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pence resulling from the use of

Firdacms 15 commenplade oocir-
rence in (his countey, Eholy medio accounls
report on the barbanty that hesicpes cilies
acrass the United States as confrontations
invelving liw enlorcement and heavily
armed: criminals becoane mone previlent.
with this i mind, the Fieearms Traimning
Linit ot the FBI Academy in Quantico, VA,
sel oul o develop detailed specifications fo
a general i2sue BRI firgarm. Althoush the
revolver hal served the FBI well [or several
cecades i1 booamie quite evidenr ihal maor
changes were critical 1o the well-heing: of
oo AgenlE and Americin cilisens.

The FBI began an extensive evaluation
o available Tireamms in 1987, From this
evalualion, it was determined thal no exist-
e pistol hacd ol of the Features considered
necessary for o genernl issue FEI handgun
It also became clear that the 1ssoe of caliber
was abselutely critical and needed o be
resolved as well,

A Wound Ballistics Workshop,
atiended by scientific and medicul experts
Tromy theosghowl he:Mation., convensd at the
FEL Academy to formefate criteria for
anumbon perbomance o omeel he spe-
cifie meeds of-law- enforcement. Then;
relving omothe besr information: that coulid be
acquired regarding wound bBallistics, the
Frrearmes “Training Unit designed a series of
Less o analyee ammunition performance
willy pepard to penetcation and wound size,
the e factoes thal aovers handpun - wound-
ing cffeeiiveness.

Eight different tests were condugied
using e ballistic gelatin, since this sob-
stance most nearly duplicates sofl human
muscle nEsie. By fieing anununition e pela-
tin blocks, FBRI firearms expers were able o
approsimate the resistanos of musele oo the
passaze ol buller, Using varioos mnulenals,

Director’s Message

such as clothing. car metal . windshiefi
plass. woodl and plaster board, a5 chstacles
theosegh whitch propectiles would have 0
pass hetore reaching a tareel, each shot was
carelully measured 1o determine the depth of
penetration and the volwme of tissee
displaced,

The-amrmumition tested included the
Upnmeand 45 caliber, ke bao most com-
monly wsed pistel feunds i s enforce-
mend. In addition, the I0mn podml woas
developed o perform within the same
velocity ranges a5 the 9mm o and 43 ronnds,
and that round was-subjected 1o the sume
st standards.

Based on the results of these fests, the
FRLis umdertaking o major change in i
firearms progrant, [ bave aothorized the
tramsicron from the (58 Special’. 357 magnum
revolver s 1mm semiautomatic pisuel as
(e standacd issue Tirearmy for all FBI
Ageniz, Sulficient gquaniitics of 1he new
weapon and ammuamition will be procured as
s0n s possible 10 rearm the enline Azxent
population.

The FBI's extensive testing and. evalua
tion progrim ol the 10mm: pistal realfirms
ihe-constint peed for continued mesearch o
equipment desizn o incresse law entoree-
meent effcieney. We cannol affornd 1o
Become complacent with current iechnology,
We st continge 1 devole our personnel
and Tesources 10 assine thal each ofliceris
equipped with the most effective equipnenl
avaifable, The lives of our fellow officers
ind the citizens of the United Stes depend
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The FBI's 10mm Pistol

By

JOHMN . HALL
Spacial - Agent
Firsarms Trainieg Lo
FEI Acadamy
Quanlice, VA

of severil decades, FEI

Agents carried the (38 cali-

ber revolver as o stundard
firearm, Mow, afler exiensive Lest-
ing and evaluation, the FBI is con-
NETTIing tooa new scmiatiomatic
piatol. The new pistol, buill to FBI
specilications and chambered for a
nesw cartridee—ihe [mmm, will be
issuged tooall FBL Ageniz o replace
caisting revalvers, This article
deseribes the process that led (o
Lhis decision.

BACKGROUND

CThe autharity for FBL Agengs
T carry fircarms was Firs granted
in 1934, Althongh pistols were
semelines pssued or permilled on
alimited basis, the revolver pre-
daminated s the FEI sidearim,
The first significant shifl necurred
in 1981, when Special Weapons
and Tacties (3WATY wams were
eguipped witl lacee capasity Qinm
pistels. Since then, 9nnn pistols
have also become the issuc
weapons for the FBLI's Hostuge
Rescue Team (HETY and. special
surveillance teams.

