinder on the back end, and an elongated dome on the front. It's a fairly aerodynamic shape, and holds its trajectory well over distances under five hundred yards. On impact it flattens and expands a little bit, and that plus the energy it imparts does massive tissue damage. The bullet's deformation and the tissue it drags along with it as it moves through a body is the reason why exit wounds are always much bigger than entrance wounds. We'll get more into the physics of bullet wounds in Chapter 9.
The first thing you'll notice about a bullet is its color—is it copper or brushed steel or multicolored? Or does it look dingy blue-gray, like dirty oxidized aluminum?
Figure 5.3: From left to right: FMJ semi-wadcutter, semi-jacketed semi-wadcutter, and unjacketed (lead) wadcutter
The dingy bullet is made entirely of lead. Cheap, heavy, very easy to make, lead bullets are the slug of choice for people who load their own ammunition. Until the mid-twentieth century, they were pretty much exclusively the stuff all small arms ammunition was made of, and why not? It's cheap, it can be cast by anyone with a low-temperature fire, it's heavy and performs well, and it deforms easily on impact, maximizing tissue damage in the target.
On the downside, lead is toxic, and lead bullets aren't without their health risks. When fired, the butt end of the slug is often vaporized and mingles with the gases from the propellant, which the shooter inhales and gets all over his fingers. Lead bullets leave residue in weapons, making them dirtier and more prone to fault if they're not cleaned properly. Lead bullets also foul suppressors and gum up the works in muzzle brakes. Because of the toxicity hazard, the Geneva Convention forbids the use of lead ammunition on the battlefield. [29]
A copper or brushed-steel finish on your entire bullet means that you're looking at a Full Metal Jacket (as opposed to semi-jacketed). The bullet is comprised of two layers of metal: a lead core and a thin jacket made of slippery metal.[30] FMJ rounds are required on the battlefield by the Geneva Convention—they tend to deform far less upon contact with flesh than do lead bullets. They do not create lead vapor, so don't expose the operator to toxic gases, and the lack of exposed lead makes them suitable for use in submachine guns and other automatic weapons, which would become fouled too quickly with lead sludge otherwise. The lack of lead vapor also makes them suitable for use with suppressors, muzzle-brakes, and other such accessories.[31]
In Lethal Weapon 3, the plot turns on so-called “Cop-Killer” bullets, which pierce body armor due to their special coating. While such special coatings—such as Teflon or Magnesium—do exist in real life, they don't give the bullet any special powers to penetrate body armor. The purpose of such special jackets are to reduce barrel wear in the weapon and reduce the likelihood of ricochets upon impact. Armor-piercing bullets are sometimes coated with special jackets, but it is not the jacket that gives them their special abilities. Rather, these bullets are made of tungsten, hardened steel, hardened brass, or similar ultra-hard materials, which, unlike lead, do not easily deform on impact. Since soft armor relies on deformation (both of the bullet and of the vest) to disperse the energy of an impact, hardened bullets can penetrate them.[32] Some of these coatings are highly toxic when dissolved in the bloodstream, and when left in the body they may hasten death.
The wadcutter is a target-shooter's round. It doesn't come to a point, but is, instead, a flat-fronted cylinder, and is ideally suited for punching clean holes in paper targets (hence the name). Due to its non-aerodynamic shape (and typically lighter-than-average powder load), it travels slower and loses velocity faster than other bullets, but this usually isn't a problem at handgun-distances. Wadcutters are typically only made for handgun target shooting at ranges of under sixty yards. At longer ranges, they begin to tumble and veer off target as they slow down.
Its close relative, the semi-wadcutter, looks like someone took a regular bullet and chopped the nose off. This gives it similar paper-punching properties to the full wadcutter, but as it's more aerodynamic it takes longer to start tumbling, giving it a greater effective range.
Next, we have soft-nosed bullets. These are semi-jacketed rounds that can look either like a classic bullet or like a semi-wadcutter. Because the jacket does not extend all the way to the tip, upon impact with a body the soft lead is pushed down into the jacket, forcing the bullet to mushroom and expand more than would either a standard FMJ or lead-only round. These are one of two designs specifically designed to cause maximal soft tissue damage in their target.
Figure 5.4: A hollow point
The other bullet designed for maximal soft tissue damage is the dumdum. Dumdums are any one of a number of designs or modifications to a bullet that cave the front of it in. Recessed-points, hollow-points, and field-cut standard rounds (where the shooter uses a knife to cut a notch in the front of the bullet) are all dumdums. These rounds take the soft-nosed one step further: by having a cavity in the front of the bullet, they gain in tissue tearing and shrapnel fragmentation what they loose in accuracy over long ranges. Upon impact with a body, a well-designed dumdum will first mushroom, then peel, and then fragment, doing massive amounts of tissue and organ damage on its way through a body.
In the real world, the comparative damage from dumdums vs. soft-nosed vs standard ammo is quite variable. In some situations, the difference is minimal, in others, it can be profound. It all depends on the angle of impact, the construction of the bullet, the kinetic energy, and the kind of tissue involved.
