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Overview 
This is not a typical book The author has in

cluded information on a remarkable number of subjects 
related to firearms, including many topics that have little 
or no relationship to ballistics. I had some feeling of un
ease when first reading through the book, because the 
contents seemed slightly "off center" in a way difficult to 
understand. Mter a couple of chapters the key became 
apparent and everything clicked into place. The un
avoidable and astonishing conclusion is that this is a 
book on technical material written by someone with no 
technical training. The result is somewhat like crossing 
the Atlantic Ocean in a rowboat; it is a feat that has to 
earn your respect even though it has limited practical 
use. The author has clearly read a great deal of material 
from a lot of sources, has some understanding of most of 
it, and has explained it in his own way for an audience 
without a technical background and without his forti
tude for digging out material. There are almost no refer
ences to basic source material, although there is credit 
given for a few tables copied from other publications. 
The most serious problem with this book is that the 
author maintains a more or less uniform tone of author
ity throughout, but makes a number of fairly serious 
errors and misstatements in a variety of technical matters. 
This problem is a result of the author's lack of technical 
expertise and a resulting need to accept material more or 
less verbatim from other sources. The author's explana
tions are really sound only when these other sources are 
good and there are no complicated conceptual issues. 
The end result is that the intended audience (non
technical readers) have no way of knowing when parts of 
the text are either misleading or just plain wrong. The 
problems are too numerous to be completely listed; the 
examples given cover most major problems, but by no 
means all of the difficulties. 
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Ethics 
On page 301 the author describes penetration of 

spheres. This description includes the statement "For 
pellets, add .033 diameter in inches first. This is neces
sary because of the 'boundary layer' of air . . . . . .  " This gives 
the clue to the source of this material; it is from an Octo
ber 1988 article by Ed Lowry in the American Rifleman 
(or possibly some subsequent republication of these re
sults). This article by Lowry is wrong in a number of 
details (including the use of the .033 inch factor), and 
was made technologically obsolete by the penetration 
model described in Bullet Penetration. Lowry's article 
does give a qualitatively correct description of the 
threshold penetration velocity and linear penetration 
depth with velocity at low velocities. The penetration 
quantification does not correlate with soft tissue and is 
not consistent because Lowry used uncalibrated 20% 
gelatin in his tests. Nonetheless, Lowry's work was well 
thought out and an advance in understanding at the time 
it was done, and he should have been given credit. The 
author has clearly appropriated material from a lot of 
sources without giving any credit; this incident is differ
ent only because he left fingerprints. This unethical be
havior greatly tarnishes the work the author has done in 
compiling all this information. 

Basic Conceptual Problems 
It is obvious in several places that the author has 

fundamental conceptual weaknesses in his understand
ing of the basic principles of physics. On page 14  (and 
elsewhere) the author shows he has no idea that there is 
any difference between gravitational acceleration and the 
constant used to relate mass and force when English 
units are used in the equation representing Newton's 
second law (F=ma). This seems to be part of a general 
understanding of weight and mass. On page 15 the 
author states "To be technical, in engineering terms the 
pound is not a unit of weight but of force." This is not 
very technical, and also not correct; weight is a force. On 
page 16 the author explains "Material or mass is related to 
weight, but different."; most people won't find this very 
enlightening. 

The author also seems confused about the 
difference between momentum and kinetic energy. 
The equations given for these quantities are correct 
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(copied from somewhere), but the author makes errone
ous statements in a number of other places in the text 
when he is making up his own wording. On page 62 he 
correctly states that a recoil (sic, should be ballistic) pen
dulum measures momentum, but then erroneously 
states that this is a result of conservation of energy (it is 
really conservation of momentum). On page 141 he has 
the phrase "determine the momentum or kinetic energy 
in foot pounds"; but the English unit of momentum is 
pound-second. Also on page 141 he makes a ballistic 
pendulum calculation and states that "This does not ac
count for energy lost through friction, . . . . .  ", a statement 
with two conceptual errors. In the first,place, energy can 
be transformed, but is not lost; this is fundamental in 
thermodynamic'> and he himself explains this on page 31  
(apparently copied from some thermodynamics text) . 
More importantly, a ballistic pendulum has a lot of ki
netic energy transformation, but this is not relevant be
cause the ballistic pendulum utilizes momentum, not 
energy. Finally, at the close of Chapter 13 there is a 
subsection of statements accented by leading bullets 
(presumably to indicate important points); the last of 
these statements is "All of the power of momentum in a 
bullet in flight is in the kinetic energy stored within itself 
in momentum." This is one of the most nonsensical 
sentences I have ever read; it defies rational analysis, so I 
won't try. 

