






























































WOUND BALLISTICS REVIEW

Bullet Nose Shape

By increasing the meplat diameter of the 54 cali-
ber Maxi-Ball from the original of about .150 inches
to .30 inches by cutting its nose back by .095 inches
on a lathe, it was found that expansion characteristics
significantly improved. A test shot at 1388 f/s yielded
an ED of .924 inches and RL of .406 inches. At 1332
and 1299 f/s, the ED’s ran .888 and .902 inches and
R's were .424 and .426. The average expansion for
these 3 shots was .905 inches or 1.66 times the origi-
nal bullet’s major diameter. This increase in expansion
led to a decrease in penetration, with the test shots at
1388 and 1299 f/s only making their way to the inte-
rior of carton #7 (penetration for the 1332 f/s shot was
not recorded).

Curiously, the test shot at 1260 f/s had an ED of
only .717 inches while the 1231 f/s shot’s ED was
.818 inches. The fact that the faster bullet expanded
less may be due to possible damage to its meplat by
the ramrod during the seating process. Unfortunately,
neither time constraints nor carton supply permitted
testing this hypothesis with additional test shots.
Whatever the cause, the front of the recovered 1260 f/s
test bullet expanded eccentrically relative to the base.

At 1134 {/s, expansion for the .30-inch meplat
modified Maxi-Ball was only .631 inches. This shot
completely penetrated a row of 12 cartons and was re-
covered by the moving blanket. Note that in this case
and that of the aforementioned minimally-expanding
1260 test shot, the area that was formally the meplat
became concave after impact.

Experimentation with the 54 caliber Maxi-Ball to
investigate the effects of further increasing the meplat
diameter was accomplished by the simple expedient of
loading the unmodified projectile backwards prior to
firing. At 1381 f/s ED was .863 inches, RL was .569
inches, and the recovery carton was #9. The smaller
ED of the reversed Maxi-Ball at 1381 f/s relative to
the test shot with the .30-inch meplat modified projec-
tile at 1388 f/s was due to the fact that the reversed
bullet underwent a pronounced rearward flowing of
the mushroom head, leading to a final pronounced
dome-shaped profile. This condition, which I refer to
as “jellyfishing”, is usually a sure sign that a bullet has
been driven above the optimum velocity for its design.

The reversed Maxi-Ball exhibited considerable
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expansion at impact velocities well below 1000 f/s
with the ED’s for 921 f/s and 868 f/s running .739
inches and .768 inches respectively. Even at 718 f/s
and 611 f/s there was slight expansion, with corre-
sponding ED’s measuring .644 inches and .607 inches.

CONCLUSION

Bullet nose shape can be a most significant vari-
able in determining the degree of expansion that a
bullet will undergo at a given impact velocity upon
striking soft tissue or a valid test medium thereof. The
results gathered from these simple experiments seem
to indicate that for a bullet of a given caliber and com-
position, the less aerodynamic the nose profile, the
lower the expected expansion threshold velocity will
be. This really isn’t surprising when one considers that
the less streamlined a body’s impact profile is when
impacting with a given medium at a given speed, the
greater the stresses acting against this body will be.
Anyone who has ever made a belly-flop dive into a
swimming pool should understand this principle rather
well.

Knowledge of the fact that normally minimally or
non-expanding soft homogeneous low velocity bullets
can be made to expand by simple nose profile modifi-
cation should be of great practical usefulness to
designers of small arms ammunition, especially in re-
gard to the design of handgun ammunition. It could
also prove useful to forensic pathologists and police
firearms examiners in cases where modified ammuni-
tion has been used in a crime.
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Book Review

Textbook of Military Medicine,
Conventional Warfare, Ballistic,
Blast and Burn Injuries.

PART 1, VOLUME 5 ZAJTCHUK, R. (ED).
WASHINGTON, GPO, 1990.

The first of the four part Textbook of Military
Medicine (TMM) series is entitled “Warfare, Weap-
onry and the Casualty.” This part consists of six
volumes. The first five chapters (220 pages) of the
fifth volume deal with weaponry and ballistics. These
chapters are reviewed below.

