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I \ FOREWORD 

Following a Congn:ssionalmandate l to develop new and improved techniques, systems, and 
equipment to strengthen law enforcement and criminal justice, the National Institute of I.al\ 
Enforcement and Crilllinal.lustice (NILEC.I) has established the Law Enforcement Standards 
Laboratory (LESL) at the National Bureau of Standards. LESL's function is to conduct 
research that will assist law enforcement and criminal justice agencies in the selection and 
procurement of qllltlity equipJ1.1enL 

In response to priorities established by N ILEe" LESL is ~ 1) sUbjecting existing (;quipment 
to laboratory testing and evaluation and (2) conducting research leading to the devciopment of 
several series of documents. including national voluntary equipment standards, USCI' 
guidelines, state-of-the-art surveys and other ,reports, 

This document. LESP-RPT-OIOI.OI. An Evaluation of Police Handgun Ammunition: Sum­
mary Report, is a law enforcement equipment report prepared by LESL and issued by 
N I LEe.l, Additional reports as well as other documents arc being issued under the LESL 
program in the areas of protective equipment. communications equipment. security sysll:ms. 
weapons, emergency equipment, 'investigative aids. vehicles and clothing. 

Technical cOlllments and suggestions concerning the subject matter of this report are il1l'ill:d 
from all interested parties, Comments should be addressed to the Program l'vlanager for Stan­
dards, National Institute of Law Enforcement and Criminal .Justice, Lnw Enforccml:nt 
Assistance Administnltion, U.S. ()epnrtment of Justice. Washington, (),c. 2053 I. 

Lester D. Shubin, Manager 
Standards Program 
National Institute of Law 

Enforcement and Criminal Justice 

Section ·102Ib) or the Omnibu; Crime Control <Inc! Sare Street; Act of I%X, a, <lmended. 

'. 
" 
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AN EVALUATION OF POLICE HANDGUN 
AMMUNITION: SUMMARY REPORT 

PREFACE 

In 1<)73. the National Institute of Law Enforcement and C'riminal Justice of the Law 
Enforcement Assistance Administration approved and funded a project. submitted by the Law 
Enforcement Standards Laboratory (LESL). National Bureau of Standards. to conduct a 
study of the terminal effects of police handgun ammunition. LE::;L contracted with the U.S. 
Army B:t1listic Research Laboratories. Aberdeen Proving Ground. Maryland. September. 
1973. to conduct this study. to prepare a report of their findings and to draft guidelines for tht.: 
st.:lection of law enforcement service handgun ammunition. The full report entitled. "An 
Evaluation of Handgun Allllllunition," is forthcoming as a publication of the National 
I nstitutt.: of Law Enforcement and Criminal .Iustict.:. 

Tht.: full report will contain a com plett.: description of a model for human incapacitation by 
handgun builds. comparisons of preilently :IVailablc factory-loaded handgun cartridgt.:s accord­
ing to their pott.:ntinl to incapacitate humans. to pe.netrate cOlllmon materi:t1s. and to pose a 
hll/arcltu bystanders. It will also contain lengthy lllbies of e.xperimental data which arc not in­
cludt.:d in this ~uml1lary report. 

The fact that the National Institute of Law Enforcement and Criminal Justice furnisht.:d 
financial support to the activity resulting in this publication does not necessarily indicate the 
concurrence of the Institute or of the Law Enforct::l11ent Assistance Administration in any 
statt::ments or conclusions contained hert::in. 

1. INTRODUCTION 

Law enforcement agencies throughout the United Scates are rresently questioning the 
el'fectiveness of their service handgun ammunition. Many who have not already adopted·a new 
typt:: or caliber are considering the possibility of doing so. The major trends arc ammunition of 
higher velocity and bullets of different shape. 

The tendency to change has been prompted by law enforcement's widt::srread impression 
that the traditional police service round, the caliber .38 Special round-nose lead bullet, is 
relatively ineffective. This has often been dramatically demonstrated by the wounding or kill­
ing of a policeman who was able to shoot his assailant but was unable to incapacitate him. Tile 
change from one service load or weapon to another is a very complex problem for the depart­
ment and the local government. which must consider every effect that a change might have on 
the community. 

Experience has shown that the choice of one cartridge over another. or one caliber in favor 
of another. hangs on the answers to technical questions. It has been the lack of fully credible 
answers to these questions that has made such decisions complex and speculative. Opinion has 
been substituted for fact. and emotion for reason. 

Numerous arguments have been raised concerning the use of hollow point. semi-wadcutter 
and other variations of the traditional round-nose lead bullet. Opponents of change have 
quoted reports that the other bullets cause more severe wounds, are not permitted in intt::r­
national warfare. arc dangerous to bystanders. etc. Some medical examiners have stated that 
they find no differences in the nature of the wounds caused by different bullet types. but these 
judgments are not widely known or accepted. 

The argument t.hat these bullets are in violation of the Hague Convention has been 
countered by the assertion that only full-jacketed bullets may be used under these rules. and 
that the traditional police bullet is also not in accord with the Convention. The fact that full­
jacketed bullets have a greater ricochet potential than lead bullets is rarely considered. 



Ihl.: l11yth, ,hould hI.: displ.:lkd. State and local govc:rnl11ents should be abk to make their 
(\ecl'>lon\ on the ba.,is or solid facl. Bullet sekctions should be made with due re.gard to their 
dlcctill.:nc\s again~t thc criminal, as defined by their incapacitation potential (not thdr 
lethality), Hnd with mn.xilllulll safety to the genernl public. 

I hI.: goal or the present NILEC.l study of police hllndgun ammunition is to provide State 
,llld locallill\ I.:nl'orccllll.:nt agencies with at least some of the basic factual informlltion which 
they I1l.:l.:d. Ihn,;1.: basil.: tl.:rminlll crfects of handgun bullets hal'l.: been studiL:d: their relative in· 
capaclt<ltion potl.:ntial for human targets, their ricochet hehavior. and their materiul penetrll­
lIoll characteristics Thl.: focus has been on commercially avuilable handgun ammunition in the 
caliher rall!!e l)mm (.J55 in) to .45. The test methods and evaluation techniques are, however, 
<lppl iC<l hie to other penet ra t ing projecti les. 

Ihl\ interim sUlllmury report gives some of the results of Ihe rec\.'ntluboratory invcstigations 
;lnd outlinl.:s II Illodd for thl.: rel:ltivl.: stopping power or incapacitation potential or handgun 
hulkts. 

2. TEST PROGRAM 

;\n e\ ,Ilsive Inburutory investigatioll of all significuntly difrerent handgun bullets in the 
caliber J"<lnge 9mm to ,45, which Ufe eurrently avuilabk to law enforcement agencies in the 
l inited States. has been essentially completed. These e-xperiments included the following: 

n. 1\ delcrmilHltion or elleh bullet's behllvior on striking and penetruting ordnance gelatin, 
a~ II funetion of its impllct velocity. 

h. i'vlcasurenll:nt of the formlltion and subsequent development of the temporary cavity 
pl'llduced ill the gl.:latin by l:ach projectile, using high-speed motion pictures. 

c. ~lellsurement of the dynllmic behuvior of each bullet as it penetrnled the gelatin, i.e" its 
stability and deforllHltion. using flash X-ray photogrHphy. 

d. Mea~urcll1ent of the impact velocity of factory-Iouded ammunition corresponding to 
each b\llk! under study. when fired from vario\ls handguns Cllrrently used by law enforcement 
agencies. 

e. i\leasurcment~ designed to determine the ricochet and penell'Htion potentials of each 
bullet, as a function of angk of incidence und velocity. when striking various common 
materials. 

