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ABSTRACT 

The primary objective of tilis report is the presentation of an effective­

ness analysis of a blunt-trauma-producing "nonlethal" projectile, representa­
tive of several such items available on the market today t through the applica­
tion. of a previously-established methodology for the evaluation of less lethal 
weapons. The item chosen for analysis is the Stun-Bag, an MB Associates pro­
prietary bean-bag-type projectile which uses kinetic energy to produce desired 
effe·cts. It should be noted, however, that the Stun-Bag also produces lUlde­
sirable effects in the less lethal weapons role. It is emphasized that the 
StlUl-Bag is not investigated for itself, per se, but rather as a representa­
tive of a class of projectiles/weapons. 
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FOHEWORD 

TIle work described in this report was performed tmder Task Plan I I of 

the LEAA/LWL Interagency Agreement No. LEAA-J-IAA-014-2. Mr. Lester Shubin 

and Mr. Marc A. Nerenstone were the LEM Program Monitors for this task. Mr. 

Donald O. Egner was the USALWL Project Officer, and the project is identified 

as LWL Task No. 20-V-72, Subtask II. 

Two of the justifications for using the Stun-Bag as the subject of this 

analys is are: 

o It is representative of a class of nonfrangible, blullt-trauma-producing, 

kinetic-energy-type projectiles. 

o It has achieved some popularity as a less lethal (so-called "nonlethal") 

weapon and was readily available, both from MB Associates and through the com­

mercial market. 

TIle work described in this report is pioneer in nature and the results are 

subject to change as more knowledge is obtained in the area of study. Comments, 

data and other infonnation which could improve the analysis described herein 

are welcome and should be fon~arded to the Program Monitor, Less Lethal Weap­

ons Evaluations Program, National Institute of Law Enforcement and Criminal 

Justice, Law Enforcement Assistance Administration, 633 Indiana Avenue, NW, 
Washington, DC 20530. 

The use of trade narnps in this report does not consti tutP rul official 

endorsement or approval of the USP of such cOJTanprcial hardware or softwarP. 

This report may not be ci tpd for purposes of advertisempnt. 
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SUMMARY 

TIle problem treated in this report is ru1 analysis of the Stun-Bag* as a 
blunt~'trauma-producing, less lethal weapon. The evaluation included analysis 
of test data, graphical display of key data elements, and resulting observa­
tions. 

An Wlderstanding of the analysis of Stun~Bag effectiveness as presented 
in this report depends on two factors. One is that law enforcement objec­
tives change a.,.c;. the law enfol'celnent situation, or scenario, changes. The 
other is that there are (from the law enforcement view) possibi1iti~s of both 
desirable and undesirable effects when a Stun· Bag strikes an uldividual. 

Desirable effects of a projectile or weapon are ones which reflect law 
enforcement goals and objectives in a particular scenario. Undesirable 
effects are ones which involve extensive or long-lasting injury to an indi­
vidual. TIle "scales" used to measure undesirable effects refer to damage 
levels of injury to an individual struck by a projectile, so these effects 
are independent of law enforcement goals. 

The approach in this task consisted of a testing program and utilization 
of an evaluation IOOthodology previously developed by USALWL and reported in 
"A Multidisciplinary Technique for the Evaluation of Less Lethal Weapons 
(Volwne 1)." The testing program was divided into two segments, one to study 
the anullJJlition/l'Tojectile pe'rfonnance characteristics and the second to study 
the damage resulting from Stun-Bag impacts against test animals. 

The first sC&'1l1Cnt of the testing program, wnmunition/projectilc perfor­
mance characteristics, was conducted at H. P. White Laboratory to study such 
i teJns as accuracy, flight orientation, impact position, and variance in 
weights and velocities. 

The second segnent of the testing program \'las the medical evaluation of 
the results of animal tests. l1lis procedure called for a panel of medical 

x 
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experts to extrapolate the physiological damage produced on a test animal by a 

SttUl-I3ag impact to estimate that which would be expected on an "average nude 

male body." Ilead damage was estimated from baboon test shots, and body damage 

was estimated from swine test shots. 

Application of the LWL evaluation methodology involved selec:tion of opera­

tional scenarios and ~ni tion. '1\.,0 scenarios, the Suspect Fleeing on Foot 

and the Dispersal of a Crowd, ,.,rere chosen**. Three different rounds of Stun­

ilab iJllllluni tion \oJerc chosen for study to provide a fairly wide distribution of 

range and ldnctic-encrgy delivery options. 

lJet.cI111ination was made of kinetic energy as a function of range for the 

ruuuds chosen. Tho ... !;} kineti c-energy figures were based on theoretical cal-

.. _,---. ..----

*/\ shot- filled, pancake-shapeu fain-i.e bag manufactured by Ivlli Associates. 

inlt rime awl fundi ng liUll tat ions 11l'eVented consiueration of the two remaini ng 

law enforcement scenarios (tho Barricade and lIostugc Situation and the One­

on-One Situation). 

xa 
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culations of Stun~Bag trajectories with typical vulues assumed for Stun-Bag 

weights and initial velocities. 

Estimates of probabilities of desirable and undesuable effects in man 

were made directly fran the reslll ts of the animal test shots. 

In addition, hit probability estiJl1ation~ were made following a suggestion 

in Appendix F of the aforementioned LWL Volume I report. [111e data required 

for the Incapacitation Probability Progrwn (IPP) used in the LWL methodology 

were not available for this study.] 

One important result of the testing is an indication of the general time 

frame in which a Stun-Bag impact can be (;,\pected to do its job. ~Iost law 

enforcement goals call for relatively quick functional disability of a sub­

ject to enable his apprehension, or to motivate dispersal of a crowd, after 

which the functional disability subsides and the subject (5) sustains, at 

Illost, lIlillor injuries. ivk:dical evaluations from the animal tests indicated 

that Stun-Bag impacts tend to cause internal organ damages without providing 

immediate, fWlctional disability or "stopping power." A typical comparative 

time/functional disability relationship as a result of a Stun-Bag impact may 
be observed in Figure 1. 

In addition to providing onset time, the analysis 'l'esulteu in evaluations 

of the probabilities of desirable and lUldesirable effects for both the sce­

nario of the Suspect Fleeing on Foot arid the scenario of the iJispersal of a 

Crowd. These evaluations are displayed in Damage Profile Graphs like the ones 

in Figure 2. '111e diagonal line is inserted simply as a guide, !:lince a point 

above the line represents a shot with desirable effects more probable than 

undesirable effects. The line is not an absolute demarcation of "good" and 

"bad" weapon perfonnance, but allows some general conclusions. 

Test shot data, when applied to the Fleeing Suspect Scenario, indicate a 

considerably higher probability of undesirable effects than of desirable 

xi 
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effects [Note area of test results in the lower right-hand corner of Figure 

Z(a)]. In tenns of weapon perfonnance, this area is the least attractive 

region of the graph. Here the damage inflicted by the Stun-Bag is destruc­

tive without doing the job for which the Stun-Bag was designed. When apply­

ing the test data to the Crowd Dispersal Scenario, Figure 2(b), the desirable 

effects and the undesirable effects expected are "in the same ballpark." The 

visibility of Stun-Bag impacts to individuals who are not struck undoubtedly 

contributes to better desirable effects performance. 