Unfortunately, the weaponry and ballistics
chapters are filled with inconsistencies, contradictions,
and factual errors. The writers of these chapters have a
talent for obscuring the obvious with complexity and
bulk. Only the most dedicated (or masochistic) reader
will wade through the bloated, indecisive and ambigu-
ous pseudoscientific prose. Apparently anything in
print is assumed to be true: unsupported theory is re-
peatedly presented as fact. Only the person already
expert in wound ballistics will be able to sort out the
reliable from the fallacious. In addition to uninformed
speculation and misplaced emphasis, there are over 75
major factual errors in the 200 pages.

The material included in these chapters lacks any
sign of thoughtful evaluation and selection by some-
one expert in wound ballistics: it is more akin to a
computer literature search.
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PRIMARY CLOSURE FOR WAR WOUNDS IS
RECOMMENDED

* Pages 205-209 is an extensive description, by
E.H Pool, of the surgical method he used in World
War 1. The authors write, “From the broadest concepts
to seemingly minor details, his [Pool’s] treatise on
soft-tissue management, excerpts of which follow, re-
mains as valid today as when it was published in
1927.” In Pool’s description we find:

e Page 205 “...closure of the wound may be car-
ried out by immediate or primary suture...”

* Page 209 under his heading “Primary suture,”
we find, “If ideal conditions, that is, early and thor-
ough debridement, have been approximated and the
[casualties] can be watched for some days, primary
suture may be made.”

There is no greater lesson from previous wars
than to leave wounds open. In the beginnings of every
war we have had surgeons who think they can close
war wounds primarily -- always they have been wrong
and the casualties have suffered as a result.

RECOMMENDATIONS CONCERNING
SURGICAL WOUND TREATMENT ARE
CONTRADICTORY AND CONFUSING

¢ Figures 5-30 to 5-32 shows surgical excision of
a typical through and through wound, with punctate
entrance and exit and minimal tissue disruption. The
algorithm in figure 5-27, coupled with figures 5-
17,19,20, and 21, recommends “nonoperative
treatment” for this type of wound.
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Book Review

* On page 93 -- The authors introduce the “four
Cs” as they write, “These criteria, which date back to
at least World War I, have become known as the four
Cs:

color - the tissue is darkish

consistency - the tissue is mushy

contractility - the tissue fails to contract

circulation - the tissue fails to bleed."

How is the young, inexperienced, surgeon to ap-
ply the material presented? In treating a wound, is he
to cut out all muscle that meets
only one of the “four Cs”? or
must it meet two? Or three? Or
perhaps all four? The authors
of these chapters do not say.

"ThlS book is

M defines low velocity as slower
f I I I ed wi t h l than the speed of sound in air
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¢ Page 109 -- The Table 4-1 lists the projectile
fired by the AK-47 assault rifle as having “poor sta-
bility.” Dozens of studies agree that this bullet is
extremely stable compared to other military rifle bul-
lets -- it has, in fact, more stability in tissue than any
military rifle bullet since the first generation of jack-
eted bullets (30-40 Krag, 6.5 Mannlicher-Carcano,
etc.) that were in use at the turn of the century.

e Page 111 -- The authors add an unnecessary and
confusing level of abstraction in defining velocity
ranges:

This textbook arbitrarily

inconsistencies, B iual

BASIC
MISCONCEPTIONS

e Page 117 -- We find,
“Bullets have poor stability in
tissue.” Actually, some bul-
lets, such as the wadcutter (a
truncated cylinder shape), are
totally stable in tissue, as are some round nosed bul-
lets. Many round nosed bullets, and even a few
pointed ones (such as the AK-47) are stable through
most soft tissue paths in the human body.

e Page 111 -- 250 f/s is claimed to be the mini-
mum velocity for a round or pointed projectile to
penetrate human skin. -- DiMaio et al (J Forens Sci
Oct 1982) reported, in amputated human extremities, a
38 Special 158 grain lead round nosed bullet pen-
etrated at 166 f/s, another at 191 f/s penetrated 40 mm
of muscle after perforating the skin. It takes little in-
sight to recognize that round nosed and pointed
projectiles cannot share the same threshold velocity
for skin penetration. Also, the thickness of the skin
varies greatly at different anatomic locations -- skin of
the back is considerably thicker than skin of the ante-
rior torso: no single threshold velocity can be
universally valid for all projectile shapes hitting all
areas of the body.