I'I1t.:se 1.:.\j1l.:rilllents were conducted in an attempt to determine what produces human in­
c~lp;leitation by IWlldgull bullets (relutive stopping power). which. if any, of the existing 
theories on this subject are correct and, in particular. whether relative incapacitation can be 
prl.:dieted sukly in terms of the properties of the bullet, i.e., its mass, velocity, shape. construc­
tinn, :lnd calibl.:r, An underst:lnding and assessment of the relative hazards due to the ability of 
these lwilets tn ricochet from <lnd to penetrate materials was also sought. 

111 "ddition to the experimental effort, theoretical models of cavity formalion in gelatin by 
both deforming and non-deforming, non-tumbling handgun bullets have been developed. These 
Illtldt:ls 11<\\'e successfully predicted the observations made experimentally. 

3. RELATIVE INCAPACITATION (RELATIVE STOPPING POWER) 

The Illodel for relative. incapacitation developed in this study is based on a complete 
:lsseSS/llent oftlw confrontation hetween a law enforcement officer and an armed criminal. The 
bdwI'ior of a bullet in the target is only a part of this model. The vulnerability of humans to in­
cap~lcitation by handgun bullets, the path or the bullet within the target, the point of aim. and 
1111.> ability of the officl.:r to hit his larget are other important aspects of the general problem and 
11<\\'e been considered in detail. 

The incapacitation criterion imposed on the model is a stringent one. as it must be if 
meaningi'ul estil11ates arc to be made. To identify those parts of the human anatomy which, 

when rendered temporarily or permanently non-functional, will result in the instantaneous in­
cnpacitation or the criminal. the following scenari'o w.as presenled to a team of medical e-xperts: 

An armed criminal 111IS been placed in a high-stress situation in which he is convinced 
that only continued aggression on his part will prevent the loss of his life: he is nrrned 
with n hand-held weapon Hnd he is heing approached by an armed law enforcement 01'­
fh::n: he attacks the officer. The officer mUl.l administer a swift, incapacitating injury to 
the assailant with his handgun, in order 10 ~ave his own life. 
The medical experts were asked 10 assign rdlltive values to those rarts 01 the body which. 

when wounded, would result in this instantnneous incapacitation. Their jUdgllll.:llt~ 1\l.:re 
i'urther constrained by a definition of instantaneou'l incapacitation: 

Instllntnneous incapncitlltiun is that which will render the assailant incapable of posing n 
continul.:d threat tll lhe safety of the officer by usc of a hand-held weapon. Such injury 
may include clini·cal cleath. unconsciousness, biomedical dysfunction, etc .. but pain may 
not be considered a contributing factor. 
Thcse data IHlve been encoded for use in conjunction with an elaborate three-diml.:l1sional 

cllmputeril.ed Illodel of the hUlllan anatomy. known as the Computer 1\'lan. The Computer 
i\lall is the n:!sult of several years of erfort on the part of personnel at the Ballistic f{esl.:lIrch 
Laboratories, Aberdeen Proving Gruund, and has proven to be a valuable tool in their overall 
program in wound ballistics. 

The Computer Man consists of volume elements of the body of l\ man in the form of l'ec­
tHnQular seetions 5 .x 5 x 25ml1l (0.2 x 0.2 x I in) in size. Within each volume clement. all tissue 
t) p~, hal'c been identified lind encoded. The composite of the above injury criterion (instan· 
tanl.:llUS incapaciUltion), the Computer Man, and the probable distribution of the impact 
points and trajectories of the bullets from a given handgun in terms of the range to the target 
lind the point of aim, till enter into the assessment of the vulnerability of a human larget to in­
caj1acitdtion by a particular handgun bullet type. 

The I'eature of a bullet's interaction with soft tissue thnt has been identified as con­
tributing most to instantaneous incapacitation is the temporary cavity which the bullet 
generates as it penetrates. This one feature has Ihe most likelihood or interacting with thost:" 
relatively few centers of vital actil'ity required for continued aggression. For a given impact 
point. the bullel producing the largest temporary cavity at the proper depth of 
penetration-defined by the location of vital organs--will have the greatest chance for success 
in producing instantaneous incapacitation. In other words. such a round will pOSSI.:SS the 
grcatl.:st stopping power. 

The radius of the mll.ximum temporary cavity, as :I functiun of depth or penetration. has 
been chosen as the measure of re/atil'e hullet pefjbrlll(ll/ce. This performance can now be 
predicted for several types of bullets, without recOurse to experiment, because of the present 
nbility to calculate these cavities using solely the velocity. shape, construction, mass, :lIld 
caliber of the bullet. 

However. the relative iI/capacitation potential of a given bullet type will also depend on the 
point of aim and the probabilities of the bullet impacting the target at various points surround· 
ing the point of aim. This latter is in turn dependent on the range. the marksmanship of the 
shooter, and the characleristics of the bullet/weapon combination. 

The present study has generated a vcry large volume of data that relate the 1l1llxinlllm telll­
porary cavity generated by a handgun bullet to its velocity. shape, construction, mHSS and 
caliber. These data arc slill being analyzed. However, progress to date docs permit certain ten­
tative conclusions to be drawn; these may provide some immediate assisttlnce to law enforce­
ment agencies now involved in ammunition selection. 

4. CONCLUSIONS 

A. Bullet Velocity 
In the range of calibers studied the most important property of a moving handgun bullet 

affecting its performance in the target medium is its velocity. There arc several reasons: 

3 



I. The ,ill; or the MfI~;imum Temporary Cavity (MTC) depends partly on the striking 
kinl.:Lic energy, 1/2 IlW n .'. i.e .. the volume of the MTC depends on the total energy available. 

2. There i~ a threshold velocity, below which a bullet will not deform: deformation 01 the 
bulkt gre1ltly af'feels the si/e and shape of the MTC 

IL "hlluld be strl.:ssed, howl.:vcr, that one cannot use the striking kinetic energy as the sole 
criterion for ranking handgun bullets. It is the size and shape of the resulting MTC and how it 
llverillps vilal organs Uwt ultimately gives one bullet a higher Relative IncHpacitation Inde.\ 
(R II) t l1a n another. Some I ighter builds yield a higher R II than heavier ones ha vi ng the sa me 
'>lriking kinetic energy, shupe, eonstl'llction and caliber. This is shown in figure I. 
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Figure i. A compartson of a light butlet with a heavier bullet. Note the different 
values of relatiVe Incapacitation Index at equal values of striking energy. Each are 
caliber .357 (.3B Spec.) semi-Jacketed hotlow points. 

B. Bullet Mass 
The mass of the bullet affects Lhe si/.e and shape of lhe MTC A lighter bullet will slow down 

I1lme r:lpidly in the target mediuill ~Ind 11 heavier bullet wil! penetrate further: this affects the 
l\lc:ltinn uf thc 111<1xil1lUll) radius of the MTC Again, it is the location oflhe temporary cavity 
with rcspect to tlwt of vital organs that produces varying degrees of incap<lcitation. 

C. Bullet Shape 
The eJ'l'cct oJ' bullet sh:lpc (bluntness of the nose) is important only in that it establishes the 

initial v,\luc of the hydrodynamic drag coefficient, CD(O), This coefficient enters the formula 
I'or the envelope of the l'vlTC and it is also a part of the formula for the threshold deformation 
vclocity. At velocities too low for deformation to occur, CD is a constant and the effect is 
that blunter bullets (larger CJ)(O)) yield higher values of RII. This is shown in figure 2. The 
lI'adclItter (WC) has the largest value of CJ)(O). 