Results using the evaluation methodology which combine damage estimates, 

kinetic energy of impacts, and hit probabilities arc illustrated by means of 

SLDlunary Graphs like the ones in Figure 3. Here the figures all the dashed 

curves represent range in feet from the point-of-fire to the targeted sub­

ject. '111e curve expresses how the overall effect of Stun-Bags and the rela­

tionship of desirable and undesirable effects vary with range. 

As roontioned previously, the medical evaluations led to some important 

positive indications. Stun-Bag impacts, for the most part, lack "stopping 

xia 
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power," especially for shots to the body. The reason for this is the rela­

tively lengthy onset ttme of functional disability. Stun-Bag impacts seem to 

produce a "liver phenomenon," i.e. J unexpected damage to the liver even fran 

low-energy shots impacting body areas remote from the liver. Also, even with 
the assumptioo of nudity, there is a serious lack of correlation between 

skin damage and the extent and location of internal damage. 

There are several conclusions to be dralm from the testing and evaluation 

results. t-Jedical results indicate two areas '''hich require serious attention. 
'111e first is occurrence of internal organ damage as a result of impacts by 
blunt projectiles. This relates to the "liver phenomE"non" discovered by this 

testing program and perhaps is due to a type of pressure wave fonnation. 

'lhe second area requiring attention is diagnosis and treatment of blunt impact 
injuries--particulars of this problem include dissemination of infonnation to 

doctors on the nature of likely injuries. 

As regards the Stun-Bag anununition/projectile and the Stun-Gun, the 

Damage Profile Graphs (see Figures 5 through 10 J as ,,,ell as Figure 2) and 

the SlD1UIlary Graphs (see Figures 11 through 13, as well as Figure 3) make 

rather strong statements. If used in an attempt to halt a fleeing suspect, 
the single-shot nature of the Stun-Gun and the s1O\" flight of the Stun-Bag 

make a hit unlikely except at relatively close ranges. If a fleeing suspect 
is hit in any area except the head (a difficult target because of the lack 
of accuracy demonstrated by the Stun-Bag anununition) , the damage done to the 

suspect is generally serious but of such a nature that he is mobile, con­

scious, and still able to flee. This means that injuries are inflicted with­

out perfonning the job intended for the weapon, Le., immediately stopping 

the suspect. Stun- Bags are better used as a means of dispersing crO\lI'ds, 

where the desirable effects and undesirable effects as measured by the LWL 
methodology are roughly equal. Hm"ever, this still means accepting a high 
incidence of serirus injul)' to any person hit in the head or tnmk areas. 

Finally, the analysis revealed, from graphs such as Figure 3 (probability 

of desirable effect versus probability of undesirable effect), that the Stun-

xv 
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SO,Sa 

Bag amnunition/projectile appears to be unsatisfactory at all the ranges con­
sidered, i.e., 40-200 feet. At short range, it is unsatisfactory due to the 
resulting organ damage, while at longer ranges impacting energy/organ damage 
is less but so are the resulting desirable effects on the targeted individual. 

In summalj', the Stun-Bag appears to offer little to local police depart­
ments as an augmentation to their present standard weapon, the .38 caliber. 
Analysis of the tests showed that the Stun-Bag' s ability to aid the police in 
apprehending a fleeing suspect or dispersing a crowd is marginal at best and 
at present does not adequately satisfy police requirements. 
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I. I NrRODUCT ION 

Efforts of tlle US Army Land Warfare Laboratory (LWL) to develop less 

lethal weapons evaluation methodology have centered around blunt·traurna­

producing, nonpenetrating weapons. lhis is because there are increasingly 

Inany weapons of this nature on the market and in use by law enforcement agen· 

cies, and no satisfactory method has been available for evaluating the per· 

fonnance of such weapons. 

The LWL methodology developed to date is presented in a report entitled 

"A Multidisciplinary Technique for the Evaluation of Less Lethal Weapons."l 

This report is in t\'10 vohunes: Volume I, or L\IIL Volume I as it will be 

referred to herein, carries the same title as tile report mld introduces the 

general less lethal weapons evaluation methodology; wllile Volume II, subtitled 

!'Effectiveness and Safety Characteristics of the .38 Caliber Weapon System, 112 

applies the methodology to the standard .38 caliber police weapon system. 

It was decided to analyze the Stun-Bag* as a less lethal projectile (using 

the aforementioned methodology) because of its grOllTth of popularity as a so· 

called "nonlethal" weapon, because of its representativeness of a class of 

these weapcns, and because it would serve as a further test of the methodology 

itself. TIle general objective of this report, then, is tile evaluation of a 

class of less lethal weapons effectiveness and safety characteristics through 

the application of the LW1.. methodolo!:.1)'. The specific item selected for study 

is a collection of ammunition which utilizes the Stun-Bag as the projectile. 

'11le particular goals of the study are to supply: 

o Teclulical and operational analysis of StWl-Bag annnunition/projectile 

performance 

o ;\ledical evaluation of damage due to Stun-Bag impacts at particular 

kinetic-energy levels 

1 
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o Estimates of probabilities of Stun-Bag hits on targets in various sce­

narios at various ranges** 

o ;\ssessment of the likelihood of desirable and undesirable effects 

from evaluations of StWl-Bag impacts. 

As the analysis progressed, it became evident that it was not possible 

to completely exercise the LWL methodology at this time because of certain 

insufficiencies in both the methodology and the data. Ho\oJever, discovery of 

these insufficiencies did serve the useful purpose of indicatint; that further 

work is required to make the methodology more usable. 

*M'Ulufactured by MB Associates 

**Time and monetary constraints have limited the depth of investigation of 

this goaL The rest of the goals are examined for two pertinent scenarios, 

(1) Suspect Flee ing on Foot and (2) Dispersal of a Crowd. 

la 
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Though it was not possible to perform a complete analysis of the Stun­
Bag using the LWL methodology, some test data were acquired fran Stun-Bag 
firings. From the analysis' of these data, certain "observations" can be 
made which are presented in Section III below of the same title. 

Thus, in slUIIlaary, the usefulness of this report is two-fold: 

o The results and analyses of. Stun- Bag fir ings vs animal and nonanimal 
targets are preslimted, and 

o Insufficiencies in the LlVL evaluative methodology are brought to 
light. 

2 
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II. TECHNICAL APPROAQf 

'. The approach taken in this report is to consider the particular items of 

data necessary to con~ute simple, useful indices of overall Stun·Bag projec­

tile/arru1U.Ulition performance. Handling of the data follows the general method .. 

ology as described in L\\,L Volwne I, with one exception. The exception is that 

hit probabilities herein are estimated for the head and body directly, and no 

use is made of the computational model originally intended for this purpose 
(LWL Volume I, Appendix G). 