Figure 5.5: A Spitzer slug in a high-powered rifle cartridge
Finally, there's the spitzer. It's a term you've probably heard before, and it simply means “pointy.” Spitzer rounds are long and come to a sharp point. They are exceptionally accurate, optimally aerodynamic, and have excellent deep penetration characteristics. Most high-powered rifle rounds are spitzers.
These are the major types—we get into a few others in Chapter 15.
Far and away, the majority of bullets are made of lead. Occasionally, you'll find something different. Here's a few of the more common ones:
On battlefields, you'll find bullets made of depleted uranium—these are used for armor piercing rounds in tank warfare. The higher mass of the uranium round means more kinetic energy is transferred to the target, which can let you shoot holes in tanks, APCs, and other armored vehicles which are otherwise impervious to anything but mortar shells. They're usually fired by vehicle-mounted high caliber weapons rather than small arms, and as they are very expensive, and designed for field combat, they are generally illegal for civilian use.[33]
Figure 5.6: Picture of tracer fire, courtesy Corporal C.T. Doll, USMC
Tracers are bullets with an extra pyro charge at the base—usually magnesium or phosphorous—which burns off in the air as it flies, allowing the shooter to see his bullets as they fly to their target. They do, unfortunately, tend to give away the shooter's position, which is why there are some sorts which don't burn bright for the first few hundred yards. Particularly useful for machine gun and anti-aircraft artillery fire, they're loaded in the magazine every four to six shots. Needless to say, firing tracers in an area with a lot of dry scrub or grass is an excellent way to start a wildfire.
Incendiaries work on the same principle, but they're actually intended to start fires. Rather than just a burning charge at the base of the bullet, the entire bullet is the burning charge. They're used to light the target on fire. When you hear of white phosphorous being used in a war somewhere, this is one of the ways it's used (the other is in incendiary bombs).
Explosive rounds—again, more common in artillery but still available for some small arms—contain an incendiary charge that ignites a secondary explosive upon impact, maximizing target damage. They are generally used for bombardment and piercing thick armor.
Finally, we have the perennial favorite of buddy-cop movies as mentioned earlier: the body armor-piercing bullet. These are spitzer (i.e. pointed) rounds made of tungsten carbide or steel, which sharpen upon impact to penetrate Kevlar, plate body armor, or other armor. They can be had for most high-powered rifles and other small arms, and are de rigeur for large battlefield machine guns.
Hardened alloys are not just used for armor-piercing, though. Increasingly, they are becoming an environmentally-friendly alternative to lead at outdoor shooting ranges and in waterfowl preserves. As concerns about lead pollution grow, expect more states and countries to mandate tungsten, hardened steel, brass, and other metals and outlaw lead-based bullets (and, as this happens, expect some serious innovation in soft body armor).
However, most of the time, most shooters deal with lead or lead-core jacketed ammunition, and it'll come in a variety of shapes, each with a different effect on the target.
A Class of its Own
There are two common kinds of ammunition we haven't talked about yet, because they don't fit in any conventional caries. One is ammo made for small air guns, and the other is ammo made for shotguns.
For small air guns (not counting paintballs and Airsoft),[34] you have two kinds of projectiles: the BB and the pellet. A BB is a sphere, usually made of steel or brass. A pellet is a small lead bullet with a flared, hollow tail (the better to trap air and gain greater momentum). BBs are almost always used for target shooting, while pellets can also be used for hunting small birds. Both can injure or kill a human or large animal, but it takes a lot of work to pull it off. Such projectiles carry very little kinetic energy, and they both come in a standard .177 caliber.
Shotgun shells are in their own technological universe. A shotgun is a smoothbore weapon that takes a shell made of (usually) plastic with a brass foot, they are called “shot” guns because they fire a load of shot. Remember from our first terminology episode, “shot” is any spherical projectile? Shotguns fire a whole packet of small spherical projectiles. They come in buckshot and birdshot, each covering a range of sizes, with buckshot being the larger.[35]
Because shotguns push bundles of small projectiles, they're the weapon of choice for non-lethal loads—one of the classics is rock-salt. In a shotgun, rock-salt is a painful and usually non-lethal way to deal with unwanted teenagers on your property, or unwanted varmints that you don't want to kill. The possibilities, however, are fairly limitless—you can put just about anything in a shotgun shell.
Too Clever For Your Own Good
In fiction you'll see a lot of novel projectiles used in murder plots. Since bullets can be matched to the gun that fired them by examining the scratches on the surface of the slug,[36] a character committing a murder might want to use a bullet that can't be traced—or even found.
Two that I've seen a few times: frozen meat (which the murderer thinks will blend in with the rest of the wound), and ice.[37]
Remember what we discussed earlier about where a bullet gets its energy? If a bullet isn't heavy, it doesn't really matter how fast it's going, it simply isn't going to do any damage. Lead bullets, which are nicely dense, can fragment and shatter on impact. Ice and meat bullets will also shatter—and they'll do it without significantly penetrating their target (if they even make it out the barrel of the gun).