I\t vc\ocities sufficient w cause deformation of the bullet, CD changes as the bullet dd'orms. 
Bllllets Ilith smaller initial values or CD c<ln deform in such a way as to uut-perform those 
with a higher initial CD' This is also shown in figure 2. 

D. Caliber 
The caliber or a bullet, together with its shape. establish the initial value or its area function. 

:\(0). It IS this area of the interface between the bullet and the target medium that enters the 

-
forli1ula fur thl.: l.:nvelopl.: of thl.: MTC: the sectional area of the bullet (proportional to the 
caliber squared) cannot be used once the bullet begins to tkfofllls. Thus, a larger calibcr bulkt 
will yield l\ higher RII at non-deforming velocities: once deformation is possibll.:, slllalkr 
caliber bullets may out-perform larger calibers, 

E. Deformation and Bullet Construction 
Deformation of a handgun bullet depends strongly on both velocity and con:,tnlLlion. 

Construction involves principally whether the bullet is jacketed or not: the length, thickne~~. 
and hardness or thejacketll1atcrial: the presence of hollow noses, eUI'ities or hollow h(\ses: and 
the hardness of the lead. Construction also directly affects fragmentation of the bullet in blllh 
Iwrd and soft targets. 

I ~,: 

Figure 2 sholls that, over a wide r'1ngc or velocities, the ['linking, in urder or decreasing R II 
~ ~ 

a. 
b. 
c. 
d. 
c. 
r. 

Lead hollow point (LlIP) 
Jacketed holloll point (.III il) 

Semi-wm!cutler (SWC) 
Wadcutter (\Ve) 
J<1eketed sort point (.IS!» 
Lead round (11)';e (L R N) 

g. Full metal jacketed (F1''o'l.l) 

Thc lo\\' I'elocity performance of the lI'adcutter has been discussed under bullet sh'1pe. With 
the exception of the luil-Illetal-jacketed bullct. the Ol1set of derorl11a~ion occurs, lit a gill!11 
1'l:locity for eHch bullet construction type (tl through \): i.e" a hollow-pOint bullet Will begll1 de­
forming, Ht a velocity abol'e 215 meters (705 fcet) per secondnnd a Icad round nose ~Ita I'eillelt) 
ahlll'e 340 meters (1115 feet) pCI' second. Unless the bullet's illuule velocity ex,'eeds this 
threshold \'alue, bullet deformation is highly unlikely. Note thnt these threshold velocities were 
ohtnincd by flash X-nIY photography: they cannot be obtained by an inspedion 01 ligure 2, 
itlthollgh they arc consistent with the curl'es shown there. 

VELOCITY (rnls) 
300 350.. 400 450 

·;:::---..::r:~-----r----r ----.. 1'---------,---1 
BULg.Ll1.Ei. J 

-~ ---LHP 

____ ·5WC 

---JHP 

..--_we 
:.-- JSP 
-- LRN 

--~FMJ 

, 

~ 

'I 
I 

] 
~ 

oL-------~------~~------~~------~~------~ 600 800 1000 1200 1400 1600 
VELOCI TV (f I~) 

Figure 2, Relative Incapacitation tndex as a function of velocity for seven bullet types In 
caliber .357 (.38 Special). Each curve represents the average performance for all brands 
of the given bullet type. Differences among manufacturers can be distinguished, and will 
be reported in the final report. 
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F. Shooter Accuracy 
The relative incapacitation index increases as shooter accuracy increases, and accuracy 

increases as the engagement range decreases. See ligures 3 and 4. However, the effect of 
handgun type/cartridge combinations on shooter accuracy has not been systematically ad­
dressed in this study; it is the subject of possible future work. 
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Figure 3. Effect of accuracy on relative incapacitation index for two groups of of­
ficers using 125 grain semi-jacketed hollow point, caliber .357 (.38 Spec.) bullets 
at a range of 6 meters. 
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Figure 4. Effect of engagement range on relative incapacitation index for 125 
grain semi-Jacketed hollow pOint caliber .357 (.38 SpAC.) bullets. 

G. Point of Aim 
The relative incapacitation index is dependent on the a~m point chosen by the officer. 

Assuming a given degree of shooter accuracy, the data indicate that an aim point slightly 
higher (armpit level) than that used on standard silhouette targets increases stopping power. 
See ligures 5 to 10. 
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Figure 5. Effect of aim point on relative incapacitation index for group A officers 
at a range of 6 meters. 
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Figure 6. Effect of aim point on relative incapacitation Index for group B officers 
at a range of 6 meters. 
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Figure 7. Hit distribution superimposed on a computer man 
silhouette. (Standard aim point; group A officers; 6 meter range.) 
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Figure 8. Hit distribution superimposed on a computer man 
silhouette. (High aim point; group A officers; 6 meter range.) 
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Figure 9. Hit distribution superimposed on a computer man 
silhouette. (Standard aim pOint; group B officers; 6 meter range.) 
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Figure 10. Hit distribution superimposed on a computer man 
silhouette. (High aim point; group B officers; 6 meter range.) 
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H. Hazard to Bystanders 
t\ hal.ard to innocent bystanders can occur if the officer misses his target or if the bullet 

overpenetrates the target and exits with sufficient velocity to inflict a wound. With regard to 
thc lattcr. ovcrpenetration can occur if the bullet velocity is too low (absence of deformation) 
or if it is too high. Overpenetration can be avoided by specifying an acceptable range for bullet 

tllu/.l.le veIO\.:ity. 
The hazard due to a miss can result either from a ricochet or from the bullet striking the 

bystander directly after missing the target. 
The ricochet and penetration potentials of bullets were studied simultaneously, since one is a 

limiting case of the other: i.e., a bullet which ricochets from :.1 material docs not penetrate that 
material. Experimental data were obtained for a variety of common materials. General con-

clusions arc: 
I. The angle of reflection does not equal the angle of incidence; the bullet tends to remain 

close 10 the surface from which it ricochets. 
2. The hazard due to ricochet decreases [IS the velocity of the bullet increases; high velocities 

produce fr~lgl11entation. 
3. The hawrd due to ricochet decreases as the frangibility of the bullet increases. Frangibili­

ty is strongly dependent on construction. For example, a jacketed hollow-point moving at 355 
m/s (1100 ft/s) poses less of a hazard due to ricochet than a round-nose lead bullet moving at 

the 'same velocity. 
4. The hazard due to ricochet decreases as the mass of the bullet decreases. 

5. Light, fast bullets with a tendency to fragment are poor penetrators. Despite the myth to 
the contrary. magnum hollow-point handgun rounds will not penetrate engine blocks. 

6. With the exception of the Glaser Safety Slug, all handgun bullets studied pose a serious 

ricochet hal.ard to bystanders. 