Specific treatment is given of the following data: 

o Projectile/All1nwlition Perfonnance Characteristics 

o Scenarios 

o Physiological Data 

o Nonphysiological Data 

o Sumll1arization Indices 

o Comparison of Stwl-Bag Rounds 

The reason for the departure from the established hit probability method­

ology b that the data bank being developed for the In,capacitation Probability 

Program (IPP) (reference LWL Volume I, Appendix G) inCludes parameters which 

are not available in this study. Among the parameters necessary for this 

model are standard deviation of ballistic and aillling errors and incapacita­

tion/hit ratios vs velocity of impact. Because of the limited nwnber of Stun­

Bag firings made during the animal-testing phase of this study, there is not 
sufficient data available to reliably predict incapacitation/hit ratios for 

particular organs and body areas. However, some ballistic error infonnation 

is available from another Anny-sponsored report 3 and from a USALWL-generated 

study". 111is background is the justification for the more amalgamated 

approach to probabilities taken in this report. 

3 
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1he indices which are to fornl the bases for weapon comparisons are indi­

cations of tile probability of desirable effects versus tile probability of 

undesirable effects for a particular weapon, in a given operational scenario, 

for a given range. The parameterization of effects by range is oriented 

toward the eventual user of these weapons, who is usually more thoroughly 

familiar wi tIl ranging variations tilan with variations in kinetic energy. 

Range can, at the same time, be usefully and directly included in both sce­

narios and computations. 

'I he tvlli Associates (MBA) Stun-Bag ammunition considered in this study does 

not represent all of the items of this type offered by jvffiA. Selections of 

rounds were made to provide a spectrum of ammunition designed to be effective 

from relatively close to relatively long range. No real attempt has been 

made to evaluate, in terms of quality, reliability, etc., the various weapons 

(such as the Stun-Gun, Prowler-Fouler, etc.) offered by MBA for firing the 
Sttm-Bag. 

3a 
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A. Projectile/Anmunition Performance Characteristics 

'1110 Stun-Bag considered in this report consists of a pancake-shaped, three­

inch-diameter fabric bag filled with metal shot. 1his Stun-Sag is available 

eithcr by itself for use in l'eloading Stun-Gun cartridge cases (or for !.lSe in 

~mA devices such as the Prm'ller-Pouler ,,,here cartridge cases per se are not 

required), or it is availablc as part of a factory-loadeu IllLUlition which con­

sists of a 40rnm cartridge case, a three-inch StlUl-Bag, a plastic wad, a card­

board disk and a predetermined gunpowder charge or load. 

In order to illustrate velod ty and ranging infonllation, three factory­

loaded rounds were chosen and were designated as A, B, and C (Table I). The 

difference in rounds is the gunpowder charge or load used to fire the partic­

ular Stwl-Bag, resulting in different initial velocities amI extreme ranges. 

we to the limited amount of data available, the velocities given in Table I 

are nominal figures. The rounds chosen cover a wide delivery range, Le., 

zero to 355 feet. 

J\n additional feature of the three-inch Stun-Bag is that it is available 

in two different \.;eights: the first weight is around .35 Ib and is the 

approximate weight of the Stun- Bag found in factory-loaded aIlU\uni tion. the 

second weight is around .42 lb and is the weight of the Stw1-Bag available 

for reloading, etc. purposes. Variations in these weights were observed 

in variolls firings and are slUnrnarized in Table 1 I . Also, since variation in 

Stun-Bag weights affects kinetic energy delivered to a target, Tables TII-V 

have been prepared to show this effect over a spectrum including all observed 

weights. 

The flight characteristics of a projectile depend on its initial velocity» 

'-leight, shape, firing cross-section, and the density of ail'. Prom asslunption 

of typical values for Stun-Bag weights and ini.tial velod tics, a lllullerical 

ultegration procedure (See Appendix A) was used to compute trajectories of 

StWl-Bags fired at different angles. for illustration, some of the results 

4 
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of these calculations are shown in a trajectory chart, Figure 4. The trajec­

tory cllart represents the firing of tilree different rounds (Rounds A, B, and 

C) from fivc feet above the growld at angles of zero and fifteen degrees. 

The dots which trace the projectile path are tile computed positions of the 

projectile at approximately .OS-second intervals*. '!he small "x" at the end 

of each trajectory indicates the location (range) of the projectile when it 
strikes the ground. 

'(11e Ranging Tables VI -VIII are also derived from the m.unerical- integration 

calculation of trajectory. It is important to analyze the velocity and range 

of the Stun-Bag or any ulWlt-trawna-proclucing projectile in terms of its 

delivery to a region near the ground (zero to six feet height) ,,,,here a target 

may be hit. This zone might be called the effective impact region. Ranging 

Tables VI-VIII record typical values of time, distance, velocity, and kinetic-

I'IThe reason the fifteen-degree firings seem to show an angle of greater than 

fifteen degrees is that there is a scale reduction in range of six-to-one, as 

compared to height, in the figure. 

4a 
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TABLE I 

FACTORY-LOADED SlUN-BAG ROUNDS TESTED 

(Three-ulch, circular Stun~Bag - avg wt = 0.35 lb) 

Round A - Super Long-Range Round 

initial velocity - 230 feet per second 
extreme range . 355 feet 

Round B - Low Impact Round 

initial velocity - 150 feet per second 
extreme range - 255 feet 

Round C - Close Range Round 

initial velocity - 100 feet per second 
ext reme range - 200 feet 

TABLE II -----
STUN- BAG IVElGI ITS 

Mean Stamlard 
No. of Weight Deviation 

Tests Bags (lb) (lb) . 
LWL Animal 'fests (Haboons) , 23 .424 .0095 
lJec 72 

LWL Animal Tests (Swine) , 2S .418 .0052 
Dec 72 

LWL Pcrfonnance Tests. 17 .317 .0061 
Apr 73 

5 

Low High 
(lb) (lb) 

.405 .438 

.406 .425 

.295 .323 
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TABLE III 

KINETIC - 5\;'ERGY DELIVERY 

(Super Long-Range Round) 

Ran,e Velocity Kinetic Energy Kinetic Energy (ft-lb) as a Function of Bag Weight 
(ft (ft/sect Per found (ft-1b) . 30 1b . 35 16 .40 16 • 45 16 .50 lb 

0 230 822.2 246.7 287.8 328.9 370.0 411.1 

20 210 685.4 205.6 239.9 274.2 308.4 342.7 

40 190 561.1 168.3 196.4 224.4 252.5 280.5 

60 175 476.0 142.8 166.6 190.4 214.2 238 .. 0 

80 163 412.9 123.9 144.5 165.2 185.8 2-06.5 
0'> 

100 150 349.7 104.9 122.4 139.9 157.4 174.9 

120 138 296.0 88.8 103.6 118.4 133.2 150.0 

150 122 231.3 69.4 81.0 92.5 104.1 115.7 

180 108 181.3 54.4 63.5 72.5 81.6 90.6 

200 99 152.3 45.7 53.3 60.9 68.5 76.2 

250 84 109.7 32.9 38.4 43.9 49.4 54.9 

300 69 74.0 22.2 25.9 29.6 33.3 37.0 
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TABLE IV 