And while we're at it, forget about using wood bullets to kill a vampire, or silver ones to kill a werewolf. Yes, they are magically effective—if you can get into the bloodstream (with the silver) or the heart (with the wood). Unfortunately, neither material has enough mass to reliably do the job in terms of penetration, at least not on its own. Adding a wooden or silver core to a lead bullet is a far more effective, physics friendly solution—otherwise, you might as well shoot rock salt for all the good it does you.
In Back To The Future, Doc Brown is gunned down by Libyan terrorists wielding AK-47s. At the end of the film we discover that he's been warned by Marty, and has worn a soft Kevlar bullet-proof vest. It's a brilliant story moment, followed by a cheer-inducing character quip.
Ballistically speaking, it's also complete bullshit.
Movies, particularly action movies and cartoons, operate on a principle that Walt Disney called “The Plausible Impossible.” The idea runs something like this: our brains have a set of expectations and intuitions that are suited for certain things, and conditioned by our experience.
For example, most of us have never seen a duck get squashed by an anvil—I certainly haven't, and it's something I hope never to see in real life. Although we know rationally that the result of such an encounter can only be a mess of blood and guts and feathers, our minds prefer to avoid the unpleasant realities of physics. Lacking the kind of direct, frequent experience that would give most people nightmares, our brain gropes around for a paradigm to shape its expectations, so when the anvil is removed and the duck walks around flattened and folded like an accordion, we believe it without a second thought. Because we've all seen Chinese fans and accordions, the dodge seems inherently plausible, even though we know it's completely impossible.
The same thing happens with drivers—when you slip behind the wheel, it's not unusual to feel subconsciously as if there's a special bubble around your car, and that nobody can really hit you. This happens even to professional drivers and those who have been trained in precision driving—it takes practice to see through the imaginary bubble. The reason is simple: the physics involved in two tons of steel running into a body, or another car, are so huge that they take conscious imagination (or a lot of exposure) to envision.
Since even police officers have less experience with firearms than they do with cars, it shouldn't be surprising that most people fall for the plausible impossible in films—or that directors and writers don't seem to have the first clue about firearms physics and how they work. In films you can get away with a lot more than you can in books, because readers have more time to process the scene unfolding before them, and also tend to be more attentive, than do viewers. And, as writer after writer has learned, readers who catch you stretching the laws of physics farther than is appropriate for the story will tell you—or worse, complain loudly on blogs—or even worse, show up at signings and conventions to harass you in person!
So, let's get into the basic physics.
To be bullet-proof, a material has to do one of two things:
It must deform in a way that spreads out the pressure from an impact, and the material must be thick and large and flexible and tough enough that it can deform to absorb and disperse the bullet's kinetic energy before the bullet stretches the material to its breaking point.
Or
It must be harder than the material that the bullet is made out of, and thick enough to deflect the bullet's kinetic energy.
Or a combination of the two.
You'll remember from the previous chapter that different cartridges carry significantly different amounts of kinetic energy. It follows logically that there are materials that might stop a handgun round but fail to stop a round from a high-powered rifle. Reality bears this conclusion out.
Soft vests, of the sort worn by Doc Brown in the scene described above, are made of several layers of different kinds of fabric woven together. Kevlar is the chief ingredient, soft fiberglass is often another. They're designed to be light and mobile and protect the wearer from the most common handgun rounds, and they do their job exceptionally well.
But if they're so good, why aren't they used on the battlefield? Why is the body armor soldiers wear so much heavier, so much more restrictive of movement, and so difficult to work with that soldiers on the battlefield sometimes risk death to leave it behind?
Figure 6.1: Modern battle armor (depending on the options, it can weigh more than a medieval suit of armor)[38]
It's because soft vests can't help a soldier on the battlefield enough to be worth the extra weight and heat (they're very insulating, like wearing a sweater-vest). Most wars are fought with rifles, submachine guns, and assault rifles.
The most common weapon on battlefields across the world? The AK-47.
The AK-47 fires a powerful 7.62x39mm bullet at 2,396 feet per second. Deflecting such a round takes serious, rigid-type body armor such as the sort worn by United States soldiers on the battlefield. No soft vest is proof against it. In the picture above, note how bulky and restrictive the armor is. This isn't just because of the ammunition and grenade pockets—each cloth surface has carbon-ceramic strike plates tucked inside a modular pocket (so they can be changed out when they fracture).
In other words, despite what you may have seen in certain time-travel films, in November 1985 Doc Brown wound up as dead as Monty Python's parrot.[39]
The entire notion of a bullet-proof material is a misnomer—the term itself actually dates back to the fifteenth century, an era when cavalry soldiers still wore heavy plate-steel armor and muskets were becoming common on the battlefield.
Gentlemen warriors, interested in protecting themselves from the new terror weapon, began demanding proof that their expensive plate armor would deflect the ball shot that the muskets fired (remember, black powder weapons are less effective than modern small-caliber ammunition). As a marketing gimmick, blacksmiths began firing muskets at the armor before showing it for sale, proving its effectiveness against firearms.[40] It became a badge of status for a gentleman warrior to wear a breastplate with a single dent in it—the dent was called the “bullet proof.”