For the peneral Asent popula-
i, however, revelvers remained
the issue weapon, though the
increasing wse of pistols reflected
pomrawing receanition that the
modern pisie]l provides cerfain
adviantages over the mevolver, Pri-
marily. pitols anc generally more
compact and porable and provids
A lavger anmpmunitian capacity,
They are alzo quicker and casicr (o
relosd, Moreover,. experience has
shown that pistols are generally

caster o shool quickly and acco-
rately due tathe self-cocking oper-
ation of the alide following cach
shot and the more efficient trans-
mission of recoil. Whal 15 most
nnpactant, however, 18 thar pisiols
ave proven 10 he durablie and reli-
able.

Umioubtedly, interest in pis-
tols intensified when nnovalive
desiens ol the weapon bezan (o
appear on the marker ducing the
carly 19805, Whereas the basic
revolver design remains much as it
was at the turn of the contury, the
pastel has been virally refash-
joned inorecent years, providing a
wide mnge of such innevative fea-
ures as double-stacked large ca-
pacilty magazines, double-aclion
Irigeers, ambidextrous controls,
multiple salewy devices, and end-
less vasieties of shapes and sizes,

Meanwhile, other cvents en-
tered into the picture. Instances
where luw enforcement officers
were confronting more violenl,
heavily armed subjects appeared 10
beon e rise. The increasing use
af semiauromatic and even Felly
automatic weapons by cerlain seg-
ments of the criminel element
began 1o rise concernys about the
adeguacy of faw enforcement
arEuument,

SELECTION OF A
MEW HANIDMGLN

In [987, new impeius was
aiven 1o the FRI's ongoing cvalua-
o af [rearms and wmmunition,
The Firegrms Traming Ymd,
focgled a1 the FBI Academy in

.M har 15849 1 3




Cuandico, YA sel ol o wlently
the best pozsible handgun for FBI
Agents, Fircarms fraining cxperts
undertonk & major westing project
e evaluate o variely of oo and
A3 caliber pistols then on the ma-
ke, While several of the pistols
tesied were effective, none pos-
sessed all of the fealures desired in
@ general isgue FBL weapon, The
challenge was o develop a pistal
that met the needs of the FBI.

[n the meantime, as a2 re-
sponse 1oop growing perception
within Azeni ranks. thal o pistol
Wi pn:ﬂ:r:lhl.': tohe revalver, the
Direclor of the FBEL authorized
Apents loouse personelly owned
pistels, cither %mm or 43 caliber.
as long ws the weapens were of
approved manufacture and design
anl the raining and qualification
sranadards were med.

A Cuestion of Caliber

The mosl critical, and cortro-
verstal, pssue relatng o the selec-
vicn el a new FBL handgon was
thit of caliber, Questions have
been raised net only about the ade-
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parameters of the FBI's
test profocol was the

The best performing
round within the

10mm.
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quiacy of some weapons but also
aboul the wounding effectiveness
ol some  ammunition: Case
accounts of shoolngs docwment
the facl thal sabjocis receiving
fatal, bul not incapacitating.
witmids have been able 1o retwen
fire aod inflict further damage.

Wound Ballistics

A% a means of resolving the
preklem, he FEI convened
Wound Ballistics Seminar at the
FBI Academy in September [987,
The partcipants included noted
individuals from Lhe scientific
and medicsl communities from
throughour the Mation who pas-
sessed relewant experiize in the

Nedd of wound ballistics, One of

the primary purpeses of the semi-
nar was toadentify the pecform-
ance criteria ofF a bullet most Likely
L indlict an incapacitating wound
on a human target.

A second purpose of the scm-
inar was 1o determme, 17 possible,
which of the 1wo calibers, Lhe
gmm or the 43, was Tikely o be
mosl effeciive in accomplishing

tht goal. And, although the semi-
mar was unsuccessful in con-
clusively reselving the caliber
guestion, it did identify the desir-
able perlformance criteria of an
effective bullet.

Incapacitation, in the Law
entorcement context, may be sim-
ply described as bringing about the
innmediate cessation ol hostile or
threatening activitics. Incapucita-
tion may result from peychological
ar physiological factors. Paycho-
lpgically, some individuals are
predisposed te fall down at the
soand of sunfire, while others
muy conline 1o fght even though
they are sericusly-—even Budally
waunded. Becaose a particular
perscn’s psycholugionl response to
& gunshiot wound cannal be pre-
dicted, ammunition performance
must be viewsd Irom the perspec-
v of physiological incapaciti-
tian.