KVJb1'IC-ENERu--Y DELIVERY 

(Low Impact RolUld) 

Range Velocity Kinetic Energy Kinetic Energy (ft-lb) as a Function of Ba~ \fei~ht 
(ftL (ft/sec) Per POWld (ft-J.b) .30 Ib .35 16 .40 Ib .45 Ib .50 Ib 

0 150 349.7 104.9 122.4 139.9 157.4 174.9 

20 138 296.0 88.8 103.6 118.4 133.2 148.0 

40 127 250.7 75.2 87.7 100.3 112.8 125.3 

60 117 212.8 63.8 74.5 85.1 95.7 106.4 

80 105 171.4 51.4 60.0 68.5 77.1 85.7 
--..J 

100 99 152.3 45.7 53.3 60.9 68.5 76.2 

120 95 140.3 42.1 49.1 56.1 63.1 70.1 

150 81 102.0 30.6 35.7 40.8 45.9 51.0 

180 72 80.6 24.2 28.2 32.2 36.3 40.3 

200 67 69.8 20.9 24.4 27.9 31.4 34.9 

250 64 63.7 19.1 22.3 25.5 28.6 31.8 
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TABLE V 

KINETIC=ENERGY DELIVERY 

(Close Range Round) 

Range Velocity Kinetic Energy Kinetic Energy (ft-1b) as a Ftmctian of Ba& Weight 
(ft) (ft/secl Per Pound (ft-l~ .30 1b .35 1b .40 1b .45 1b .50 1b 

0 110 188.1 56.4 65.8 75.2 84.6 94.1 

20 101 158.5 47.6 55.5 63.4 71.3 79.3 

40 94 137.3 41.2 48.1 54.9 61.8 68.7 

60 85 112.2 33.7 39.3 44.9 50.5 56.2 

80 80 99.5 29.9 34.8 39.8 44.8 49.8 
00 

100 73 82.8 24.8 29.0 33.1 37.3 41.4 

120 67 69.8 20.9 24.4 27.9 31.4 34.9 

150 62 59.7 17.9 20.9 23.9 26.9 29.9 

180 59 54.1 16.2 18.9 21.6 24.3 27.1 



-------------~--~-~ 35 

30 

lS 

7J' 20 
C) 

~ ....., 
~ -"El .... . 
~ 15 

10 

5 

o 
o 

\0 

"" • •• 

•••••••• •• • • O. 
• • o 0 

• 
o 

• 
e 

o 
~ 

• 
•••••••• • • • . .- . • e. 

o • • • 0 • • .. ..0 ..... 
•• e. ,. . 

ea- •• 
• • eo • ,0150 Angle of Fire. o. 

• • 

• • • • • 
e 

• 
e Round B 

• 
• 

• • • • • • • • 
• 
• • 

• 
• Round A 

• 
• 
• 
• 
• 
• 
• 
• 0° Angle of Fire ...• , . , ... • 

• Round C 

• 
• 
• • 

•••• • • • •• •• • Round A 

•• • Round C _ e Round B • 

30 60 90 120 

• 
o 

150 

Range (feet) 

• e 

• • ~ x 
~~--or----------------or----------------y-----------------~-

180 210 240 270 300 

FIGURE 4. Trajectory Chart--Oo and IS° Angle of Fire 



-

.... 
c 

- - - - - - - - - - - - - - - -
51,5 

TABLE VI 

RA.I\iGING TABLE 

(Super Long- Range Round) 

Kinetic Energy 
Firing High Range** Time** Velocity** Per Pound** 
Angle * Point (ft) (sec) (ft/sec) (ft-lb) 

(ft) (ft)_ ~_egin end begin end begin end begin end 

0 5.0 0 106 0.00 0.60 230.0 147.0 822.2 335.9 

5 9.6 161 196 1.00 1.33 118.0 102.5 216.4 163.3 

10 20.4 245 262 1.88 2.09 84.9 81.3 112.0 102.7 

15 34.2 291 300 2.61 2.78 72.8 72.0 82.4 80.6 

20 50.6 322 328 3.28 3.40 68.6 68.9 73.1 73.8 

25 68.1 340 345 3.85 3.96 67.9 68.5 71.7 73.0 

30 87.6 352 355 4.41 4.51 69.1 69.9 74.2 75.9 

35 107.1 354 357 4.91 5.00 70.7 71.4 77.7 79.3 

40 126.8 349 352 5.38 5.49 72.5 73.4 81.7 83.7 

45 146.1 338 340 5.81 5.90 74.4 75.0 85.6 87.4 

*Firing from five feet above ground 
**Range, time, velocity and kinetic-energy measure were taken on the edge of the effective hitting region-­
five/six (begin) and zero (end) feet above ground, respectively. 

Q 

.. .. 
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TABLE VII 

RA.'-!GING TABLE 

(Low Impact ROWld) 

Kinetic Energy 
Firing High Range** Time** Ve10city** Per Pound** 
Angle* Point (ft) (sec) (ft/sec) (ft-1b) 

(ft) (ft) begin end begin end begin end begin end 

0 5.0 0 75 0.00 0.57 150.0 110.5 349.7 189.8 

5 7.3 81 122 0.65 1.07 106.0 91.0 174.6 128.7 

10 13.1 145 165 1.36 1.62 82.0 77 .4 104.5 93.1 

15 21.4 186 199 1.96 2.16 70.9 69.5 78.1 75.1 
..... ..... 20 31.6 214 223 2.55 2.68 65.7 65.7 67.1 67.1 

25 43.1 233 240 3.01 3.15 63.7 64.4 63.1 64.5 

30 55.5 246 250 3.47 3.59 63.6 64.5 62.9 64.7 

35 68.5 251 255 3.90 4.00 64.5 65.4 64.7 66.5 

40 81. 7 251 254 4.29 4.40 65.8 66.9 67.3 69.5 

45 94.9 246 249 4.66 4.76 67.4 68.4 70.6 72.7 

*Fjring from five feet above ground 
**Range, time, velocity and kinetic-energy measure were taken on the edge of the effective hitting region--
five/six (begin) and zero (end) feet above ground, respectively. 
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TABU: VIII 

RA.:'JGING TABLE 

(Close Range Round) 

Firing High Range** Time** Velocity** 
Kinetic Energy 

Per Pomd** 
Ang1e* Point (ft) (sec) (ft/sec) (ft-1bl 

(ft) 1fJI .. begin end begin end b~gill end begin end 

0 5.0 0 56 0.00 0.58 110.0 88.3 188.1 121.2 

5 6.3 40 84 0.40 0.92 92.4 78.7 132.7 96.3 

10 9.8 91 113 1.02 1.34 75.0 70.6 87.4 77.5 

15 15.1 124 138 1.53 1. 78 66.5 65.1 68.7 65.9 
~ 

1'''' 20 21.8 147 157 1.99 2.16 61. 7 61.8 59.2 59.4 

25 29.5 164 172 2.42 2.58 59.4 60.2 54.8 56.2 

30 31.9 175 182 2.80 2.98 58.6 60.0 53.4 56.0 

35 46.9 183 187 3.16 3.31 58.9 60.3 53.9 56.5 

40 56.1 184 188 3.51 3.63 59.7 61.1 55.4 58.0 

45 75.7 244 249 4.16 4.26 78.1 80.0 94.8 99.5 

*Firing from five feet above ground 
**Range, time, velocity and kinetic-energy measure 1l1ere taken on the edge of the effective hitting region--
five/six (begin) and zero (end) feet above ground, respectively. 
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ener!:,'Y measure of entry ("begin") into this region, and the time, distance, 

velocity, and kinetic-energy measure of impact ("end") with the ground. 