Very few materials are capable of absorbing or deflecting every sort of round fired by modern small arms. Each sort of body armor involves trade-offs, and those that buy and wear it do so with a calculated expectation of the sort of weapons their adversaries are likely to fire. This is why SWAT officers wear hard body armor, while beat cops generally wear soft vests: SWAT officers are trained to do raids in environments (drug dens, organized crime, terrorist cells, etc.) where submachine guns and assault rifles are much more common than they are on the street.
But, of course, body armor is not the only kind of material that writers and filmmakers try to sell as bullet proof. On the principle of the “plausible impossible,” characters who find themselves in a gunfight often exploit the visual horizon for cover. They typically rely on overturned coffee tables, couches, kitchen counters, car doors, and just about anything opaque to stop bullets.[41]
Don't you believe it. Most of these things wouldn't even stop a .22 at medium range. Car doors—even car doors on old heavy steel cars—present almost no obstacle to a standard low-velocity handgun round like a 9mm short. Barrels filled with beer might present an obstacle for the first shot or two, but as soon as the level falls, any bullet will pass through a barrel as if it were paper. Suffice it to say that the practical use of such cover is limited to its ability to disguise your hero's true location—and, very occasionally, to slow the bullet down enough to make the wound slightly less lethal.
Perhaps more surprising are the kinds of things that CAN stop handgun rounds. A properly sloped windshield can deflect a bullet like a stone skipping across water. The surface of a lake or river can do the same thing. Water itself, at depths greater than five feet, will cause all but the lowest speed rounds to shatter under the shearing force exerted on the bullet by the water's resistance (low speed rounds like the 9mm short are, counter-intuitively, more effective through water).
A number of other kinds of cover work quite well. Sandbags are the most reliable—they'll stop just about anything up to and including deer slugs. Hay bales, thick sheets of foam rubber (they must be very thick, on the order of two of three feet), stacks of phone books, a shelf full of books (lengthwise), or other tight-packed paper can also stop most rounds provided they're thick enough.
Why would all these soft materials stop bullets that something rigid wouldn't? Physics. The law of the conservation of energy is the most basic law of physics. It states that energy can be neither created or destroyed, it can only change form.
When a bullet strikes a rigid surface, the surface cannot flex. If the material is not hard enough to withstand the kinetic energy by sheer hardness, it will not stop a bullet. But soft materials can flex and deform, and the more a material deforms before it tears, the more energy it robs from the bullet. Hundreds of layers of soft, flexible material such as paper, foam, or Kevlar will gradually rob the bullet of little bits of energy as it travels through them, until finally it slows to a stop. It's the same reason why most bullets won't travel all the way through a body—bodies are soft, and their tissues deform, and the energy spreads out in a shockwave instead of staying with the projectile.
Of course, the more concentrated the force is, the less resistance it meets traveling through a given material. Rifle bullets (spitzers, you'll remember), pierce more easily through any material, retaining more of their energy as they travel through obstacles. Likewise, FMJ rounds hold their shape better on impact and thus penetrate their targets better than unjacketed lead rounds—lead is soft, it deforms easily, spreading its surface area and decreasing the force-per-square-inch that it imparts.
But there is more than one way to dodge a bullet. Staying stable in flight is a tricky job, and a bullet's flight is easily destabilized by things which are completely unable to stop it. The trick to choosing good cover when nothing truly bullet-proof is available, then, is similar to camouflaging oneself in a forest: chose interfering surfaces at random, conflicting, and intersecting angles in multiple layers, so that there is no good line between you and the gun. As the bullet travels through, for example, a pile of scrap wood of appreciable size, the multiple tiny impacts will throw it into a tumble and send it ricocheting at a slower speed. It will hit something or someone, but it won't hit the person it's been fired at.
So, next time you are tempted to hide your hero behind a card table or a sheet rock wall for cover, think twice. The best you'll get out of the deal is a blind, and an intelligent bad guy will simply fire through the cover at random until he scores a hit. After all, physics aren't just fun—they're the law.
A twenty year old woman lays alone in her bed. Even though her boyfriend and roommates are all out of the house, she's not concerned about her safety. She's in a town where she knows the cops, knows her neighbors, and knows the rhythms of the town because she's been there her whole life. She has two large, frightening dogs – a coyote cross and a wolf cross—who are friendly and well trained to fiercely defend their territory.
At one in the morning, she awakes to the sound of the back door breaking in. The first lock breaking rouses her, the sound of the chain breaking brings her fully awake. She can't hear the dogs barking, so she wonders for a moment if it's one of her house mates—odd that they're breaking in through the back door rather than opening the front, but people can do odd things when they've been out drinking.
But whoever's in the house isn't moving like a member of the household.
A vase breaks. She sits straight up in bed. Someone is now rifling through the cupboards in the kitchen. This is a burglar, not a household member. And the dogs are silent. Did they get out of the yard?
She sits up on the edge of the bed, reaches underneath it, and pulls out a 12-gauge Remington pump-action shotgun. She walks out onto the hall and sees a shape moving through the half-open living room door. She pumps the action, chambering a round.