5. PERFORMANCE OF COMMERCIALLY AVAILABLE HANDGUN 
AMMUNITION 

Tables I and 2 list the commercial handgun ammunition examined as part of this project. 
Table I is arranged in order of decreasing Relative Incapacitation Index (Rl1); table 2 presents 
the same information arranged by calibers and, within a caliber, in order of increasing bullet 

weight. 
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TABLE 1 
Performance of Commercially Available Handgun Ammunition 

Bullet 
Caliber 

Weight Bullet 
Barrel Velocity 

IDNo. (grains) Type 
Manufacturer Length Nominal- Measured 

RI 

(in) (fps) (fps) (mps) 
Index 

.44 MAG 200 HIP Speer 4.00 1675 1277 389 54.9 
2 9f\1M 96 Safety Slug Deadeye Assoc 4.00 1365 1839 560 54.5 
3 .41 MAG 210 .lSI' Remington 4.00 1500 1260 384 51.9 
4 .357 MAG 96 Safety Slug Deadeye A ssoc 4.00 1120 1725 525 50.0 
5 .44 MAG 240 SWC Winch-Western 4.00 1470 1330 405 50.0 
6 ,.14 M/\G 240 SWC Browning 4.00 1470 1311 399 49.8 
7 ,.14 MAG 240 SWC Remington 4.00 1470 1286 391 48.9 
H .44 MAG 240 .!HI' Browning 4.00 1330 1257 383 47.9 
9 .44 MAG 240 .11-11' Remington 4.00 1470 1229 374' 46.7 

10 .357 MAG 96 Safety Slug Deadeye Assoc 2.75 1120 1615 492 46.0 
II .44 MAG 240 JSP Speer 4.00 1650 1203 366 45.7 
12 .357 MAG 125 .IHP Speer 4.00 1900 1301 396 44.4 
1.1 .357 MAG 140 JHP Speer 4.00 1780 1221 372 411.4 
14 .357 MAG 125 .!HI' Remington 4.00 1675 1366 416 42.5 
15 .38 SPEC 96 Safety Slug Deadeye Assoc 4.00 1800 1585 483 41.8 
16 .44 MAG 180 JSP Super Vel 4.00 1995 1495 455 41.6 
17 9MM 115 JHP Remington 4.00 1160 1192 363 38.0 
18 .3S SPEC 96 Safety Slug Deadeye Assoc 2.00 1800 1496 455 37.5 
19 .357 MAG 125 .IHI' Remington 2.75 1675 1173 357 37.1 
10 .:157 MAG 140 JHI' Speer 2.75 1780 1125 342 34.4 
21 .357 MAG 110 JHI' Speer 4.00 1700 1246 379 33,4 
22 .357 MAG 125 .11-1 I' Speer 2.75 1900 1161 353 30.6 
23 .357 MAG 158 .lSI' Speer 4.00 1625 1156 352 28.0 
24 38 SPEC 95 .I HP(+I') Remington 4.00 985 1187 361 28.0 
25 9MM 100 .!HI' Speer 4.00 1315 1188 362 27.9 
26 .38 SPEC 125 JHI' Remington 4.00 1160 110S 337 25.5 
27 .38 SPEC 110 .lHP Super Vel 4.00 1370 1159 353 25.1 
28 .38 SPEC 110 .!HI' Super Vel 2.00 1370 114S 349 24.8 
29 .357 MAG 110 JHI' Smith & Wesson 4.00 1800 1226 373 24.0 
30 .357 MAG 110 .11-11' Speer 2.75 1700 1178 359 23.3 
31 .38 SPEC 125 JSI'(+P) Speer 4.00 1425 1047 319 22.5 
32 .357 MAG 125 JHI' Smith & Wesson 4.00 1775 1227 373 22.1 
.13 .357 MAG 158 JSI'(HI-VEL) Federal 4.00 1550 1255 382 21.1 
34 ,45 AUTO 185 .11-11' Remington 5.00 950 895 272 21.1 
35 .357 MAG 110 JHI' Western Sup-X 4.00 1500 1309 398 21.0 
36 .357 MAG 110 .ltIP Western Sup-X 2.75 1500 1258 383 20.2 
37 .38 SPEC 125 .11-11'(+1') Speer 4.00 1425 1006 306 19.9 
38 .38 SPEC 90 MP KTW 4.00 1030 922 2!!1 19.6 
39 .38 SPEC 110 .lSI' Super Vel 4.00 1370 1202 366 19.4 
40 .3H SPEC 110 .I HP(LOT-Q4070) Winch-Western 4.00 #### 1106 337 19.3 
41 .357 MAG 158 .ISP(HI-VEL) Federal 2.75 1550 1195 364 IB.7 
42 .38 SPEC 140 JI-Ip( +1') Speer 4.00 1200 97B 298 18.6 
43 .38 SPEC 140 .11-11'(+1') Speer 2.00 1200 897 273 IB.5 
44 .38 SPEC 158 LHp Winch-Western 4.00 855 915 278 IB.4 
45 .357 MAG 125 .IHp Smith & Wesson 2.75 1775 1188 362 17.7 
46 .357 MAG 158 .lSI' Speer 2.75 1625 1030 313 17.5 
47 .357 MAG 158 .lSI' Smith & Wesson 4.00 1500 1168 356 17.2 
48 .357 MAG 158 .lSI' Smith & Wesson 2.75 1500 1091 332 17.0 

49 9MM 115 HIP Smith & Wesson 4.00 1145 1193 363 16.6 
50 .357 MAG 158 LRN(Lubaloy) Western Sup-X 4.00 1410 1230 374 . 16.6 

51 .38 SPEC 125 .lSI' 3-D 4.00 1085 1091 332 16.5 

52 .38 SPEC 90 Mp KTW 2.00 1030 734 223 15.6 

• - Advertised Velocity 
#### - Velocity not available 

II 



TABLE 1 (CONTINl1ED) 
Performance of Commercially Available Handgun Ammunition 

Bullet 
IDNo. 

53 
54 

Caliber 

.38 SPEC 
%'IM 

55 .45 AUTO 
56 .3H SPEC 
57 .357 MAG 
58 .357 MAG 
59 .38 SPEC 
60 .38 SPEC 
(>I .38 SPEC 
(,2 .38 SPEC 
63 .357 MAG 
64 9MM 
65 .41 MAG 
66 .38 SPEC 
67 .38 SPEC 
6X .38 SPEC 
69 .38 SPEC 
70 .38 SPEC 
71 .38 SPEC 
72 .38 SPEC 
73 .38 SPEC 
74 .38 SPEC 
75 .38 SPEC 
76 .38 SPEC 
77 .38 SPEC 
7X .38 SPEC 
79 '.IMM 
80 .38 SPEC 
81 .38 SPEC 
82 .38 SPEC 
83 .3S SPEC 
84 .357 MAG 
85 .38 SPEC 
86 .38 SPEC 
87 .38 SPEC 
88 .38 SPEC 
89 .38 SPEC 
90 9MM 
91 .357MI\G 
92 .38 SPEC 
9.1 9MM 
94 9MM 
95 ,45/\UTO 
96 .38 SPE.C 
97 .357 MAG 
98 9MM 
<)9 .38 SPEC 

100 .38 SPEC 
101 .38 SPEC 
102 .38 SPEC 
103 .38 SPEC 
104 .38 SPEC 

Weight 
(grains) 

125 
100 
185 
125 
158 
158 
158 
95 

110 
110 
110 
124 
210 
125 
158 
90 

110 
148 
148 
148 
148 
148 
148 
148 
148 
148 
115 
148 
148 
148 
90 

158 
ISS 
158 
158 
158 
i 10 
115 
158 
125 
125 
115 
185 
125 
158 
115 
158 
125 
158 
158 
158 
15H 

• - Advertised Velocity 
##.## - Velocity not available 
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Bullet 
Type 

.JHP(+P) 
Fl(FMC) 

WCCTlIrgetmastcr) 
lSI' 
"HI' 

LRN(Lubllloy) 
SWC 

.JHP(+P) 
.J H 1'( LOT -Q4070) 

.lSP 
JHP 

Fl(FMC) 
SWC 

JSP(+P) 
"HI' 

JSI'(HEMI) 
.11-11' 
WC 
WC 
WC 
WC 
WC 
WC 
WC 
WC 

WC(Clean Cutting) 
JSP(Powcr Point) 

we 
WC 

WCCClcan Cutting) 
.lSI' 
]HI' 
LHP 
SWC 
SWC 
lHP 
.IHP 

FJ(FMC) 
SWC 
.ISP 
.lSI' 