When disQ1ssing projectile/aJlununi tian pcrfonnance, it is also necessary 

to consider the associated ballistic error and operational accuracy/aiming 

error. In order to generate some information on the ballistic error associ­

ated witil the Stun-Bag, a limited nwnber of test firings were conducted by 

H. P. White Laboratory for USALWL. For these test firings the ~mA Stun-Gun 

and factory-loaded Stun-Bag anununi tian were used. The Stun-Gun was clamped 

firmly into position (bench-mounted) and bore-sighted to a reference point on 

a paper target. Some of the results of this testing are shown in Table IX. 

IVidle values for mils of error are diffiQ1l t to estimate with such a limited 

amount of data available, a horizontal error of approximately four mils and 

a vertical error of approximately seven mils can be inferred from the data. 

Addi tionally, a few more rounds were fired at seven yards and 25 yards 

(employing the Stun-Gun in a hand-held position and again using factory­

loaded Stun-Bag amnuni tion)* to obtain a rough estimate of tile operational 

aCOJracy, i. e., including the aiming error introduced when combining the man 

and weapon system. In this situation the horizontal error showeu a minimal 

alllount of increase to five mils; however, tJle vertical error showed a large 

increase to 19 mils 5 • 

If a target is to be hit, it is also essential to estimate the speed and 

position of the target, and to elevate sufficiently the weapon/firing device 

so tilat the prOjectile and the target arrive in the effective impact region 

at the same time. Since tile greatest initial velod ty for tile factory-loaded 

anIDulli tion considered in this report (Super Long-Range Round) is 230 feet per 

second (about the speed of a batted baseball), the difficulty of hitting a 

target at apPl'eciable distances may be appreciated. When using Rounu A, for 

example, to hit a target at 175 feet, it is necessary to estimate the position 

of the target 1.2 seconds from the moment of fire. 

13 
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In sunmary. the lack of accuracy demonstrated by the Stun-Bag aJIIIlW'li tion 
will very likely restrict its usefulness for law enforcement officials. This 
fact is especially apparent when comparing Stun-Bag accuracy performance with 
.3S caliber accuracy performance. 

B. Scenarios 

Selection of scenarios is a key element in tile evaluation of less lethal 
weapons. In LWL Volwne I the following four scenarios were chosen as bases 
for comparison among different weapons or devices. (Detailed descriptions 
of the scenarios can be found in Appendix C of the aforementioned report.) 

o Scenario 1 - The One-on-One Situation 

o Scenario II - The Barricade and Hostage Situation 

"'The individual 'olho did the firing is an experienced shooter who had previously 
fired a military weapon similar to tile Stun-Gun. 

13a 
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TABLE IX 

SIUN-~\G BALLISTIC ERRORS 

No. of 
Anl1U.lJli tion Rounds 

Stun-Bag, 3 
Close lWlge 

Stun-Bag, 3 
Low Impact 

StunoBag, 4 
Super Long-
Range 

NOTE: h = horizontal 
v = vertical 
t = target 

Range 
,(ft) 

21 

21 

75 

~ = mean miss distance 

~h °h 
(in) (mils") 

-0.97 3.77 

-1.63 4.68 

-3.00 3.39 

" = standard deviation of miss distances 

~v 
(in) 

- S.OO 

- 5.67 

-29.55 

°v °t 
(mils") (mils") 

8.65 6.67 

6.07 5.42 

7.33 5.71 

;'At a range of 21 feet, one mil is 0.25 inches; at a range of 75 feet, one 
mil is 0.90 inches 

14 
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o Scenario III - The Suspect Fleeing on Foot 

o Scenario IV - The Dispersal of a Crowd. 

TIle Stun-Bag projectile was considered by the members of the Less Lethal 

Weapons Evaluation Panel to be generally applicable for use in all of the 

above-mentioned scenarios. However, there was some question regarding the 

use of the Stun-Gun in its present form. It was thought tilat at very close 
ranges the Stun- Gun would be clumsy to use, particularly in comparison with 

a handgun. It was also felt that the single-shot restriction of the Stun-GlDl 

would be a serious hindrance to the police officer. 

Use of the Stun-Bag projectile ,.,ras evaluated by the Medical Group and the 

Behavior Analysis (formerly MethoJs) Group of the basic Evaluation Panel for 

two of the four scenarios, namely, tile Suspect Fleeing on Foot and the Dis­
persal of a Crowd Scenarios. (Fwlding limitations precluded evaluating use of 

the Stun-Bag for the two remaining scenarios.) The results of these evalua­

tions can be frond in Section C below; when combined with estimates of hit 
probabilities, the results arc found in Section E. 

C. Physiological Data 

A ovo-part test series was conducted impacting the three- inch-diameter 

Stun-Bags against animals 6 • 111e first part, impacting Stun-Bags against 

buboons, provided examples of cranial impacts; the second part, impacting the 

StWl-Bag against swine, prOVided examples of body impacts for several major 

organs. Both portions of the test included as part of the results the effects 

of the impacts on skin, bone and subcutaneous tissue. 

Several facts about the circWlLc;tances of the animal testing should be men­

tioned. First, the tests were conducted using an air-gun-type system firing 

a three- inch Stun- Bag of approximately .42 lb at velocities ranging from about 

SO feet per second to 135 feet per second (These velocities ,.,rere chosen to 

encanpass tile 1'15, 30, 60 and 90 ft-Ib" kinetic energy criteria established 

15 
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in LWL Volume I to indicate various degrees of physiological damage.). Second, 
baboons were chosen as test animals to represent cranial effects of Stun-Bag 
impacts. Cranial size and annoring of a baboon. and of a man have been judged 
to be closely comparable. A possible exception is the fonnation of the pos­
terior skull of the baboon, which is shaped differently from that of a man 
and includes a thickened area not found in man. Shots involving the posterior 
area of the sk~ll may not, therefore, fully represent the nature and extent 
of damage that can be done to a man by an impact in this area. Thi.rd, swine 
(actually young shoats) were chosen as targets to represent bodily effects of 
Stun-Bag impacts. Although goats have previously been used in some evalua­
tions, it was the opinion of tile ~~dical Group that the relative weights of 
the body organs of tile shoats were more con~arable to those of man and the 
skin of the shoats ''las considered to be a great deal more comparable to man 
than that of goats. 