For those of you that haven't heard it in person, there's nothing quite like the clud-a-thunk of a 12-gauge pump-action shotgun chambering a round. In the whole world, it's a unique sound. If you're not holding the weapon, it's a terrifying sound.
The intruder stops in his tracks, then runs for the back door. The woman chases, down the stairs and out to the back porch, where she trips over the bodies of her two dogs. She looks up, and sees the intruder heading over the fence. She shouts for him to stop—he keeps climbing. Unable to reach him in time to stop him and place him under citizen's arrest, she takes aim and fires. The buck shot tears off a chunk of his butt, and he falls groaning and screaming to the ground on the far side.
The woman goes through the gate and holds the gun on him from a safe distance. Moments later the police, in response to a call of shots fired, arrive on the scene. Upon seeing the suspect with his load of burglary tools scattered across the ground—he is a well-known petty criminal— holding his ass and screaming obscenities at a young woman with a shotgun standing nearby, the first officer on the scene collapses against the hood of his car, laughing.
The officer forgets to call the all-clear in to the dispatcher.
The dispatcher, having heard nothing from an officer sent to the scene of a shooting, begins sending car after car, as each officer meets the same fate. Eventually, the shift Captain shows up, and, recognizing the kind of mess that has ensued, calls the dispatcher to give her the all-clear. He then sends most of the officers back to their patrols and deals with the situation.
After taking the woman's statement, the Captain faces a conundrum. The perp is a known criminal with a rap sheet, and has committed three felonies (grand theft, burglary, assault on the dogs). However, since he was running away, the shooting was not obviously done in self-defense, so is likely illegal. Since anger over the dogs was involved, it's also malicious, and thus qualifies as assault with a deadly weapon.
The Captain has no desire to see the woman go to prison for three to five years for defending herself, nor does he particularly want to send the perp to jail for upwards of twenty years for what was, in the end, a minor (and unsuccessful) burglary.
So the cop offers them both a deal.[42] The perp will decline charges on the shooting, and the woman will decline charges on the burglary. Looking at the prospect of decades in prison, the perp agrees. The woman also agrees, at which point the cop looks at the woman and says, “Now, you, go clean that weapon, and for god sakes put some clothes on!”
Evidently, up to that point, neither the woman nor any of the cops realized she was completely, stark naked, as attested by their sudden silence and blushing.
Which leads to the moral of the story: No matter that she's not wearing a stitch of clothing, a woman is fully dressed so long as she's holding a shotgun.
The Art of Home Defense
What is the best weapon for home defense, and when is it okay to use it against an intruder?
In urban and suburban areas, in well-patrolled neighborhoods, the best home defense weapon is a phone. Contrary to the impression created by cable news, the United States is less prone to violent crimes than at any other time in its history aside from the late 1990s. Not that we in the creative arts should let that get in the way of a good time, but I'm of the firm opinion that it's best to know what reality is before you go around poking holes in it for the sake of entertainment.
For those of us who grew up in areas without much crime, the notion of keeping a gun in the house can seem dangerous, foolish, or downright irresponsible. Since most characters who populate fiction are of above-average intelligence, it's worth exploring the reasoning behind the ubiquitous practice of keeping weapons for home defense.
Or, to put it another way:
What possible reason, other than rank paranoia, could an otherwise reasonable or responsible adult have for keeping a lethal weapon in their home?
There actually are a few.
To start with, according to the Supreme Court, the police have no obligation to prevent crime, and every law that attempts to expand police responsibilities to include crime prevention has been struck down by the courts through American history. The logic isn't difficult to follow: if the police are responsible for preventing crime, then they will be legally and financially liable for all crimes which are committed. This requirement would bankrupt the police—and any attempt by police to prevent crime wholesale meets with a number of practical obstacles. It would require one police officer for every thirty-or-so citizens, which is fiscally prohibitive and irresponsible.[43] Such high-density policing efforts have only ever been tried in totalitarian states (or, police states) and prisons, and have proved universally futile even in those contexts.
Another possible way to prevent crime is to transition to a truly, completely transparent society, including the abolition of privacy for everyone, of every class, at all times (except perhaps during toilet moments—assuming that there are no easily-broken laws that impinge upon the relationship between a man and his throne). Needless to say, this is also not likely to prove popular.
Of course, the police really do work to reduce crime, but they can't be everywhere at once, and burglaries happen quickly. From entrance to exit of an unoccupied home, thieves seldom spend even ten minutes. Except in riots and hostage situations (the latter of which is usually personal), most home invasions are burglaries gone bad. As such, the resident will often have less than two minutes to find a phone and call the police before she is discovered. By the time a police officer arrives on the scene, the thieves will either have fled or taken hostages.
But the final and most compelling reason can be found in the writings of Martin Luther King[44] and other leaders of marginalized minorities. Whether black, white-but-poor, immigrant, or gay, marginalized populations (and those who are close to them) are accustomed to not being able to rely on police protection.
Police response time varies by area, by the funding of the police, and by the race, class, and neighborhood of the citizen calling for help. High crime areas are, ironically, less likely to receive timely police response than low crime areas, in what becomes a self-reinforcing feedback loop.
