
a61A031 240 BALLISTIC RESEARCH LABS ABERDEEN PROVING GROUND MD F~ G 19/1fl AMMUNITION FOR LAW ENFORCEMENT. PART III. PHOTOGRAPHS OF BULLET——ETC (tJ)

UNcLASSIFIED 
SEP 76 B XZDEBSKI, H OFFNEV 

NL

H ~I1tII 1 E~1IUE5
‘un—glInflEIIU ’U~!U!Ufl ~I
!IUflBI!UI! tU

_ _  
_ _ I,. I



MEMORANDUM REPORT NO. 2673

AMMUNITION FOR LAW ENFORCEMENT: PAR T III ,,
PHOTOGRAPH S OF BULLETS RECOVER E D A FTER

IMPACT ING T I S S U E  S I MULANT

W illiam J. Bruchey, Jr.
Bernard Izdebski
Henry Off ney
Bruce Rickter
James Haynie

September 1976

Approv ed for pub~1c release ; dis tribution unlimi ted. 27 ~~
‘

USA BA LLISTI C RESEARCH LABORATOR IES
ABERDEEN PROVING GROUND, MARYLAND 

_ 
_ _ _



L I

Destroy this report when it is no longer needed.
Do not return it to the originator.

Secondary distribution of this report by originating
or sponsoring activity is prohibited.

Additional copies of this report may be obtained
from the National Technical Information Service,
U.S. Department of Commerce, Springfield , Virginia
22151.

The findings in this report are not to be construed as
an official Department of the Army position , unless
so designated by other authorized documents .

~~~~~ ii:~ =::: ::: E~~~~J:_~-~ ~A



_____________________ I F L I P
s~~CuRITv C L A S S I F I C A T I O N  OF ~ HIS P A G E  (W7..n Od e  Pnter.d)

~EP~~T DOC E ‘~ T” READ INSTRUCTIONS
r~ vi~ uM i~ I ~~ lul” rMU BEFORE COMPLETING FORM

I RE PORT NuMH ~~R 2. GOVT ACCESSION NO. ~ . R E C I P I h N T S  C A T A L O G  NUMB ER

BRL MEMORANI)IJM RIP OR’I NO . ~(~‘3 I
/ ~~~~~~~~~~ ~“‘~~~ .—~ 

~

‘.- —“—

~~~~~ / 
M~~~~~kX ~~PkR~OD C O V E R E D

Aj nj ij unj tj on for La~ Enfo rcemen t ,  Part  I I I .  
~~~~~ I F inal

~~
-j Photographs  of Bu l l e t s  Recovered Af t e r  Imp a c t i n g j  2

Tissue  S i m ul a n t .  ~~~___~~____ _ .  - -~ f UPERFO RMING ORG.  RE PO RT NUMB ER

________ ___________ 8, C O N T P* CT  OR G R A N T  NUMB ~~R~.,

w i l l  uc, ,! ./Bruc ~~ v , Jr. Bruce /Ri c~ ter

~~ _ _ _ _  

~f
.Iaine

7
Ha. ’n1e 

_ _ _ _ _ _ _ _ _ _ _

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ADDRESS PROGRAM ELEMENT . PROJECT , TASi~A R E A & W  UMBERS

Aberdeen P ovi Ground , Ml) 2 1005 ~~~ ~~~~~~ 626l~~~~ ø

I I .  CON~~RO LL ING OFFICE NAME AND ADDRESS ‘(~1~.~’ - O~~~~~~mY nATE

US A ro y  Materiel Development l~ Readiness Comma~~ EP’~~~~ER
51)01 E i s e nhower .Av ci i u c 35
,\ le y  u i i i r t u ,  ~ .\ 22333 . 107

‘4  M O N I T O R I N G  AGENCY NAME & ADD RESS(I( dIffe~~~t ~ o~~~~~j it,o/,Ii~ng Off ice) 15. SECURITY CLASS. (of thi. r .po r t)

~i UNCLASSIFIED

/ IS.. DECLA SSI F ICA T ION /OO WN G RAD IN G
SCHEDULE

____________________________________________________ N/A
IL DISTRIBUTION STATEMENT (of thi. Report)

Approved for  p u b l i c  release;  d is t r ibut ion u n l i m i t e d .

- 

~~~ / ~
17. DISTRIBUTION STATEMENT (of the .b.tr.cI .nt. ,.d In Block 20, If dlff.r.nt from Report)

IS. SUPPLEMENTARY NOTES

tS . KEY WORDS (Continue on r•v •r~ e mid. If n.c..wy a.d Identify by block number)

Small Arms Penetration Studies
Wound Ballistics Tissue Simulant
Bullets Stopp ing Power

N Incapacitation

A~~~T R A C T  (C~~i~~~. ..r~~ ei~~ rt iesc ,S~~V .~d Identify by block rnm,ber)

A comprehensive study was conducted for the Department of Justice to determine
what factors influence human incapacitation by handgun bullets . An evaluation
of the effectiveness of nearly all commercial handgun bullets was made. As
part of the study, each bullet was recovered after impacting and penetrating
a tissue simulant target. This report is a supplement to the overall program
methodology and results presented in a BRL Report entitled , “Ammunition for
Law Enforcement : Part I , Methodology for Evaluating Relative Stopping Power .

~~~ K”
DO 

~~~~~~ 
1473 EDIT1ON OF I NOV 85 IS OWSOL EIC UNCLASS IF I ED () 5’ )~~ ‘7 52’j.)