On page 56 the author explains discrepancies in 
numbers with the statement "That was energy and this is 
heat. Similar but different."; this explanation is wrong on 
two counts (heat is a form of energy, and the discrepan
cies are just inconsistencies) and shows a lack of under
standing of basic thermodynamic concepts. 

Page 62 contains a discussion and calculation of 
the torque on a rifle from firing a bullet that is erroneous 
in concept, primarily due to confusion about angular 
momentum and how torque contributes to it. 

These conceptual errors propagate into a lot of 
confusing or wrong text in other places. In some other 
places, the text is not in error on related topics. Many of 
these correct statements are in technically precise prose 
not at all similar to the author's usual style. It would have 
been better if the author had given references for these 
quotes not only because this is conventional and proper, 
but because this would have given the typical reader a 
better idea of what can be trusted. 
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Problems with Aerodynamics 
The author has many problems in discussion of 

aerodynamic topics, primarily because his limited un
derstanding of technical issues creates more problems in 
this subject than in most others. 

On page 147 the author states "For the study of 
aerodynamics and air flow at velocities below the speed 
of sound, air is termed incompressible." This final pecu
liar phrasing is not correct. The conventional flow 
equations at low subsonic velocities do not include den
sity changes, but air is a compressible fluid (i.e., a gas) 
under all normal conditions. The effect of this com
pressibility on flows around spheres begins at about 57% 
of the speed of sound, and the effect begins below the 
speed of sound for all body shapes. 

On page 147 the author states that the formula 
for Mach number (velocity divided by the velocity of 
sound) is a simplified formula that does not consider 
temperature, a preposterous assertion. 

On page 147 the author states "At supersonic 
velocities, all changes in air flow direction, pressure, 
density, etc. change suddenly." The "all" is not correct; 
changes in these variables are rapid at the shocks, but not 
in the subsonic flow regime behind the shocks (where 
the bullet surface is located). 

On page 149 the author gives a discussion of the 
transonic regime that is largely sentences taken from 
some book or books on aerodynamics that cannot possi
bly have meaning to anyone not already having a knowl
edge of aerodynamics (and so very inappropriate to the 
target reader). The definition given for the transonic 
range is not correct in general (it depends on body 
shape). 

On page 151 the author's discussion of drag 
seems to confuse skin friction drag and pressure drag (it 
is a little hard to follow). In actuality, subsonic bullet 
drag is mostly pressure drag due to rotational flow, with 
the skin friction drag (due to air viscosity) being small; 
the text seems to imply the opposite. 

On page 203 the author states "Kinematic vis
cosity is the resistance of matter to flow if it is a liquid or 
yield to stress if it is a solid . . . . . . .  Wood will have a powerful 
kinematic viscosity and stop a bullet quickly. Water will 
have less, but will stop it after a distance. Air also will 
stop it after a much longer distance." This statement 
(and the material following it) is almost pure nonsense. 
Solids do not have viscosity (powerful or otherwise); this 
term is restricted to liquids or gasses. The resistance of 
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hard solids (e.g., wood) to penetration does not have the 
units of viscosity, so the use of this term is completely 
inappropriate. The resistance of soft solids (e.g., gelatin 
or soft tissue) to penetration at low velocities does have 
the units of viscosity. The viscosity of water or air is not 
large enough to be an important contribution to total 
drag, bullets slow down in liquids and gasses is primarily 
due to pressure drag. Pressure drag is higher in water 
than in air because water has a much higher density. 

Ori page 204 the author talks incomprehensibly 
about the elasticity of the air. I have no idea what this 
refers to, but it is not a property of air that has anything 
to do with ballistics. 

Problems with Rotation 
The book has two chapters discussing "gyro

scopic stability" and related effects. The author never 
(here or elsewhere) properly explains what a torque is, 
and the technical description goes downhill from there. 
There are many correct statements in these chapters, but 
they are intermingled with incomprehensible prose and 
babbling trivia. To be fair, this is a very difficult topic to 
deal with, especially if there is a constraint on technical 
detail. Nonetheless, this text is not worth a detailed re
VIew. 