Affluent neighborhoods, on the other hand, are always subject to Sutton's Law:[45] one robs banks because that's where the money is. A determined, professional (or talented amateur) thief can walk away from a McMansion or a posh estate with a couple million dollars in collectibles for the price of a few minutes adrenaline—even in neighborhoods well patrolled by rent-a-cops—and woe betide the soul who's in the house when the heist occurs.
For these reasons and others, millions of people opt to keep a home defense weapon, even in nations and municipalities where possession of a deadly weapon is against the law.
When writing a character who has a home defense weapon, or when shopping for one yourself, it's easy to get caught up in the glamor factor and forget what the weapon is for:
A home defense weapon's sole purpose is to protect the members of a household from an intruder that intends them harm in the minutes between the time an intruder is detected and the time a police officer can show up.
With that in mind, the ideal home defense weapon has a few important characteristics—six mechanical, and two environmental. First, the mechanical:
It must be easy to use when terrified[46]
It must be easy to handle in a cramped space
It must be highly reliable
It must be easy to use in the dark
It must present minimal danger to others (such as neighbors)
It must be powerful enough to seriously damage or kill an adult male with one shot
And the environmental requirements:
It should be stored in a place that's accessible in under fifteen seconds, but in such a manner as to not present a hazard to members of the household (such as small children). There are safes specially made for this eventuality—if you have children and are considering buying a gun for home defense, consider such a safe an obligatory part of the purchase price.[47]
For it to be any use, its owner should drill on it regularly and shoot it on a range at least once a year (and preferably quarterly). Just like with driving, experience makes all the difference in being able to operate a dangerous machine safely in unfamiliar circumstances while under life-and-death pressure.
One term that you'll notice is not on the list is “stopping power.” Hang around enough gun enthusiasts, or go to a gun show, and you'll hear this phrase thrown around all over the place. If you're shopping for a hunting weapon or a home defense weapon, you'll hear it so much it'll stalk you in your sleep.
People get really excited about “stopping power.” They'll say, for example “You want a .45 over a 9mm, because it has more 'stopping power.'” What they mean is, if you shoot an adult male with the gun, he's more likely to notice he's been hit, and stop coming at you.
Though the term originally had a substantive meaning, it has been drained away by decades of marketing and misuse. Its current colloquial definition is vague, not backed up by hard numbers, and is a red flag for marketing bullshit. If someone uses this phrase at you, ask them to define it. If they can't, ignore them.[48]
We already know that self-reloaders are prone to mechanical problems, particularly when not well-maintained. You don't want to deal with a feed jam when your life hangs in the balance. If a handgun is what you need, you're best sticking with a revolver—it fulfills most of the above requirements.
But, believe it or not, revolvers aren't the best tool for the job. First, being handguns, they are easier for children to misuse if they gain access. Second, and more importantly, a handgun requires an accurate shot.
Remember in the Chapter 1 when I said that, in tense situations, shooters without tactical training are more likely to miss at close distances than at middle distances? A standoff inside a home involving a gun is very likely to happen at five yards or less – well inside the threat distance where untrained shooters panic and fire wildly (or flinch from killing someone up close).
Finally, they fail one of the five important mechanical requirements: Since revolvers fire bullets that can penetrate walls, they present a clear and present danger to neighbors, people on the street or in the back yard, and anyone else who might be on the other side of the walls in your home.
One weapon fits all the criteria, though, and it's the weapon from our opening tale. A pump-action shotgun, with the barrel sawn off one quarter inch over the legal minimum (eighteen inches in the United States) represents the ideal combination of usability, intimidation, safety for bystanders, and reliability.
The sound of a pump-action is impossible to mistake, and by itself it can scare an intruder off, but there are other advantages as well.
A shotgun, because it fires shot instead of a bullet, will not penetrate most interior walls. Also because it fires shot, accuracy is less important – it can be fired from the hip, and the shot will spread out and scatter. Believe it or not, in tense situations, firing from the hip is the most accurate way to shoot, because it doesn't require fine motor control.[49]
Most importantly: When your life hangs in the balance, a person hit with a shotgun blast at close range does not keep coming. When adrenaline is high, a large man can fail to notice a direct hit from a .357 or even a .44 Magnum (very large, powerful loads) for a moment or two. He cannot fail to notice a full spread of buck shot slamming into his torso. The sheer force of such a blast will knock anybody back. It's the only weapon that will reliably stop anyone, at any time, without fail.
The importance of the “one shot” criteria is easy to understand once you consider the five kinds of people who will break into an occupied home.
They are high on drugs, with impaired judgment and pain response
They are teenagers, very new at the burglary game, and high on adrenaline
They are junkies looking for quick cash for a fix, and are not thinking clearly
They are personal enemies bent on doing deliberate harm to the occupants
They are genuine, no kidding psychotics, by the DSM-IV[50] definition of the term.
The shotgun also has an unexpected advantage. Because it does not fire a bullet, a shotgun is the one firearm that can reliably disable an intruder without killing them. The combat technique is called “Skip-Shootting.”