IV ~~ SECUmTY CI ASSIFICATIOPI OF ThIS PAGE (~~In Dale Entsr~d) ‘~~~~



-~ 
,
~~~
-

~~~~~~ ..-- ~~~~~~~~~~~~
-

~~~~~~~
--- 

~~~~~~~

t INCLA SSIPTPD
SECURITY cLauIFacAnos OF THIs PAO E(Wh Dala IRIalW~~

~and Results. ” Preiented in this report are the photographs of bullets
recovered after firing during this program .i

~
T .

LPICLASSIFIED
SICU~~lTV CLAS SIFICATION O F THI S PA GCt’mI.n Data Ent.r.d)

_ _ _ _ _ _  .— -.~~~~



TABLE OF CONTENTS

Page

I . INTRODUCTION 5

II. PHOTOGRAPHIC RESULTS 6

DISTRIBUTION LIST 105

D L ~~ T. 

‘
~~ OCT 27 191~

L ~~~~~~~~~

3

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _



1’
~ 

-‘ -‘- -V - ------‘--.-.V 

~~~~~~~~~~~~~~~~~~ ~~~

VV

~~

_ VV 

~

VV ,

~

VV V •_,

~~ 

- -

~

I .  INTRODUCT I ON

2 In December 1972 , the National Institute of Law Enforcement and
Criminal Justice of the Law Enforcement Assistance Administration ap-
proved and funded a project , submitted by the Law Enforcement Standards
Laboratory (LESL) of the National Bure au of Standards , to conduct a
study of the term inal effe cts of pol ice han dgun ammunition. LESL late
in 1973 contracted with the U.S. Army Ballistic Research Laboratories
(BRL) to conduct the study and prepare a report of its findings . The
purpose of the study was to provide federal , state and local law en-
forcement agencies with a criterion for use in selection of handgun
ammunition ; a criterion which considers not only the offensive capabili-
ties of the ammunition , but also the safety factors concerning innocent
bystanders. The purpose was not specifically to show that studies by
previous investigators were invalid , but to bring the salient features
of these previous studies together with a more detailed and updated
description of the entire scenario to produce a unified approach to the
problem which would allow an objective evaluation of handgun effective-
ness.

To place the question of handgun effectiveness on the level of an
objective approach, three primary terminal characteristics of handgun
ammunition were studied:

1. Relative Incapacitation of Human Targets (i.e., relative
stopping power).

2. Ricochet Hazards.

3. Material Penetration Characteristics.

As the focus of the study was on commercially available handgun
ammunition in the caliber range from 0.355 (9mm) through 0.45, an ex-
tensive laboratory investigation of all significantly different handgun
bullets available to law enforcement agencies in the United States was
conducted. This report deals with experiments performed for the rela-
tive incapacitation portion of the study from which the following data
were extracted:

lÀ . Measurement of the formation and subsequent development of
the temporary cavity produced in tissue simulant by each
bullet as a function of striking velocity .

lB. Measurement of the general dynamic behavior of each bullet
as it penetrated the tissue simulant, its stability, and
deformation , as a function of striking velocity .
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lC. Measurement of the impact velocity by factory loaded
ammuni tion corresponding to each bullet un der study when
fired from various handguns currently used by law en-
forcement agencies.

The photographic data presented in the following section were
gathered during Part lB . The volume of the data generated for relative
incapacitation requires that the results be presented in three separate
report s as fo il ows :

Ammunition for Law Enforcement: Part I , Methodology for Evalu-
ating Relative Stopping Power and Results.

Ammunition for Law Enforcement: Part II , Data on Cavity Forina-
tion and Bulle t Defo rmation Dur ing Penetration of Tissue
Simulant.

Ammunition for Law Enforceme nt : Part I I I , Photographs of Bulle ts
Recovered After Impactin g Tissue Simulant.

II. PHOTOGRAPHIC RESULTS

During the conduct of the tests to evaluate the effectiveness of
hand gun bullets agains t personnel , each bullet was fired into a 30 cm
long block of tissue simulant. For each test shot, the penetration of
the bul let was recorded dynamically by both high-speed cinematography
and flash x-ray photography. After each shot (when possible), the
bullet was recovered from the tissue simulant and photographed. Pre-
sented on the following pages are these photographs.

The data are arranged in the following sequence:

1. Manufacturers are listed alphabetically.

2. Within manufacturer, the data are presented from smallest to
largest caliber.

3. Within caliber, the data are presented in the following
order for construction type :

6



a. Full Jacket (FJ)
b. Full Metal Case (FMC)
c. Full Metal Jacket (FMJ)
d. Jacketed Hollow Point (JHP)
e. Jacketed Soft Point (JFP) (JSP)
f. Lead (L)
g. Lead Hollow Point (LHP)
h.  Lead Roun d Nose (LRN)
i. Lubaloy
j .  Metal Piercing (MP)
k. Round Nose (RN )
1. Semi-Wadcutter (SWC)
m. Wadcut ter  (WC)

4. Within construction type, the data are presented from
smallest to largest mass in grains.
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Figure 94 Effects of Striking Velocity on Bullet Deformation for
ZERO, .38 SPECIAL, JIll’, 100 GRAIN
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Figure 95 Effects of Striking Velocity on Bullet Deformation for
ZERO, .357 MAC, Jill’, 110 GRAIN
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Figure 96 Effects of Striking Velocity on Bullet Deformation forZERO, .357 HAG , JHP , 125 GRAIN
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