Problems with Terminal Ballistics 
There are three chapters devoted to terminal 

ballistics; these chapters suffer badly from the shortage of 
good material on this topic in the general literature the 
author has read. These chapters are primarily recapitula
tions of various past writings, some obsolete and some 
just ludicrous. The author just paraphrases various 
statements others have made (as usual, without identi
fYing the source) and leaves it to the reader. On page 297 
he states his dilemma and solution 'Whether for game or 
self defense, if 20 experts are interviewed, they will all 
have a different opinion. In this atmosphere of different 
views and changing ideas, only general statements will be 
made; comments that may guide the reader and help 
him or her form an opinion." The author does not give 
any indication of how he expects the reader to make 
sense of this jumble of material when the author himself 
has not been able to do so. The author's "general state
ments" are mostly either trivial or equivocal. Typical 
examples from pages 299-300 include the following. 
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"This is sound reasoning and no doubt has an influence 
on the outcome. It remains to be discovered or proven 
exactly how much." "Some experts disagree on the end 
result. ..... In all probability, the end result would de
pend on many variables and be unpredictable." "Obvi
ously a large magnitude wound in one location may 
cause disability while a large magnitude wound in an
other may do little more than aggravate things." 

The author advocates bullet testing to evaluate 
performance, but is remarkably undiscriminating about 
what to shoot into (pages 309-310). Ductseal is "expen
sive" and clay is "useful", but nothing is said about the 
density of these materials which makes them entirely 
unrepresentative tissue simulants (neither expansion nor 
penetration depth are representative). Wooden boards 
"give an interesting comparison", but "there is no resem
blance to an animal or the human body"; this apparent 
contradiction is not explained. Gelatin "is believed to 
respond similarly to living tissue", but "some people dis
agree". Newspaper and phone books "make a very good 
test" and are "an excellent home method", but what this is 
a good test of is not explained; home method is also not 
explained, and one hopes that this will not encourage 
testing in the kitchen. The author describes water test
ing, and says that "penetration can be figured closely" (by 
counting broken bags); he is apparently unaware of the 
large difference in penetration depth in water and gelatin 
(or tissue). The author cautions that "water testing will 
expand bullets that will not expand in flesh"; this caution 
is partly true but overstated because it applies only to 
unsound JHP handgun bullet designs and is not true for 
rifle bullets or state of the art JHP handgun bullet de-
signs. 

The author generally makes statements that ad
vocate kinetic energy as very important in terminal bal
listics (with no clear difference between handgun and 
rifle ammunition explained), which is not surprising 
given the popular literature that makes up his unattrib
uted sources. His inconsistencies in this view include 
page 311 "Kinetic energy is a good point to consider in 
choosing a cartridge, but not the dominant point." and 
on page 315 "Striking energy is not changed a great deal, 
from a practical point of view, by either an increase or 
decrease of up to 250 ft. lbs. of energy." 

The author offers his insights into bullet expan
sion on page 315. On the velocity required for expan
sion: "The velocity does not have to be extremely high, 
just as high as required by the bullet in question". On 
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how much expansion is desirable: "There is probably one 
that is just right for the job intended, but it may take 
some research to find out which one it is." 

The author describes Hatcher's relative stopping 
power formulation starting on page 321 (including an 
atypical reference to Hatcher's books). This is followed 
by a description of the Relative Incapacitation Index 
study (with references to the NIJ report) and a table 
comparing Hatcher's model with the RII results. This is 
followed by a mention of the Miami shootout and the 
FBI test program. On page 325 the statement 'While the 
FBI results do not sink either the RSP or the RII, they do 
expose some flaws." appears followed a little later with 
"The earlier RII test placed much value on the enlarged 
temporary wound cavity. The newer belief is that hu
man tissue is so elastic that after its return to the small 
cavity, no permanent damage will remain. Only perma
nent damage that is adequate will cause incapacitation. 
The testing also showed that kinetic muzzle energy isn't 
a dependable method of comparing ammo." This de
scription illustrates the frustrating nature of this book in 
a nutshell. Hatcher's work and the RII are described 
without conceptual context, but with numerical detail 
that is not important. The RII is recognized as invalid by 
almost everyone, but the key here is almost; the author 
waffies on every topic that has dissenting views. Then, 
buried in the mess are a couple of issue summarizing 
sentences that are essentially correct. 