The Medical Group of the Less Lethal Weapons Evaluation Panel perfonncd 
the assessment of physiological damage due to Stun-Bag impacts. Records of 

15a 
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the physiological effects were made first in tenns of damage levels on a 

scale from zero to five; then, estimates were made of the probability of the 

damage level observed achieving a physiological Wldesirable or desirable 

effect for the scenarios addressed. A sununary of the test shots (in order 

of increasing i.mpact energy) and subsequent evaluations of the shot impacts 

(incorporating both the Medical Group and Behavior Analysis Group estimates) 

is contained in Tables X and XI. 

One significant fact that was noted was that damage to the liver usually 

dominated the overall physiological effects \oJhenever there was any involve­

ment of damage to that organ. A full accoWlt of the deliberations on these 

data is contained in Appendi.x .B. 

D, ~onphysio10gical Data 

17ior to rendering estimates of probability of desirable effect, the 

Behavior Analysis Group of the Less Lethal Weapons Evaluation Panel attempted 

to quantify the emotional make-up of crowd members (During a previolls roocting 

they had addressed the area of an individual's emotional level.). At the 

same time, they attempted to identify the types of cro\\'ds that might be 

tmCOWl te red. 

Following the above discussions, estimates \'Jere rendered of probability 

c)f nonphysiologically (psychologically) desirable effects for the scenarios 

Lmder consideration. A full accoWlt of these deliberations is contained in 

Appendix C. 

U. SLUlmarization Indices 

'fhe particular graphic fonn chosen to display "weapon" performance in the 
aforenentioned methodology (LWL VollD11e I) is also used in this report for two 

purposes. The two purposes are: (1) to display the results of the actual 
tt~st data, and (2) to display the expected performance of a particular ammWli­

t:lOll as a ftmction of range. 
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The dlosen graphic form plots the probability of an undesirable effect 

(PUE) against the probability of a desirable effect (PDE). Plotting both of 

these values together for a single impact in effect describes the price paid 

in terms of PUE in order to achieve Cl certain level of PDE . 

The first use of this form of graph is to present the results of PUE and 

P DE evaluations performed by the ~~dical and Behavior Analysis Groups. TIlese 

results are displayed in Figur~s 5 through 10 and represent the same data as 

the Test Shot Summary Sheets, Tables X and XI; but the data are broken down 

according to three levels of kinetic energy, namely, low (10-39 ft-lb), medium 
(40-74 ft-lb), and high (75-125 ft-lb). 111e figures show the probable effects 

(both POE and PUE) of Stun-Bags if they do in fact reach a target. 

16a 
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TABLE X 

TEST SHOT SUH'lARY SllEET 

(Baboons) 

Animal Velocity Energy Damage Grade PUE 

PDE PDE 
No. (ft/sec) (ft-lb) Target Area Skin Head ffi* JVli 

324 47.5 11.9 Anterior Head 0 0 0.0 0.0 0.1 
302 49.5 15.5 Left Temple 0 0 0.0 0.0 0.0 
325 5Z.7 18.5 Posterior Head 2 0 0.1 0.0 0.0 
323 58.0 2Z.8 Left Temple 0 0 0.0 0.0 0.0 
306 60.9 23.7 Anterior Head 0 1 0.0 0.0 0.0 
305 60.8 24.4 Anterior Head 0 2 0.0 0.0 0.0 
316 62.0 25.2 Posterior Head 1 3 0.75 0.75 0.25 
304 68.9 25.7 Posterior Head 0 1 0.1 0.1 0.0 
301 63.9 26.9 Left Temple 2 0 0.0 0.0 0.0 ..... 

-....J 303 69.7 31.1 Posterior Head 0 2 0.1 0.0. 0.1 
309 87.9 50.6 Left Temple 2 1 0.2 0.1 0.1 
311 90.8 54.1 Left Temple 4 0 1.0 1.0 0.9 
307 93.0 55.5 Anterior Head 0 0 0.0 0.0 0.0 
308 95.8 59.6 A::lterior Head 2 1 0.25 0.1 0.1 
310 95.8 59.9 Left Temple 3 1 0.2 0.5 0.5 
314 95.8 62.1 Posterior Head 3 3 1.0 1.0 0.9 
317 102.0 69.1 Anterior Head 4 5 1.0 1.0 0.0 
322 102.0 70.0 Left Temple 2 0 0.2 0.1 0.1 
313 10Z.0 70.7 Posterior Head 0 3 0.5 0.5 0.75 
312 109.0 78.1 Left Temple 4 1 0.75 0.5 0.9 
320 109.0 79.8 Left Temple 3 0 0.5 0.1 0.25 
315 120.0 96.0 Posterior Head 3 2 0.5 0.9 0.75 
319 120.0 98.1 Left Temple 0 0 0.8 0.5 0.5 
318 123.0 99.0 Anterior Head 2 2 0.25 0.5 0.5 
321 136.0 124.8 Posterior Head 0 0 0.0 0.0 0.0 

*Denotes scenario number 
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TABLE Xl -
TEST SHOT SUMr·iARY SlIEET 

(Swine) 

Animal Velocity Energy Target Damage Grade PDE PDE 
No. (ft/st;;c) (ft-lb) Area Skin Liver Kidriey Spleen Lung Bane Heart other PUE III* W 

307 54.8 19.3 Kidney 1 0 0.0 0.0 0.0 
305 59.0 22.8 Liver 1 3 0.5 0.0 0.5 
306 59.1 22.S Liver 0 1 2 0.1 0.0 0.1 
312 59.0 23.0 Kidney 3 4 0.75 0.1 0.5 
314 60.0 23.S Thorax 2 2 2 2 0 1.0 0.25 0.0 
324 67.8 29.4 Spleen 0 0 2 0.5 0.0 
311 79.2 39.7 Kidney 1 5 0 1.0 0.25 0.75 
316 S1.4 43.4 Thorax 1 4 2 0 1.0 0.1 0.9 

~ 
304 85.2 47.2 Liver 1 4 1.0 0.25 0.75 

co 3lS 85.2 47.3 Thorax 3 0 2 2 0 1.0 0.5 0.9 
317 85.2 47.9 Thorax 2 4 2 2 0 1.0 0.25 0.75 
315 95.7 59.5 Thorax 5 2 2 0 0.5 0.1 0.0 
320 96.0 60.2 Spleen 2 0 0.0 0.0 0.1 
302 95.8 60.4 Liver 2 4 2 3 0.9 0.25 0.75 
309 95.8 60.5 Kidney 3 4 0.75 0.0 0.75 
319 98.8 63.7 Spleen 3 4 0 1.0 0.1 0.75 
301 100.0 65.3 Liver 0 3 5 1.0 1.0 0.0 
323 102.0 67.1 Spleen 2 0 2 1 0.75 0.1 0.5 
325 102.0 6S.1 Thigh 2 0 0.25 0.0 0.25 
303 102.0 68.6 Liver 2 4 1.0 0.25 0.75 
322 109.0 75.0 Spleen 3 2 2 0.5 0.0 0.5 
321 109.0 75.9 Spleen 3 3 1 1.0 0.25 0~75 
30S 109.0 76.8 Kidney 4 0 0.5 0.1 0.9 
310 109.5 77 .3 Kidney 4 4 1.0 0.25 0.9 
313 113.0 82.8 Thora.x 4 3 2 0 1.0 1.0 0.0 

~Denotes scenario number 
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Clustering of points in this graphical presentation suggest a number of 
possible conclusions. In general, head shots in a low-energy range, 10 to 
39 foot-pounds, appear to have little effect (Figure 5). From Figures 6 and 
7, mediwn- and high-energy head impacts shav roughly equal probability of 
undesirable and desirable effect (Note the fairly even distribution of data 
points above and belav the equal-probability line.). Body shot results for 
the medium kinetic-energy level (Figure 9) make prediction of effects from 
similar shots fairly reliable. However, based on limited data available, 
body shots for lCM- and high-energy levels (Figures 8 and 10) pennit less 
reliable prediction of effects. These areas probably deserve more intensive 
stwy. 