You know how if you throw a stone at the right angle you can get it to bounce off the water? The principle here is the same. If you fire a shotgun at the ground two to four feet in front of your target, the shot will bounce off the ground and embed itself in your target's shins. You embed buck shot, or even bird shot, in someone's shins, and they will fall to the ground—but the damage will not kill them (and there's a good chance it won't permanently damage them). The shins are one of only two places in the body where a person can be shot without serious risk of death – the other is the butt. But be careful—this technique requires a hard surface. Concrete, stone, tile, and very hard-packed earth can all work if you get the angle right. Carpet, hardwood, or a lawn? Forget it, the shot will just embed itself in the ground.
When is it Okay to Shoot an Intruder?
Now that your novel's version of Lt. Ripley has her home defense weapon, under what circumstances can you use it? Unfortunately, it depends on where she lives. Laws vary by state, country, and sometimes by county or city.
Shooting an intruder usually falls under the wider legal category of Justifiable Homicide. There are a number of circumstances, which vary by jurisdiction, where killing is not a crime. Most of these fall under the exception of self-defense.
In broad brushstrokes, a self-defense killing must involve:
a clear and present danger to life and limb of either oneself or another who is immediately present and incapable of defending him or herself (such as a child or an invalid).
The reasonable belief, on the part of the shooter, that there is no other option to ensure one's safety.[51]
Fear without per-existing malice.[52]
Some jurisdictions presume that all these things are true if the shooting happens in a residence—others require the shooter to testify that these conditions were met. Not all jurisdictions have the malice test, but many do. All of them require that a shooting in self defense must actually be done in immediate[53] self-defense.
The Reasonable Man Principle
When writing characters that have run-ins with law enforcement (or who are law enforcement), it's good to bear in mind the legal principle of the “reasonable man.” As stated above, self-defense as a justification for killing (or maiming) someone generally depends on the notion that a theoretical “reasonable person” would, in the same situation, believe that she had no other option than to employ deadly force to protect herself or others.
What is less obvious is that this belief is conditioned by who the reasonable person is.
Take, for example, the authors of this book. One of them is a large, broad-shouldered man in his mid-thirties with some minor combat and martial arts training. The other is a small, older woman who's had a stroke and survived two rounds of cancer. If someone were to set foot through the front door without knocking (but without making other threatening moves), the small woman would likely receive very little grief from a prosecutor for shooting the intruder on the assumption that “if he's intruding, I'm in trouble.” The same prosecutor would not extend the benefit of the doubt that far to the broad-shouldered man. The man would need to offer additional testimony, such as “the intruder was threatening violence/obviously on drugs/displaying a weapon.”
Why should this make a difference? The large man (so long as he's larger or more imposing than the intruder) is presumed to have better access to less-than-lethal means of controlling the situation.
So, if you want your characters to stay clear with law enforcement, then, at the very least, never have them shoot someone who's running away unless the target is running toward someone who they might harm.
And remember always that a woman's home is her castle. And, if she's carrying a shotgun, she's always fully dressed.
It's the trope that movies and books rely on almost as heavily as the sudden, unprovoked confession from the criminal: The forensics lab matches the bullet to the gun, and the gun is registered with the suspect, so the DA has him dead to rights.
This isn't a far-fetched scenario. In the real world it happens often enough to make it great fiction fodder. But of all the weird and unexpected facts you encounter when learning about guns, these two have to be my nominees for most bizarre: ballistics labs really exist, and they actually do help solve crimes.
Why is this bizarre?
In order for these facts to be true, one other fact must also be true: the majority of criminals are mind-numbingly stupid. Because, honestly, there isn't much that's dumber than being nailed by forensic ballistics. But to understand why that is, you have to understand what makes forensic analysis work in the first place.
Forensic Ballistic Analysis
Forensic Ballistic Analysis is the science of learning about a gun by examining the bullet that it fired and the brass that it ejected. Think Sherlock Holmes with a scanning electron microscope and a biochemistry lab.
The most cursory sort of analysis is what happens when you pick up a spent slug at the far end of a firing range. You can pretty much tell its caliber by looking, even if you're not very familiar with guns. It's even easier with spent brass, because most shell casings have the caliber engraved on the base.
The fancy stuff comes when you take the slug and the brass back to the lab.
From the time you remove your ammunition from the box, you're leaving a trail. Fingerprints on the brass are the most obvious—brass is an excellent source for fingerprints, and the surface tension in skin oil is greater than the pressure and friction exerted on a cartridge as it cycles through a weapon, so the fingerprints hold on tight.
When you load ammunition into a magazine or a revolver cylinder, the microscopic imperfections and burrs in the hard metal are leaving unique scratches on both the brass and the slug. If you're using a self-reloader, signature burrs and grooves on the feed ramp that are too small for the eye to see will leave scratches in the slug and casing along the bottom side of the cartridge.
When you fire, the firing pin leaves a mark on the cartridge's primer that is distinctive to the make of the weapon, and that mark can identify the firing pin. If the gun isn't a revolver, the spent brass is then ejected by the cycling of the action. Those actions leave a series of marks and impressions on the brass.