Errors 
A number of errors related to conceptual issues 

or technical detail have been given above. There are 
relatively few flat out errors of fact in the text, which in
dicates that the author has really done his homework in 
research because he obviously does not have independ
ent knowledge of most of this material. A few examples 
(not necessarily all) follow. 

The author is greatly concerned about bullet tip 
damage, and discusses this in some detail on page 166. 
His statement about lead tip bullets deforming during 
firing is overstated for factory ammunition. The equivo
cal statements about bore heating or atmospheric heating 
causing tip deformation are ridiculous. The claim that 
tip damage can cause muzzle velocity to drop 10% is 
preposterous; the author must have made this up himself 
in the mistaken belief that aerodynamic drag is important 
while the bullet is in the barrel. 
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On page 171 the author states ''There are two 
basic formulas for determining ballistic coefficients un
der standard conditions. The second form is the more 
accurate and the one used the most." The two formula
tions are actually the same and so are equally accurate. 

On page 194 the author mentions an early 1900s 
bullet design that attempted to force expansion by put
ting an object into a hollow point (this sort of thing has 
been tried a lot of times in various ways). He goes on to 
claim "Today this type of ammunition would be illegal 
because it was too good at what it was designed to do." 
This statement is simply wrong on all counts; this ap
proach is not illegal, and also does not work nearly as 
well as modern JHP bullet designs. 

On page 208 the author has drawn two trajec
tory curves to illustrate the differences he claims can ex
ist. The problem is that one of these curves (the dashed 
line) is dynamically impossible; it cannot have the shape 
shown. This is not just graphics; the author's point here 
Is wrong. 

On page 314 the author states "(to get kinetic 
energy) Take half of the square of the velocity multiplied 
by the mass and divide it by the acceleration of gravity." 
This is wrong; kinetic energy = Vzmv2 without dividing 
by anything. 

On page 335 the author discusses the effect of 
rain drops hitting bullets, and states "The statistical prob
ability of a tiny bullet that is in the air for such an in
credibly short period of time striking a raindrop is 
thought by many experts to be small." I don't think there 
are any experts in bullets hitting raindrops, but if there 
were they would tell you that the time of flight of the 
bullet is not important in this calculation (only the range 
to target is because the bullet velocity is much larger than 
the raindrop velocity). A .30 caliber bullet is quite likely 
to hit a drop in a reasonably heavy rain during a 100 yard 
travel. The effect on the bullet will be relatively small 
because the raindrop weighs less than 1 grain. The 
author goes on to say "If contacted by a drop or two or 
even 1,000, the trajectory or gyroscopic stability is not 
affected." This is not true; 1000 raindrops weigh about 
200 grains (for reasonable drop size), and this would 
definitely affect the bullet trajectory. 

On page 341 the author is discussing drag and 
says 'Whatever the resistance at 1,000 £p.s. it will be 
three times as much at 2,000 £p.s." This is wrong; the 
factor is uncertain because it depends on the drag coeffi
cient of the body, but the factor is about four. 
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Style 
Many places in the text uses words and phrasing 

that can only be described as weird by ordinary technical 
standards; it appears that most of these anomalies are a result 
of taking material from an obsolete book or a failed attempt 
at erudition by the author. On page 15 'The slug is also 
called the gt--epound or the engineer's unit of mass."; I have 
never heard either of these terms in over 40 years of engi
neering work, and they do not appear in either the un
abridged dictionary or the NASA list of units and conver
sion factors. On page 17 the author uses the term "space
time curve"; this term has a conventional meaning not at all 
related to this use, and this use is wrong by any standard. 
Shortly following is the phrase 'There are mathematical 
means to calculate relations between space, time, velocity 
and acceleration."; no technical person (and few others) 
would use this wording. Examples of wording that show 
ambiguity and/or unconventional phrasing exist on most 
pages in the book 

The author sometimes refers to anonymous 
experts; this sometimes occurs when he wants to make a 
point but has conflicting information of some kind and 
doesn't know what the real answer is. On page 215 he 
discusses shooting uphill and downhill and states "In the 
following explanation, all the experts agree on the fun
damental details, but a few of the small secondary ele
ments are debated." This statement is not true; there is 
no dispute among experts because this problem is very 
simple conceptually. There is only a single dynamic 
factor that distinguishes uphill or downhill trajectories 
from a conventional (i.e., nearly horizontal) ballistic tra
jectory, and that factor is the angle between the bore axis 
and the direction of the gravitational force on the bullet. 
The author appears to be confused by the fact that some 
parameters that contribute to forces are somewhat more 
variable in these trajectories, but there isn't any dispute 
among experts about that either. 