F.I(FMC) 
WC 
.IIII' 
SWC 

Fl(FMC) 
LRN(+P) 

]HP 
SWC 
swc 

LRN(+P) 
SWC 

Manufacturer 

Speer 
Smith & Wesson 

Remington 
Smith & Wesson 
Smith & Wesson 
Western Sup-X 

Winchester 
Remington 

Winch- Western 
Super Vd 

Smith & Wesson 
Remington 
Remington 

Speer 
Smith & Wesson 
Smith & Wesson 
Smith & Wesson 

Remington 
Browning 
Federal 

Smith & Wcsson 
Remington 

Federal 
Smith & Wesson 

Speer 
Western 

Western Sup-X 
Speer 

Browning 
Western 

Smith & Wesson 
Smith & Wesson 
Winch-Westcrn 

Federal 
Smith & Wesson 
Smith & Wesson 

Speer 
Smith & Wt:sson 

Remington 
3-D 

Speer 
Winchester 

Federal 
Smith & Wesson 

Remington 
Browning 
Fedt:ral 

Smith & Wesson 
Federal 
Speer 

Federal 
Winchester 

Banel 
Length 

(in) 

2.00 
4.00 
5.00 
4.00 
4.00 
2.75 
4.00 
2.00 
2.00 
2.00 
2.75 
4.00 
4.00 
2.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
2.00 
2.00 
2.00 
4.00 
4.00 
4.00 
2.00 
2.00 
2.00 
4.00 
2.75 
2.00 
4.00 
4.00 
2.00 
4.00 
4.00 
4.00 
2.00 
4.00 
4.00 
5.00 
4.00 
2.75 
4.00 
4.00 
2.00 
2.00 
4.00 
2.00 
2.00 

Velodty 
Nominal- Measured 

(fps) (fps) (mps) 

1425 931 283 
1250 1341 408 
775 821 250 

1350 1064 324 
1050 1116 340 
1410 1169 356 
855 924 281 
985 1019 310 

#11## 956 291 
1370 1076 327 
1800 1044 318 
1120 1084 330 
1050 944 287 
1425 983 299 
1050 1047 319 
1350 1158 352 
1380 1014 309 
770 741 225 
770 731 222 
770 737 224 
800 726 221 
770 700 213 
770 674 205 
800 662 201 
825 679 206 
770 696 212 

1 160 1272 387 
825 652 198 
770 618 188 
770 618 188 

1350 1118 340 
1050 982 299 
855 805 245 
855 823 250 
850 1006 306 

1050 950 289 
1245 857 261 
1145 1192 363 
1410 1088 331 
1085 957 291 
1120 1058 322 
1140 1126 343 
775 751 228 

1350 1002 305 
1410 958 291 
1140 1067 325 
1090 999 304 
1350 899 274 
855 796 242 
975 803 244 

1090 947 288 
855 779 237 

RI 
Index 

15.5 
IS.2 
14.7 
14.5 
14.4 
14.4 
14.3 
14.0 
14.0 
14.0 
13.9 
13.8 
13.7 
13.2 
13.0 
12.4 
12.4 
12.4 
12.3 
12.3 
12.3 
12.2 
12.1 
12.1 
12.1 
12.1 
12.0 
12.0 
11.9 
11.9 
11.8 
11.1 
11.0 
10.9 
10.8 
10.6 
10.5 
10.3 
10.2 
10.1 
9.9 
9.7 
9.7 
9.6 
9.3 
9.2 
9.0 
8.9 
8.5 
8.5 
8.2 
8.2 

TABLE 1 (CONTINUED) , 
Performance of Commercially Available Handgun Ammunition 

Bullet 
IDNo. Caliber 

105 
106 
107 
101i 
10') 
110 
III 
112 
113 
114 
115 
116 
117 
liS 
119 
120 
121 
In 
123 
124 
125 
126 
127 
12S 
129 
130 
13 I 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 

.38 SPEC 

.38 SPEC 

.38 SPEC 

.38 SPEC 

.3S SPEC 

.45 AUTO 
,45LC 
.38 SPEC 
.45 AUTO 
.44 SPEC 
.38 SPEC 
.38 SPEC 
.38 SPEC 
.38 SPEC 
.38 SPEC 
.38 SPEC 
. .18 SPEC 
.38 SPEC 
.38 SPEC 
.38 SPEC 
.38 SPEC 
.38 SPEC 
.38 SPEC 
.38 SPEC 
.38 SPEC 
.38 SPEC 
.38 SPEC 
.38 SPEC 
.38 SPEC 
3RO AUTO 
.38 SPEC 
.38 SPEC 
.30 SPEC 
.38 SPEC 
.22 CAL 
.38 SPEC 
.38 SPEC 
.38 SPEC 

• - Advertist:d Velocity 

Weight 
(grains) 

158 
110 
90 

125 
110 
230 
255 
90 

230 
246 
125 
158 
125 
158 
158 
158 
158 
200 
200 
158 
158 
158 
158 
200 
200 
200 
158 
158 
100 

95 
158 
125 
158 
158 
37 

158 
64 
64 

#### - Velocity not available 

Bullet 
Type 

LRN 
.JHP 

.ISP(HEM1) 
.!HI' 
.JHP 

F.J 
LRN 
lSP 
FJ 

LRN 
JHP 
SWC 
JSP 
LRN 
LRN 
LRN 
LRN 
LRN 
LRN 
LRN 
LRN 
LRN 
LRN 

LRN(Lubaloy) 
LRN 

LRN(Lubaloy) 
SWC 
SWC 
LRN 

FJ 
LRN 
.IHP 
.lSI' 

SWC 
LI-IP 
.lSI' 

Short Stop 
Short Stop 

Manufacturer 

Winchester 
Spcer 

Smith & Wesson 
Remington 

Smith & Wesson 
Remington 

Winch- Westt:rn 
Smith & Wesson 
Winch-Western 

Remington 
Smith & Wesson 

Speer 
Smith & Wesson 

Federal 
Winchestcr 
Remington 

Speer 
Remington 

Specr 
Remington 

Speer 
Smith & Wesson 

Fedcral 
Western SuP-X 

Speer 
Western Sup-X 

Smith & Wesson 
Smith & Wesson 

Remington 
Western Sup-X 

Smith & Wesson 
Smith & Wesson 
Smith & Wesson 
Smith & Wesson 
Winch-Western 

Smith & Wesson 
MBA 
MBA 

Barrel 
Length 

(in) 

4.00 
2.00 
2.00 
2.00 
2.00 
5.00 
7.50 
2.00 
5.00 
3.00 
4.00 
2.00 
2.00 
4.00 
2.00 
4.00 
4.00 
4.00 
4.00 
2.00 
2.00 
4.00 
2.00 
4.00 
2.00 
2.00 
4.00 
2.00 
2.00 
3.86 
2.00 
2.00 
4.00 
2.00 
2.00 
2.00 
4.00 
2.0:; 

Velocity 
Nominal- Measured 

(fps) (fps) (mps) 

855 919 280 
1245 789 240 
1350 1053 320 
1160 911 277 
1380 888 270 
855 839 255 
860 821 250 

1350 975 297 
850 740 225 
755 640 195 

1350 900 274 
975 640 195 

1350 896 273 
855 795 242 
855 780 237 
855 749 228 
975 749 228 
730 647 197 
850 710 216 
855 694 211 
975 635 193 
910 708 215 
855 632 192 
730 626 190 
850 598 182 
730 592 180 

11)60 875 266 
850 870 265 
730 593 180 
955 948 288 
910 626 190 

1350 716 218 
1050 828 252 
1060 678 206 
1365 872 265 
1050 730 222 
#### m 224 
#### 671 204 
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RI 
Index 

8.0 
7.7 
7.2 
7.0 
6.8 
6.7 
6.6 
6 <; 

6.5 
6.3 
.5.9 
5.7 
5.6 
5.0 
4.6 
4.5 
4.5 
4.5 
4.5 
4.4 
4,4 
4.4 
4.2 
4.2 
4.1 
4.1 
4.0 
4.0 
4.0 
4.0 
3.5 
3.0 
2.9 
2.5 
2.3 
2.0 
0.9 
0,4 



TABLE 1 
Performance of Commercially Available Handgun Ammunition 

Dullet 
IUNo. 