The seminar parlicipanls
unanimously concleded that pliva-
inlogical incapacitation can be
accomplished in onc of two
wirviE—lamage o the central nerv-
cizs svatem {the b or upper spi-
nal columal or significant loss ol
blood. Because the placement of a
shat in the relatively small, highly
mebile target area of the brain
cannol e counted wpon o inoan
armed confrontation, & bullet mus
therefone: be capable of pencirating
the hody sufficiently 1o pass
throwigh major aneries and blood-
bearing orpans o ensure fmely
physiological  incapacitation,
Without adeguate penctration,
phyziclogical meapacitalion cun-
not be atfained. Given adequale
penetention, the only reliable way
- increase the effectiveness of the
weoand 1% 1o incnease its size, (hos




increasing the amount of fssue
damage and (he rate of hemor
rhage. Thus, the FBIY s test pro-
gram was designed (o evaluate
buller peneteation and wound size.

Ammunilion Test Design

With the performaoce crileria
acguired: frome the Wound: Ballis-
lics Serminar, the next slep was o
desien and construct o series of
ANUTERILEOn lEsls o measure the
pertormance of different rounds
azainst those standards, Foe tha
purpase, the Firearms Training
Limit established o working group
which imcloded personnel Twomethe
Special Operations and Reszarch
Linir, the Hestage Rescue Team,
ancd the Institetion:l Research
Dgvelopment Unit,

The tests were desiened we
simulate factors realistically.
Therefore, i the etfects of bullers
upnm hwman lssee wene g0 he real-
esfrcally measured, o subslance
that would duplicate fumman tssue
wis needed, Based upon the re-
search of Dr. Martin Fackler,

Director of the Army™s Wound
Balliztics Labormtory, ot the Let-
termman fnstifnie e San Franciseo,
1% hallistic gelatin was sclected
to simulate: =oll human musele
tizsue, Bight zepacale penelralion
teses were conducted by fireg bul-
Fers info thiy substance.

66
... the FBI's test
program was designed
to evaluate bullet
penetration and wound

size;
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MAlso, simice experience dem-
anatrated that bace tissue is seldom
visible omoa target inoa violent con-
(contution. seven of the cight teals
mluded covering the @elatin with
tvpical elothing material {cotton
T-shirt material, flannel shirt
mweberial, [0 oz, down in & nylon
carrier, and denim). To assure

FBI BULLET PERFORMAMCE CRITERIA

vadidity  and standacdization,
clothing manulactiurers were con-
aulted o deermine the averaze
thregd count in iypical wnder-
clothing, shirgs, and jackeis

Diher fuctors were then con-
sidered. Because FBI Apents [re-
guently confront subjects in ve-
hicles, hehind doors o owalls, and
at various distances, clothed gela-
tin was placed behind windshield
flazs, car door metal, ploster
board and plywoosdl. Armmn, man-
ihstirers in the construction and
awtamahile indusiries werg con
sulted tooassere that the malerials
used replicated substunces that
Busllers would have o poss throueh
in eeal-life sitations, While most
of the test shoets were fired From g
distance of 140 feet, some of the
Lesls wers conducted at 20 vards o
pssess the effects of distnee and
vielozily foss an penereation poten
{ET

Five shots were fired in cach
ol the & penelralion tests, provid-
ing it telal of 40 shots for each cal-
ihor or buller tvpe tested,

FB| STANDARDIZED AMMUNITION TESTS

Test 1 — Bare Gelatin @ 10 feet

Test 2 — Heavy Ciathing & 10 feat

Test 3 — 20 gauge Slecl & 10 fast

Test 4 — Wallkoard @& 10 foe

Test 5§ — Plywaod @ 10 fea

Test B — Aulo Windshield Glass & 10 fest
Test ¥ — Light Clathing 66 20 yards

Test 8 — aulo Glass & 20 yvards

1, Penctralan

& inimem Acceplanlg-—12"
b, Maximum Desiralle—i g

2 Gize of the Waund (Velume)

a. Fromtal Area of Buliet
b. Daplh of Peneiration

LU0 4
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The Competing Calibers