The bullet goes on its own journey once firing. Residue from the powder and the oil lubricating the gun mix as hot gas and condense as a thin film of sludge on the slug. The grooves and landings from the rifling in the barrel etch a distinctive pattern onto the slug. Imperfections in the metal leave their own set of marks.
When the bullet hits its target, it can deform and fragment beyond recognition, but with the application of 3D modeling in forensics, it is possible to reconstruct a bullet from the scanned fragments, and thus glean information about the gun that fired it. If several bullets are on the scene, the models can be averaged together to get a model ballistic fingerprint for a given weapon.
Figure 8.1: Microstamped brass, courtesy Wikipedia user “Microstamper”
As of 2007, California became the first state in the U.S. to require a further kind of ballistics identification, called “microstamping,” on all newly manufactured weapons.[54] The idea is that you etch a unique number on the firing pin and in the ejection mechanism, so that the brass gets stamped with a number the cops can identify. Brass left at the scene will identify the weapon, and make solving crimes easier.
Putting the bullet and brass under a microscope and subjecting it to chemical tests, and adding those elements up into a complete profile, gives you what ballistics experts call a weapon's “ballistic signature.” They call it that because it's pretty much impossible for any two weapons to leave identical markings on a bullet. Every weapon has different manufacturing defects from every other weapon, so in theory every bullet should be readily identifiable.
In some states which require handgun registration, such as Maryland, they also require that the bullet be fired into ballistics gelatin and scanned, with the fingerprint stored in a database along with the weapon's serial number and registration information. The notion is that the ballistics signature will identify the weapon, the registered owner—and therefore hopefully the criminal—if the weapon is used in a crime.
In other instances, the ballistics matching is done post-hoc under warrant from the police department. The suspect owns a weapon that fires the same ammunition as that found at the scene, and the police confiscate it under court order. They fire it into a ballistics chamber to get a sample fingerprint, and see how this matches up to the gun. If it matches up, the DA is a happy guy.
That's the theory. And sometimes it even works, but it only works for one reason:
Criminals are, statistically speaking, morons.
The Unexpected Truth
It goes without saying that everything that follows in this chapter is intended for educational purposes—this is information you need to construct believable crime fiction. We're going on faith that you're reading this because you're an author, an actor, or someone who's trying to learn what the gun thing is all about. If you're a professional or amateur criminal, there's lots of better places to go to learn how to do evil things.
Now that that's out of the way...
We started this chapter saying that ballistics is only useful because criminals are stupid.
If you paid attention to how ballistics markings get on to bullets and brass, you can already deduce everything you need to know to foil any hope of ballistics identifying your bullet. It takes very little effort to make police ballistic analysis completely worthless.
Fingerprints on the cartridges are easy to deal with—wear gloves from the time you open the box until the time you fire the weapon. Of course, it would be even easier to deal with the problems posed by spent brass if you did something like, oh, I don't know, picked up your brass? Or, better yet, used a revolver, which doesn't eject spent brass? Fortunately, most criminals aren't that smart.
Ballistic markings from the magazines? Magazines are disposable. Once you're done with it, get rid of it.
Ballistic markings from the gun barrel? Also easy—believe it or not, almost all gun barrels are also disposable. The average life of a barrel in a handgun is only a few thousand rounds. High temperatures and friction create wear, which in turn makes the weapon less accurate, and eventually they have to be changed.
Changing the barrel on a self-reloading handgun is easy. Dead easy. Someone familiar with cleaning the weapon can usually change the barrel in under five minutes. Change the barrel—or even clean it really thoroughly with a wire brush or some crocus cloth—and you've already changed the ballistic signature of the weapon.
The barrel on a revolver or a rifle is more difficult to change, but not much. Put an innocuous-looking dent in the barrel (“My son dropped it off the back deck, officer”), and visit a gunsmith in the next county to get it changed, and you've got no problem. Or simply do the job yourself with a few basic tools and any gunsmithing manual, then dispose of the old barrel somewhere it won't be found—or won't be useful if it is.
On self-reloaders, the feed ramp and chamber also leave distinctive marks. Polishing the ramp with crocus paper or diamond paper will smooth it right down.
Microstamping getting you down? It shouldn't, if you've been collecting your brass. But if you haven't, just run a few thousand rounds through the gun, and the numbers will wear down. If you don't have that kind of patience, just file the numbers off with a diamond file—it'll take you all of ten minutes. If you don't have that kind of time, take six minutes and thirty dollars and replace the firing pin and ejection spring—they are also disposable components.
Better yet, if you're Snidely Whiplash, use microstamping to your advantage and frame the Dudley Do-Right for murder. How? Dead easy. Follow him down to the gun range and pick up some of his spent brass, all microstamped by his gun. Then, take a weapon of the same caliber and murder Inspector Fenwick. Before leaving the scene, pick up your brass and replace it with Dudley's brass.
Visit: http://www.smashwords.com/books/view/134903 to purchase this book to continue reading. Show the author you appreciate their work!