44

contradictions,
and outright
factual errors."

and ultrahigh velocity as the
speed of sound in soft tissue
(that is, 1,500 m/s or 4,900
fps)....Since the first observa-
tions of “explosive “ wounds
occurred when “high velocity”
bullets were fielded in the
mid-nineteenth century...this
textbook defines high velocity as that at which explo-
sive effects begin to be commonly seen (that is,
600-700 m/s, or 2,000--2,300 fps). Velocities between
1,100 fps and 2,000 fps are known as intermediate or
medium.”

To correct the history, the velocities of the heavy
(40 to 45 caliber, weighing 300 to 500 grains)
cylindro-conoid bullets of the mid-nineteenth century
were in the 1100 -- 1400 ft/s range -- far below the
book’s “high” level. Some of these large, soft lead,
bullets, however, despite their “low” to “medium” ve-
locities, did deform on impact and caused temporary
cavities (“explosive” effects) as large the fastest mod-
em military rifle bullets.

Why deprive wound ballistics of the scientific
precision it might obtain simply by using numbers
and numerical ranges in lieu of ambiguous adjec-
tives (“high,” Intermediate,” ultrahigh” etc. -- with
every author giving his own definitions) to describe
projectile velocity?
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e Page 152 -- “...projectiles must travel at veloci-
ties greater than 200 fps to penetrate bone.” This
book’s repetition of this fallacy illustrates the prob-
lems that plague the field of wound ballistics. The
fallacy originated in the work of Harvey (Beyer,
Wound Ballistics, GPO, 1962, page 230):

“..the end of a beef femur was cut and spherical
missiles shot into the spongy bone...” [Presumably the
first 1/8 inch steel sphere that stuck in the bone mar-
row, rather than bouncing off, was traveling 200 {/s.]

Once in print, this 200 f/
s has been repeated, unquali-
fied, ad infinitum and applied
to all parts of all bones struck
by any projectile.

e Page 152 -- “...penetra-
tion of skin dissipates another
150 fps...” Actually, French
and Callender wrote “Even ex-
tremely large missiles will lose
about 125 f.p.s., of their im-
pact velocity in penetrating the
surface of the skin.” They cite no source for this data,
but we find in the work of Harvey (source for much of
what French and Callender reported without citation,
on page 229 of Beyer,Wound Ballistics, GPO, 1962) a
study in which “...several layers of skin...” were per-
forated by a 3/16 inch steel sphere traveling at 3,030 f/
s, and a velocity loss of 225 f/s was reported. No in-
formation was given on how many layers were meant
by “several,” what animal species donated the skin, or
from what anatomic part of that animal it came.

Again, once in print, such flawed data is destined
to be repeated and universalized to apply to every con-
ceivable situation of any skin penetration by any
conceivable projectile. Reliance on such dubious
data has the potential for doing real harm, for in-
stance, if inadvertently applied to the field of
forensic wound ballistics.
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 "(This book)
| consltitutes a
l threat to the care
\
|
|

of the wounded
in any future
conflict.”

* Page 188 -- “...this textbook uses debridement
to describe the surgical management of penetrating
soft-tissue combat wounds.” Thus, everything from
incision and drainage to amputation is described with
this one word, debridement. This is the antithesis of
precision and clarity of meaning: and guaranteed to
confuse, rather than enlighten. Because of
debridement’s unfortunate past -- having its perfectly
clear French meaning muddled and confused into a
hodgepodge of spurious meanings in English -- it
should be dropped from the vocabulary of every think-
ing surgeon in favor of more precise and meaningful
terms such as “incision” and
\ “excision.”

Since the writings on
wound ballistics form a veri-
table mine-field of
misinformation, those who

M lack sufficient expertise in-
} variable repeat the errors of
others. Unfortunately, the
many expensive (printed at
taxpayer expense) and impres-
ll sive looking color plates and
the fact that the book was pub-
lished — under the auspices
of the Surgeon General of the Army — by the Govern-
ment Printing Office gives it an undeserved aura of
credibility. These book chapters are an embarrassment
to the Army Medical Corps and reflect most adversely
on the Center for Excellence at the Walter Reed Army
Medical Center where the book originated.

Instead of providing young medical officers with a
basic understanding of ballistic injuries, this book will
end up thoroughly confusing and misleading them: it
constitutes a threat to the care of the wounded in any
future conflict.

Martin L. Fackler, MD
Editor-in-Chief
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