Oinec the tests were designed,
i decision had o he made regand-
ing-the calibers to be tested. In
pistol cartridges, the two most
obvious contenders were the 9mm
cand S caliber. The 9mm round
ested was the 147 orain subsonic
hallow point round produced by
Winchester: the 35 round selected
lor the lest was the Reminglon 185
aviin hollow point, The selection
of these particular cartridges for
lesting was based, in large pact, on
Uhe consensus of the Wound Bal-
lisgic Warkshop participants that
these bullers should provide supe-
o pencteation. over other hallow
point bullets in their respecrive
calibers.

1 i mreantine, a SEPETLLG
research and develapment project
had been vndertaken with the
Wrmimn cartridge 10 assess its ap-
plication o law enforcement
work. Althoogh the mon (40
citliber) is o relatively new car-
tridge, with few weapons pres-
ently chambered for i1, is unigue
siwe, halfway between the 9mm
A5 caliber) and the 45, appepred
e offer the possibility of a thind
wiable Liw enforcement pistal car-
trdee. In addition, unfike its com-
petitors, the potential of the new
cartridge wis virtoally entapped.

Samples of commercially
available 1Umm ammunition were
goquired and preliminarily evalo-
ated as o ta suitabiticy For law
enlorcement use. The high clham-
ber pressures generated by the
commercial loadings, with the
resultant heavy recoil and muzzle
Blast, tended 1o offset the other-
wise excellent performance of the

AR Ao 19a1 SRt Boing Arad o satd wingdshiahd glass
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cound. Therefors, the FBI Fire-
arms Trammimg WUaar decided 1o
create o new loading . for the
Wimm, ane with velocities com-
parihle fo those of the competing
Grien and L33 cactridges. A 18O
grain hollow point bullet was
acuired and handloaded 1o a
vielovily of Y50 fecl per second.
Thiz loadimg oot only matched the
velocities of the other two car
tridges, but it alse dramatically
reduced recotl and muwszle blast.
In the absence of factory
amnition built 1w the desiced
speciticiiions, e 1mm rownds
inttially suhjected o the test pro-
tocal were those handloaded by
the Firearms Troining Unit staff.
Subsequently, Cfactory-leaded
I0mme ammsnition wis acguired
andd built fo the desiced specifica-
s, which actually. met or sir-
passcd the performance of the
handiomded, test ammunition.

The Test Procedures
Beoause the objective was 1o
sl wmmunilion end nol weapsns,
the anminial wars were conducizd
with industry standand test bamels
These larrels see bl fo-standards
extablizhed by the Sporting Arms
and Amenunition Manulficiuring
[asticute (SAAMD and dee ilooed
W optimize the ballistic clficiency
of each caliber: Test barrel fength
15 determined by thee internal bal-
listics of the caliber. Conses
gquenily, the barrel lengths vary
with each caliber. For example.
e oprimal st barrel for the 9mm
iw 4" i Jeneth, wiile those of the

[ amd 45 are &7,
The mmmediate concern was the
possibality that the Jonger test bar-
rels for the F0mum and 45 wonld

provids an advantaze by increas-
ik their velocities. In reality, it
was discovered that increased
velocity actually diminizshes the
penetration performance of hollow
poind bolles im gelatin by increas-
g the rate and degree of expan-
sion. [0 was noed. for example,
tliat hoth the 10mm and 45
schicved lower velocities, bl
orealer penstralion, when Tired
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created by the passaze of the bul-
ler into the sefatin, and o photo-
graph waz faken, Then a separate
team from the Institutional Re-
search and Development Unit con-
ducted  the: measurements o
ascertain penstration {measured in
inchesy, buller expansian. and
retained bullet weight. Finally, the
wiluene of besue digplaced {wound
size) by the passage of the buller

Although penetration and wound size govern
handgun wounding effectiveness, penetration is
the more critical element.