Equations 
The author has chosen to include quite a few 

equations at various pages in the text, for reasons that do 
not seem to be related to any useful purpose. The for
mat of these equations is so clumsy and amateurish that 
it grates on the sensibilities of anyone with technical 
training. On the other hand, it seems unlikely that the 
non-technical reader will be the wiser for their presence. 
All of these simplistic equations are algebraic and use 
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single values for parameters that are actually variable. 
The author mentions that pressure in the barrel is a vari
able and states that an average pressure must be used 
(and shows a pressure curve on page 49). However, he 
seems quite unaware that the mean pressure he shows 
on the pressure curve on page 49 is not a correct value of 
average pressure in one of the three equations he gives 
on page 35 (it is correct for the other two) . In this in
stance it is a good thing that no one is likely to use this 
equation for anything. 

Content 
This book touches on an very wide variety of 

topics related to firearms, although many have little or 
nothing to do with ballistics. I have not even attempted 
to review these non-ballistic topics in the book, which 
include a history of primers and powder, powder com
bustion related topics, heat treatment of steel, historical 
discussion of rifling, a short history of cartridges, some 
statistics, various topics related to handloading, shooting, 
and general firearms .. There are very few (if any) indi
viduals who could read through all this material without 
finding at least something that they didn't previously 
know. These non-ballistic sections tend to report facts 
rather than attempt to make analysis, and the author is 
much better at this. Judging by the part of this material I 
have knowledge of, these non-ballistic sections are more 
interesting and more reliable than the ballistics sections. 

Conclusions 
It is unfortunate that the author did not put his 

diligence in rooting out and organizing information to 
better use by gathering and rep9rting information on 
ballistics and properly attributing sources. He could then 
have produced a very worthwhile book, but has not done 
so as a consequence of trying to demonstrate capabilities 
he does not have. 

Most readers will learn a number of things by 
reading this book; the risk is that on ballistic topics this 
new knowledge may well include things that aren't so. 
Someone who knows little or nothing about ballistics or 
firearms might find the book useful at its modest price 
for the breadth of information it contains, but should be 
cautious and check anything they are interested in with a 
more reliable source. 
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The widespread misinformation and lack of understanding concerning ballistic injury are well known to anyone who 

understands the subject and keeps up with its literature. The undesirable consequences of these deficiencies range from 
substandard gunshot w0und treatment to lessened law enforcement effectiveness. 

The effects of penetrating projectiles on the body is of vital concern to trauma surgeons, weapon designers and users, 
and those involved with the forensic aspects of ballistic trauma. Yet, we know of no other organization that deals with the 
subject exclusively and in depth. Papers containing ballistic injury data appear in widely scattered sources, since many groups 
include projectile effects peripherally in their interests. In each source, however, wound ballistics papers comprise a very small 

percentage of the total, and most of these papers contain numerous errors. Wound ballistics expertise is sparse, and human 
inertia being what it is, once in print, errors are likely to go uncorrected. Even when discredited by letters to the editor, these 
substandard papers remain in the literature to mislead the unwary. 

What needs to be done? First, the valid literature needs to be identified. This will give the interested reader the 
scientific background material on which to build a solid understanding of the subject. Next, an ongoing periodic critical review 
of the wound ballistics literature needs to be initiated. Finally, an easily accessible source of wound ballistics expertise needs to 
be established. 

The International Wound Ballistics Association has been founded to fill these needs. The IWBA publishes a journal, 
the Wound Ballistics Review, which contains original articles and reviews of other publications. By focusing its expertise upon 
the literature relating to wound ballistics, the IWBA hopes to stimulate an increased awareness among editors, writers, and 
readers and to help minimize future inaccuracies. Additionally, the International Wound Ballistics Association is prepared to 
offer expertise to assist any publication concerned with avoiding error and maintaining technical accuracy. 

The IWBA encourages skepticism. We are convinced that only by encouraging active questioning, reevaluation and 
verification of views, data and cherished beliefs, etc. in the open literature can wound ballistics assume its full potential as a 
science. 
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