2 
54 
25 
<JX 
90 
lJ·l 
17 
49 
79 
M 
93 

10 
.\ 
21) 

(1.1 
21 
.10 
35 
.I(, 
32 
45 
12 

14 
I () 

IJ 
20 
57 
~'1 
33 
41 
47 
·18 
23 
46 
50 
58 
91 
97 

141 
142 
bS 

107 
X3 

112 
38 
52 
2·1 

Caliber 

.22(,AL 

9MM 
9!"'M 
9MI'v1 
9ivlM 
9MM 
<lMM 
lJMM 
lJMivl 
'Jl\;IM 
9~ ... 11vl 
9t ... IM 

.. l57 ivlt\Ci 
,357 ~'IAG 
.J57 Mt\G 
.357 M AU 
,357 MAG 
.357 M/\G 
.357 MAG 
.357 MAG 
.357 i\'I/\G 
.357 MAG 
.357 MMi 
.357 MAG 
.357 MMi 
.357 MAG 
.357 MAG 
.3S7 MAU 
. .157 MAG 
.357 MAG 
.357 MAG 
.357 MAG 
.357 MAG 
. .157 MAG 
.357 M/\G 
.357 IvlAG 
.357 MMj 
.357 t'..\M.i 
.357 i\1i\G 
.357 !'vi \li 

.38 SPEC 

.38 SPEC 

.38 SPEC 

.3S SPEC 

.38 SPEC 

.38 SPEC 

.38 SPEC 

.38 SPEC 
.38 SPEC 

Weight 
(grains) 

37 

96 
100 
100 
115 
115 
115 
115 
115 
115 
124 
125 

96 
96 

110 
110 
110 
110 
110 
110 
125 
125 
125 
125 
125 
125 
140 
140 
158 
158 
ISH 
158 
158 
158 
158 
158 
158 
158 
158 
158 

64 
64 
90 
90 
90 
90 
90 
90 
1)5 

• _ t\ch'crtisclI Velocity 
HN## - Vclocily nOI available 
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Bullet 
Type 

LHP 

Safety Slug 
F.I(FMC) 

.IHP 
F.I(FMC) 
F.I(FMC) 
F.I(FMC) 

.IHP 

.IHP 
.ISP(Powcr Poinl) 

F.I(FMC) 
.lSI' 

SafelY Slug 
Safely Slug 

.IHI' 
J 1·11' 
.!HI' 
.IHI' 
.IHI' 
.IHP 
.IHP 
.IIIP 
.IHI' 
.lHP 
.IHP 
.lHP 
.IIII' 
.IHP 
.lHP 
.lHP 

.lSP(HI-VEL) 

.ISP(HI·VEL) 
.lSI' 
.lSI' 
.lSI' 
.lSI' 

LRN(Lubaloy) 
LRN(Lubaloy) 

SWC 
SWC 

Short SlOP 
Short Stop 
.ISP(HE~ .. il) 
JSP(HEMI) 

.lSI' 

.lSI' 
MP 
MP 

JHP(+P) 

Manufacturer 

Wi nch-Western 

Deadeye A ssoc 
Smith & Wesson 

Speer 
Browning 

Smilh & Wesson 
Winchester 
Remington 

Smilh & Wesson 
Western Sup-X 

Remington 
Speer 

Deadeye Assoc 
Deadeye Assoc 

Smith & Wesson 
Sml,ii & Wesson 

Speer 
Spcer 

Western SliP-X 
Western Sup-X 

Smith & Wesson 
Smith & Wesson 

Speer 
Speer 

Remington 
Remington 

Speer 
Speer 

Smith & Wesson 
Smith & Wesson 

Federal 
Federal 

Smith & Wesson 
Smith & Wesson 

Speer 
Speer 

Western SliP-X 
Western Sup-X 

Reminglon 
Remington 

MBA 
MBA 

Smith & Wesson 
Smith & Wesson 
Smith & Wesson 
Smith & Wesson 

KTW 
KTW 

Remington 

Barrel 
Length 

(in) 

2.00 

4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 

2.75 
4.00 
4.00 
2.75 
4.00 
2.75 
4.00 
2.75 
4.00 
2.75 
4.00 
2.75 
4.00 
2.75 
4.00 
2.75 
4.00 
2.75 
4.00 
2.75 
4.00 
2.75 
4.00 
2.75 
4.00 
2.7:i 
4.00 
2.75 

4.00 
2.00 
4.00 
2.00 
4.00 
2.00 
4.00 
2.00 
4.00 

Velocity 
Nominal" Measured 

(fps) (fps) (mps) 

1365 872 265 

1365 1839 560 
1250 1341 408 
1315 1188 362 
1140 1067 325 
1145 1192 363 
1140 1126 343 
1160 1192 363 
1145 1193 363 
1160 1272 387 
1120 1084 330 
112f) 1058 322 

1120 1615 492 
1120 1725 525 
1800 1226 373 
1800 1044 318 
1700 1246' 379 
1700 1178 359 
1500 1309 398 
1500 1258 383 
1775 1227 373 
1775 1188 362 
1900 130 I 396 
1900 1161 353 
1675 1366 416 
1675 1173 357 
1780 1221 372 
1780 1125 342 
1050 1116 340 
1050 982 299 
1550 1255 382 
1550 I 1,95 364 
1500 I 168 356 
1500 1091 332 
1625 1156 352 
1625 1030 313 
1410 1230 374 
1410 1169 356 
1410 1088 331 
1410 958 291 

#### 738 224 
#### 671 204 
1350 1158 352 
1350 1053 320 
1350 1118 340 
1350 975 297 
1030 922 281 
1030 734 223 
985 1187 361 

RI 
Index 

2.3 

54.5 
15.2 
27.9 
9.2 

10.3 
9.7 

38.0 
16.6 
12.0 
13.8 
9.9 

46.0 
50.0 
24.0 
13.9 
33.4 
23.3 
21.0 
20.2 
22.1 
17.7 
44.4 
30.6 
42,5 
37.1 
44.4 
34.4 
14.4 
11.1 
21.1 
18.7 
17.2 
17.0 
28.0 
17.5 
16.6 
14.4 
10.2 
9.3 

0.9 
0.4 

12.4 
7.2 

11.8 
6.5 

19.6 
15.6 
28.0 

TABLE 1 (CONTINUED) 
Performance of Commercially Available Handgun Ammunition 

Dullet 
IDNo. 