1he second use of this graphic format is to exhibi t perfonnance of the 
three representative types of ammunition as a function of range. TIlese Swn­
lnary Graphs are shown in Figures 11 through 13 and are based on calculations 
detailed in Appendix A. A feature of these graphs is that they take into 
accoWlt the limitation of the aDumJnition utility due to low probabilities 
of accurate delivery. 

Briefly, computations supporting the Summary Graphs involv~ extrapolating 
probabili ties of effect from Test Shot Summary Sheets; estimating hit proba­
bili ties by the formula: 

where At is the total presented body area and 0h and 0v are the horizontal 

and vertical miss distances (standard deviations), respectively; and computing 
tile probabilities of effect on the body. 

F. Comparison of Stun-Bag ROWlds 

Comparisons of the three rounds considered in tilis report show that none 
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of these ramds in either scenario at any range for which computations were 

made have a probability of desirable effects greater than the probability of 

undesirable effects. This neans that Stwl-Uag round~ may be expected to 

extract a high price in terms of undesirable effects in order to produce per­
formance in terms of desirable effects. 

In Scenario III for ranges under approximately 7S or 80 feet, Round A has 

probabilities of desirable effects exceeding .4, but probabilities of wldesir­
able effects range from approximately .US to .9. Neither Round II nor ROWld C 

provide even the .4 levcl of "stopping pO\oJcr" at any range considered in this 
scenario. 
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In Scenario IV, Hounds B and C both approximate the diagonal line in the 

Summary Graphs, i. e., the expected P DE and P UE are roughly equal. Both of 

these rounds provide a "show of force" with probabilities of desirable effects 

greater than .4 for ranges up to approximately 90 to 110 feet. l1\e poor 

performance of Round A in Scenario IV is partially explained by the likeli­
hood that a shot on the head with this round will cause Wlconsciousness (an 

undesirable effect), \~ereas a shot on the head with Rounds B or C (because 
of their lower kinetic-energy impact) \'1ill probably not cause unconsciousness, 
but will have the generally desirable effect of inducing the indivichlal to 

leave the scene. 

It should be pointed out that in referring to the SUlmlary Graphs and the 

Uamage Profile Graphs simultaneously, the PDE and PUE figures on the two 

series of graphs do not mean. the same thing. In the Damage Profile Graphs, 

the probabilities represent the probability of effects given a hit; in the 
Sunmary Graphs, the probabilities include the probability of a hit. Each 

shot of Hound A at ranges under 80 feet delivers considerably more tilan 140 
foot-pounds of kinetic energy. Impacts at even this energy level are almost 
certain to have an undesirable effect, so any reduction in the PUE from the 

1.0 level in the SUITIIlUry Graphs is entirely due to hit probabilities. 
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III. OBSERVATIONS 

In analyzing the Stun-Bag as a less lethal weapon the following observa­

tions have been made: 

A. An impact by a Stun-Bag can cause damage to several organs, not all 

of which are directly under the point-of-impact. In particular the liver 

seems to be damaged by impacts on areas of the body remote from the physical 

location of the liver, and by both low- and high-energy impacts. The Medical 

Group discussed at length this "liver phenomenon." 

B. Stun-Bag impacts lIIay cause damage to internal organs without display­

ing any gross signature on the skin. 111is raises the problem of medical treat­

IOOnt for persons hit with nonfrangible projectiles of this type. Since there 

may be no obvious skin signature, medical diagnosis may be difficult. 

C, In tenus of accuracy, at 25 yards a proficient user of the .38 cali­

ber is able to attain a standard error uf less than six mils. However, t.he 

5 tandarci error for the Stun~ Bag at 2S yards was about 19 mils, or approxi­

mately three times as great as the error of the .38 caliber. 111ese fibl\.lreS 

arc based on less than exhaustive testing, but are reliable to the extent 

that the Stun-Bag accuracy is much less than that of the .38 caliber. 

D. Onc St.un- Bag rowld (Round A) provides "stopping power" sufficient to 

be effcctive against a suspect fleeing on foot, and two of the Stun-Bag 

rounds (Rounds. B and C) p-r:Jvide a IIshO\~ of force" sufficient to be effective 

in dispersing a cl'owd. However, the cost of obtaining either of these 

results lIlay b..: a high probability of Wldcsirable effect. 

The above observations are based on limited data analysis. A more exten­

sive testing program would be required before final judgments could be made. 

30 



I 
I. 
I 
I 
I 
I 
,I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

IV. APPENDICES 

31 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

56,1 

APPBt..JDIX A 

SUPPORTING CALCULATIONS 

I. Trajectory Calculations 

'!'h~ following numerical integration procedure was used to calculate nonnal 
trajectories of Stun-Bags (or other similar projectiles), given initial veloc­
ities and weights, and taking into account air resistance. The procedure com­
putes range coordinates, x(ti ) and yeti)' and velocity vetil at time ti by 

nwnerically integrating the differential equations: 

where: c = pd2/m, J = diameter of projectile in feet 

p = air density = 0.081 lb/ft 3 

m = Neight of projectile in pounds 

V(t i ) = velocity of projectile at time ti in ft/sec 

ti = time elapsed from time zero in sec 

x(ti ), yeti) = rates of change of horizontal and vertical distances 
with respect to time at time ti in ft/sec 

g = gravitational acceleration = 32.2 ft/sec2 

KU = drag coefficient - This dimensionless constant may be input as 
data for use by the program or Jnay be computed as a function of 
velocity by the program according 'to the following expression: 
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\~here: the CIS are constants and M is mach number defined as 

veti)/vs evs is tile velocity of sound and is taken as 

1,120 ft/sec). 

II. SlDllRary Graph Calculations 

Calculations supporting the Sununary Gru.phs involve three stages: computa­

tion of hit probabilities; estimation of probabilities of desirable and lUlde­

sirable effects as a function of kinetic energy; and combination of these 

two sets of probabilities. The data used include estimation of horizontal 
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and vertical stmldard deviations of miss distance, use of the Test Shot Sum­
mary Tables, and estimation of presented areas of the head and the rest of 
the body for the average male human. 

The error value used for the horizontal standard deviation, Oil' is five 

mils; the value used for tile vertical standard deviation, 0v' is 19 mils. The 

areas (in square inches) presented by the head and the rest of the body are 
46.5 mld 795.2, respectively. 