Ceom shocter pistol barrels than
when lired from the lenger Lest
barrels with somewhat higher
velocities. Thus, the longer fest
barrels used with the I{mm and
A5 worked as o bandicap For those
Pwa calibers by lessening the
degres of penctration. That hand-
cap would bave been eliminated
by using test barrels of equal
lengehs, and the dizsparity. betwesn
the penciration performance of the
St and Lthe two other calibers
wionld have been even oreater thamn
that astwally atamed. Since the
longer est barrels were nol giving
any advaniage (o the [0mm and
the 45 culibher (quite the con-
tracyd, e Tests were” continued
With exismimg equipment,

Adter indgial les1s o mepsuee
velooiy and accuracy, A0 ronnds
of wach caliber were fired by FBI
firearms personnel (o messure
peneivation and wound valume.
Following cach shot, red dve waz
injected into the wound channcl

29

wirs computed in cublo inches and
recondid,

The Results

Although peneiration and
wound  size sovern  handgun
wounding eflecliveness. penelri-
fion is the more critical elemeant
Theretore, a minimm standanl of
12" of penetration in the acelatin
wag establizhed, The following
penetration results indicate the
mumber and pereentage of sounds
in each caliker that met or ¢%-
cecded the 127 mimimuoanm:

[Omm-39 ot af 44
(0T A
3337 shots oul of 40 (92,55
Ymm-27  zhots our of 4
(BT 5%

Awoa point of reference, Lhe
standarcd ds=ue 38 Special, 158
prain lead hollow poind roend was
fired through the hatlery of tests.
Adthoueh the 38 wis notu ““tesl™
round; and therefore nol (ared

shots
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It @AiRILAIGTY pesls Wi Ransictad Wil drousing s aard asr b e,

under the sume strict test contrals,
the penetration performance wis
similar w that of the 9un, pro-
ducing acceptable penstration
67.5% of he lime.

It should be noted that no
misximum penctiation standard
wits eslablished, This reflects the
Judgment that underpenetration of
a handgun bullet presenes a far
greater risk to the law enforcement
officer than overpenctration does
toan mmocent bystander, Congil-
ering that approximatcly B0% ol
the rounds fired by law enfaree-
ment officers engaged in vielent
encounters do onot steike the in-
fended targets, it was desmed
somewhat gnrealistic tooattech 100
much significasce 1o the potential
risks of overpenetration on the purt
of those that do. Mevertheless, in
assgssing the potential volume of

# ) PO Lasy Eddarctssn Oubelin

wounds created by the test bullets.
grealer allenlion was given o the
potential tissue displaced up oo
depth of 187 For practical pur-
poses, penelration beyond that
range would most likely curry the
bullet vutside the body.
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Once the tests were
designed, a decision
had to be made
regarding the calibers
fo be tested.

Averaging the volumerric
resulls over afl eight test events,
the [Dmm and 45 displaced simi-
lar volumes of tissue within the
desirable penetrstion ranse of
18— 0| and 4.22 cubic inches

respectively—uwell bevoend thal
displaced by the Smm and 35—
which respectively measured 2,42
and 2. 16 cubic inches,

Asan additionz] consilera-
Hon, the [mm was by far the
mosl-aceurate round fested, con-
sistently providing one hale 10-
shot groups 8t 235 yards of less
thar an inch (77" average) with
Both handleaded and factory am-
munition built 1o FBI specifica-
fions, By contrast, the %mm
averaged 23" and the [45 gvar-
wered 27,

CONCLUSHON

The conclusion was obvious.
The best performing rotind within
the parameters ol the FBI s 1est
protocol was the 10mm. Accord-
imgly. the Director of the FEBI
approved the recommendation thu
the new  |Omm carlridee  be
adapied as the standard caliber for
a new FEI pistol, and that the now
pistol be procured in sufficient
quiantitics to replace existing
revolvers.

Thee tests that led to this deci-
sian by the FBI are available, on

Cregues b interested Lows enforee.

menl agencics. Moreover, wm-
mnition westing will continue and
extend 10 other calibers and bullets
available for law enforcement use.
As additional esl resuits are
compiled, quanecly  opdates will
be automatically mailed 1w recip-
ients of the original 1ea0 repor.
Requests for the west report eatitled
“Ammunition Test Hesulis®™
strowld be mailed ta:
Firearms Training Lnit
FERL Academy
Chnantico, WA 22135

[l




	fbi-bulletin_intro
	fbi-bulletin_pg01
	fbi-bulletin_pg02
	fbi-bulletin_pg03
	fbi-bulletin_pg04
	fbi-bulletin_pg05
	fbi-bulletin_pg06
	fbi-bulletin_pg07