60 
15 
IX 
(1) 

109 
89 

106 
27 
2H 
40 
61 
39 
62 

115 
136 
96 

100 
37 

Caliber 

.38 SPEC 

.38 SPEC 

.38 SPEC 

.3B SPEC 

.38 SPEC 

.38 SPEC 

.38 SPEC 

.38 SPEC 

.38 SPEC 

.38 SPEC 

.38 SPEC 

.38 SPEC 

.38 SPEC 

.38 SPEC 

.38 SPEC 

.38 SPEC 

.38 SPEC 

.38 SPEC 
53 .38 SPEC 
31 .. 18 SPEC 
66 .38 SPEC 
56 .38 SPEC 

117 .38SPEC 
51.38SI'E(, 
92 .38 SPEC 
26 .38 SPEC 

108 .38 SPEC 
42 .38 SPEC 
43 .38 SPEC 
71 .38SPEC 
81 .38 SPEC 
70 .38 SPEC 
74 .38 SPEC 
n .38 SPEC 
75 .38 SPEC 
73 .38 SPEC 
76 .38 SPEC 
77 .38 SPEC 
80 .38 SPEC 
78 .38 SPEC 
82 .38 SPEC 
67 .38 SPEC 
l:Hl .38 SPEC 

137 .38 SPEC 
140 .3S SPEC 
105 .38 SPEC 
119 .38 SPEC 
99 .38 SPEC 

103 .38 SPEC 
118 .38 SPEC 
127 .38 SPEC 
120 .38 SPEC 

Weight 
(grains) 

95 
96 
96 

110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
140 
140 
148 
148 
148 
148 
148 
148 
148 
148 
148 
148 
148 
148 
158 
158 
158 
158 
158 
158 
158 
158 
158 
158 
15t! 

• - Advertised VelocilY 
#### - Velm:ily not available 

Bullet 
Type 

.IHI'(+P) 
Safely Slug 
Safety Slug 

.IIII' 

.IIII' 

.IHI' 

.IHP 

.IHP 

.IHI' 
.I II 1'( LOT -Q4070) 
.IIIP(1..0T-Q4070) 

.ISP 
JSP 
.IHP 
.IHP 
.IHP 
.IHP 

.IHI'(+P) 

.IHI'(+I') 
.ISP(+P) 
.ISP(+I') 

.lSI' 

.lSI' 

.lSI' 

.lSI' 
.IHP 
.!HI' 

.IHI'(+P) 

.IHP(+P) 
WC 
WC 
WC 
WC 
WC 
WC 
WC 
WC 
WC 
we 

WC(Clean CUlling) 
WC(Clean CUlling) 

.I III 
HIP 
.lSI' 
.lSI' 
LRN 
LRN 

LRN(+P) 
LRN(+P) 

LRN 
LRN 
LRN 

Manufacturer 

Remington 
Deadeye A ssoc 
Deadeye Assoc 

Smith & Wesson 
Smith & Wesson 

Speer 
Speer 

Super Vel 
Super Vel 

Wi nch-Western 
Winch-Weslern 

Super Vel 
Super Vel 

Smilh & Wesson 
Smith & Wesson 
Smilh & Wesson 
Smilh & Wesson 

Speer 
Specr 
Speer 
Speer 

Smith & Wesson 
Smilh & Wesson 

3-D 
3-D 

Reminglon 
Remington 

Speer 
Speer 

Browning 
Browning 

Remington 
Remington 

Federal 
Federal 

Smith & Wesson 
Smith & Wesson 

Speer 
Specr 

Western 
Western 

Smith & Wesson 
Smith & Wesson 
Smilh & Wesson 
Smith & Wesson 

Winchester 
Winchester 

Federal 
Federal 
Federal 
Federal 

Remington 

Barrel 
Length 

(In) 

2.00 
4.00 
2.00 
4.00 
2.00 
4.00 
2.00 
4.00 
2.00 
4.00 
2.00 
4.00 
2.00 
4.00 
2.00 
4.00 
2.00 
4.00 
2.00 
4.00 
2.00 
4.00 
2.00 
4.00 
2.00 
4.00 
2.00 
4.0(l 
2.00 
4.00 
2.00 
4.00 
2.00 
4.00 
2.00 
4.00 
2.00 
4.00 
2.00 
4.00 
2.00 
4.00 
2.00 
4.00 
2.00 
4.00 
2.00 
4.00 
LOO 
4.00 
2.00 
4.00 

Velocity 
Nominal" Measured 

(fps) (fps) (mps) 

985 
1800 
1800 
1380 
1380 
1245 
1245 
1370 
1370 

#### 
#### 
1370 
1370 
1350 
1350 
1350 
1350 
1425 
1425 
1425 
1425 
1350 
1350 
1085 
1085 
1160 
1160 
1200 
1200 
770 
770 
770 
770 
770 
770 
800 
800 
825 
825 
770 
770 

1050 
1050 
1050 
1050 
855 
855 

1090 
1090 
855 
855 
855 

1019 310 
1585 483 
1496 455 
1014 309 
888 270 
857 261 
789 240 

1159 353 
1148 349 
1106 337 
956 291 

1202 366 
1076 327 
900 274 
716 218 

1002 305 
899 274 

1006 306 
931 283 

1047 319 
983 299 

1064 324 
896 273 

1091 332 
957 291 

1108 337 
911 277 
978 298 
897 273 
731 222 
618 188 
741 225 
700 213 
737 224 
674 205 
726 221 
662 201 
679 206 
652 198 
696 212 
618 188 

1047 319 
950 289 
828 252 
730 222 
919 280 
780 237 
999 304 
947 288 
795 242 
632 192 
749 228 

15 

RI 
Index 

14.0 
41.8 
37.5 
12.4 
6.8 

10.5 
7.7 

25.1 
24.8 
19.3 
14.0 
19.4 
14.0 
5.9 
3.0 
9.6 
8.9 

19.9 
15.5 
22.5 
13.2 
14.5 
5.6 

16.5 
10.1 
25.5 

7.0 
18.6 
18.5 
12.3 
11.9 
12.4 
12.2 
12.3 
12.1 
12.3 
12.1 
12.1 
12.0 
12.1 
11.9 
13.0 
10.6 
2.9 
2.0 
8.0 
4.6 
9.0 
8.2 
5.0 
4.2 
4.5 



TABLE 2 (CONTINUED) 
Performance of Commercially Available Handgun Ammunition 

Bullet 
lI.ll\n. 

12·1 
121 
I~' 
I~h 

1\' 
·1·1 
so; 
XI, 

1111 
11i 
t1~ 

x: 
I I~ 
Ifl2 
1111 
,I) 

111.1 
I ~.' 
1\1 
I ~,1 
129 
I'" -" 
I I(J 

111 
I 
x 
I) 

II 

11·1 

\·1 
'\:\ 

IJ" 
II(J 
11.1 

III 

Caliher 

lXSPIT 
IX SI'I'( 
IX SPLt" 
IX SI'IC 
IX SI'I (' 
IX SI'IC 
\x SPI ( 
Ix SI'I (' 
\X SI'I'( 

.1~ SPIC 
,IX SI'I'( 

.IX SI'I (' 
.1X SPI·(' 
\1". SPI( 
\X SI'I (' 
\1' SI'I C 
IX SPI( 
l:{ SI'I( 
\X SI'I( 

"IX SI'I C 
IX SI'I;( 
,IX SPIT 
JXSPi'( 

IX() AIIO 

·11 ",I'\( j 

·11 ~I ,,(j 

·1·1 i\l\(, 
"·1 i\ 1 A(, 
·1·1 \1 .\(j 
4·1 :--l\(j 
·14 i\ Ii\( j 
·11 i\1,\(; 
·14 [\1\(; 
,·14 :--I,.\(j 

·1-lSI'I C 

.I~ ;\ l: I 0 
·I~·\ I 10 
.·15 "1'10 
·1<; ,.\ 1'10 
.·ISAIIO 

·I~ 1.(' 

Weight 
19r1lins) 

~IO 

~Ill 

IXO 
200 
2·lll 
2·10 
2·\0 
2,\0 
2,10 
24ll 

IX5 
IX5 
IX5 
2.10 
2.\() 

• •. \d\ erti,cd Vdodty 
##/111 • \'ehll~lt~ Ilot a\,ililablc 
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Hullet 
Type 

M Illlufltciurer 

l"RN RClI1ington 
LRN Specr 
LRN Speer 
LRN Smitb & Wes~on 
l.RN Smith & Wesson 
LIIP Winch· Western 
L11 P Winch· \\'estCril 
SWC Fcderal 
SWC Federal 
SWC Smith & Wcsson 
S\\(' Smith 8: Wesson 
S\\,(' Smith & Wc,son 
S\\'C Smith &. Wesson 
SWC Speer 
SWC Specr 
SI,\'(' Winchester 
S\\C \Vinchc,ter 
I.RN Remington 
I RN Remington 
I RN Speer 
I.R:--; Speer 

LRN lLubaloyl Western Sup.;.,: 
I.R"-: (Lub,tioy) We!>tern Sup·X 

1'.1 Western Sup.X 

.lSI' Remington 
SWC Rcmington 

.lSI' Super Vel 
.IIII' Speer 
.IIII' BrO\\111ng 
.IIII' Remington 
.lSI' Speer 
S\\'C Browning 
SWC Remington 
SWC Winch· Western 

LRN Rcmington 

.IIII' Rell1ington 
\\'C(Ttl rgct master) Remington 

WC Federal 
FJ Rell1ington 
1'.1 Winch·Western 

I.RN Winch·Western 

Rarrel Velocity 
Length Nominal" Measured 

(in) (fps) (fps) (mps) 

2.00 855 694 211 

4.00 975 749 228 

2.00 975 635 193 

4.00 910 70S 215 

2.00 910 626 190 

4.00 855 915 278 

2.00 855 805 245 

4.nO ::155 823 250 

2.00 ~55 796 242 

4.0n 1060 875 266 

2.00 1060 678 206 

4.00 850 1006 306 

2.00 X50 870 265 
4.00 975 SOJ 244 

2.00 975 640 195 

4.00 K55 924 281 

2.00 X5~ 799 237 

4.00 7,10 647 197 

2.00 730 59.1 180 

4.0n 850 710 216 

2.00 850 598 182 
4.00 730 626 190 

2.00 730 592 ISO 

.1.86 955 948 288 

4.00 1500 1260 384 
,1.00 1050 94,1 287 

4.00 1995 1495 455 
-l.nn 1675 1277 389 

4.00 IJ3() 1257 383 
.j(lO 1470 1229 374 
4.0() 1650 1203 366 

4.00 1470 1311 399 

4.00 1470 1286 391 

4.00 1470 !13() 405 

3.00 755 640 195 

5.00 950 895 272 
5,()0 775 821 250 

5.00 775 751 228 

5.00 855 839 255 

5.00 850 740 225 

7.50 860 821 250 

RI 
Index 

4.4 
4.5 
4.4 
4.4 
3.5 

18.4 
11,0 
10.9 
8.5 
4.0 
2.5 

10.X 
4.0 
X.,5 
57 

14.:1 
S.2 
4.5 
,1.0 
45 
4.1 
4.2 
41 

4.0 

51,9 
13.7 

41.6 
54.9 
47.9 
46.7 
45.7 
49.8 
48.9 
50.0 

6.3 

21, I 
14.7 
9.7 
6.7 
6.5 

6.6 

.. ' 

The relative inclipacitlilion index given in lhese table~ is 'pt'imllrily determined by the si/e 
and shape or thc IllllximLlIII temporllry cavilY produced in a block or ordnance gelatin IIht:n lht: 
hulkl strikt:s tht: block with tht: measurt:d vt:locity. The distribution or impm:t point~. the lIim­
ing error. ;Ind tht: point or aim-ttll of which lire used lO compult: the Hveragt:d ndnerabililY or 
the human target lind which enter into lht: computntion of I< II-were assumed to Ile the slime 
for all cartridges lislt:d. This is not to say thlll these dalll cannot be tailored to the speciric car­
tridge: e.g .. it has been suggested that lht: caliber .4-1 ['vlagnum is n more dilTicult round tll 
shool lIccul'lttely than is the .JK Spt:eial. ;\ specific avcrugecl vulnernhilit) can be dt:tt:rmint:d 
1'01' <tny ealiher or lo:tding: it was not done in generating these tllbles. t\ given dt:grce llr 
prol'icient:y. that depieted in figure 7, has also heen assumed. 

The Illeasured velocities arc those produced by rllctory-Ioaded cartridgt:~ i'rom nt:l\ 
handguns of the staled barrel lengths: n spt:cil'ic revolver canridge 1\ illthcrcfore appear more 
than once. The nomintll velocities listed nrc those advertised by the cartridge n1anllractllrer~. 

\Vhile it is dirricult al this lillle to recoillmend any single carl ridge 1'01' lall t:nl'orcementuse. 
these table~ are quile userul in their prt:sent 1'01'111.1'01' e\ample. ira deparlment \\Isht:s lo usc a 
more cfTeetive cartr-idge lllHn it t:urrenliy issues. it nt:eds only to move hight:r on the 1<11 scale. 
To estimate thc reilitil'e cfTectivt:ne~s orthc tllO cllrtridges. a simple division ol'the smaller RII 
into lhc 11Irgcr will yit:ld an approximate comparison or the two rounds. 

Tht:rt: is a signiricant nced for researt:h to determinc the minimulll R II nt:edt:d to l'f~liably 
produce the n.!quired degree or incapacitation or el'l't:t:ti\·cness. In the absence or such rt:search, 
one must estimale. 

Atlhc present time. an RII ol'appJ'tl\imalt:ly 10 appears to be the 101\est index \\hkh should 
be cllnsidered. Prtlbably. the selection ora t:artridge whose R II is he tween 20 and 25 reprt:senl~ 
lhe upper limit rt:quired for reasonable reliability. This stt\leillent should not bt: construed 10 

indicalt:. on an ahsolute b,tsis, thnt nil RII t:ither hight:r than 25 or hl\\er thun 10 is unsuilable, 
u Illlt:si rabie, or l"lnece~sary. II has heen shown. many times over. tlHlt a hil in a vital spot by 
any built:!, whatel'er its RII, can cause death nr incapacitation and should not be UIl­

dt:re~limatt:d. RII deals with probabilities rather Ihan absolutl.!s, as is truc \\ilh all biological 
measures or this type . 

Iran RII of 10 is st:lected as a 101ler limit, a number orenrtriLiges which rail below this I',due 
as I\cll as abm'e it. arc sure to raise queslions. For example. Nos. 110 and 11:1 (Cal. .45 /\C[>­
Fivl.l), und No. 95 (Cal. .-15 ACP·SWC) rail at 6,5, 6.7 Hnd 9.7, while a similar 11\5 gr. SWC in 
cal. .45 (No. 55) hus an Rllor 14.7. The position on Ihe RII scale is primarily due to the sile 
and shapc or thl.! temporary cavil)' rormcd in the gelatin block. A ehanpe in \'elociIY or con­
slruction call ha\'e cOllsiderable errectoll RII. as is shown in ligure 2. Many of the 9111m car· 
tridges place high because or their high velocity. anclllot necessarily because they expand. This 
docs nol apply totally to bullet No. 17. which. ulthough it has a high velocity, also has a hi!!hly 
derormable jackt:t: this combinlilinn produces a larger temporur), cavity. 

I n conclusion, the rull report or this projeel will describe in detail the methods. models, data, 
and cOllclusions Stlillmari/.ed here. Interested readers arc directed to the I'ull report for the full 
data. full ullulysis. and some suggestions as to how to proceed in the abscnct: or det:\iled 
guidelines and a standard for police handgun ammunitioll. 
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