TIle fOI1nula used to combine these data into a probability of hit is: 

where At is the presented area of the target, 0h and 0v are as defined above, 

and K is a range-dependent factor for converting mils into inches. (A mil in 
inches is one one-thousandth of the range in inches.) Now, if A = 2nohovK2, 

tilen A = 1901T 1(2 = 596. 90K2 • Computation of A is sUliunarized in Table A- I below 
for various ranges of interest. 

Range 
(ft) 

40 
80 

120 
150 
200 

TABLE A-I 

C~WUTATION OF A = 2no a K2 h v 

ah = 5 mils, 0v = 19 mils 

K A 
( inches Imil) (sguare inches) 

0.48 137.53 
0.96 550.10 
1.44 1237.73 
1.80 1933.96 
2.40 3438.14 
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The ranges chosen in 'fable A- I represent distances at ''lhich kinetic 
energies for the Stun-Bag are estimated. From these kinetic energies and 
extrapolation from the Test Shot Summary Tables (Tables X and XI of tile main 
text), estimates are made of PUB and PDS for Scenarios III and IV. (It 

should be noted here that extrapolations of this nature depend a good deal on 
subjective evaluation of the cause of damage in the animal test shots. Cer­
tain shots have ~een ignored because it \o/as ascertained through review of 
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high-speed movies taken wring the test that these shots produced glancing 

blows and their effects should be treated separately. Additionally, "clus­

tering" of results is taken more seriously than averages.) 

The support calculations for the Summary Graphs are displayed in Tables 

A-II through A-IV. Except for the combinations, the nwnbcrs appearing in 

these tables have been explained in the main text. They represent the proba­

bility of occurrence of some desirable or wldesirable effect. 

To explain the process of combinations, consider a colunm of probabilities 

of sane effect, PUE' PDE (III), or PDE (IV), for a given range/kinetic energy. 

Let P and Ph be the probability of effect and tile probability of hit, 
el 1 

respectively, for the head, and P and Ph be similar probabilities for the 
e2 2 

rest of the body. Then the formula for the combination of these probabilities 
into a total probability of some effect on. the body as a whole is: 

l-[(l-P Ph )(I-P Ph )}. 
e1 1 e2 2 
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I 
TABLE A-II 

I SUt+1ARY GRAPH SUPPORT CALOJLATIONS 

I 
(Super Long-Range Round) 

Asswned: weight, .35 Ib; horizontal error, 
5 mils; vertical error, 19 mils 

I Kinetic PUE PUE Range Energy 
PUE Phit I (ft) (ft-Ib) Body Area m* tvr- -

40 196.4 Head 1.00 1.00 1.00 0.25 

I 
Rest of Body 1.00 0.70 0.25 0.85 

Combination 0.89 0.70 0.41 

I 80 144.5 Head 1.00 1.00 0.00 0.08 
Rest of Body 1.00 0.50 0.40 0.59 

I Combination 0.62 0.35 0.24 

120 103.6 Head 0.90 0.90 0.10 0.04 

I 
Rest of Body 1.00 0.30 0.70 0.39 

Combination 0.41 O.lS 0.28 

I 150 81.0 Head 0.75 0.70 0.60 0.02 
Rest of Body 0.90 0.25 0.70 0.29 

I Combination 0.27 0.09 0.22 

200 53.3 Head 0.30 0.20 0.40 0.01 

I 
Rest of Body 0.90 0.25 0.75 0.19 

Combination 0.17 0.05 0.15 

I *Denotes number of ~\A Scenario 

I 
I 
I 
I 35 

I 



I 56,5 

I 
TABLE A-III 

I S-Th"IARY GIW'H SUPPORT CALCULATIONS 

I 
(Low Impact Round) 

Assumed: weight, .35 lb; horizontal error, 
5 mils; vertical error, 19 mils 

I Kinetic 
PDE PDI; Range Energy 

PUE Phit I (ft) ill- 1b) Body Area ffi* W 

40 87.7 Head 0.75 0.50 0.50 0.25 

I Rest of Body 0.90 0.25 0.70 0.85 

Combination 0.81 0.31 0.65 

I 80 60.0 Head 0.40 0.50 0.30 0.08 
Rest of Body 0.90 0.25 0.80 0.59 

I Canbination 0.55 0.18 0.48 

120 49.1 Head 0.25 0.10 0.20 0.04 

I Res t of Body 0.90 0.25 0.90 0.39 

Combination 0.36 0.10 0.36 

I 150 35.7 Head 0.20 0.10 0.20 0.02 
Hest of Body 0.90 0.25 0.75 0.29 

I Canbination 0.27 0.07 0.22 

200 24.4 !lead 0.00 0.00 0.10 0.01 

I Rest of Body 0.75 0.20 0.50 0.19 

Combination 0.14 0.04 0.10 

I *Uenotes nwnbcr of LF.A;\ Scenario 

I 
I 
I 
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TABLE A-IV 

Sl]MIIARY GHAPH SUPPORT CALCULATIONS 

(Close Range Round) 

Assumed: weight, .35 Ib; horizontal error, 
5 mils; vertical error, 19 mils 

Kinetic 
PDE Range Energy 

PUB (ft) (ft-lb) Body Area m* 
40 48.1 I lead 0.25 0.10 

Rest of Body 0.90 0.25 

Combination 0.78 0.23 

80 34.8 Head 0.20 0.10 
Hest of Body 0.90 0.25 

Combination 0.54 0.15 

120 24.4 Head 0.00 0.00 
Rest of Body 0.75 0.20 

Combination 0.29 O.OS 

150 20.9 Head 0.00 0.00 
Rest of Body 0.40 0.10 

Canbination 0.12 0.03 

*Uenotes number of LEAA Scenario 

37 

PDE Phit W 

0.20 0.25 
0.90 0.85 

0.78 

0.20 0.08 
0.75 0.59 

0.45 

0.10 0.04 
0.50 0.39 

0.20 

0.00 0.02 
0.40 0.29 

0.12 
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APPENDIX B 

MINUTES OF MIIDICAL GROUP MEETINGS 

'Jhis appendix incluues the substance of the "raw" minutes of several meet.­

ings of the Medical Group of the Less Lethal Weapons Evaluation Panel. 

Contained in the minutes are sununary tables ,,,,hich include "EKG grades" and 

associated carunents for a number of the test shots. It should be noted that 

these "EKG grades" were made prior to the fonnal establishment of EKG grading 

criteria; they do, however, represent the "feeling" that these ,,,,ould be realis­

tic grades if the criteria had been established beforehand. In fact, as a 

result of the EKG's from which these "grades" were derived, it was decided to 

fonnally establish EKG grading criteria for two additional areas of heart dam­

age, namely, conduction disturbance and myocardial injury. TIle rationale 

involved in these decisions will be found in the minutes of the meetings. 

Additionally, for the sake of brevity, the following infonnation, which 

was conIDlon to the minutes of all the ~Iedical Group meetings, wi} 1 be stated 

here and will not be repeated for each individual set of minutes. 

I. Methodology 

The methodOlogy used to derive the effects estimates for these meetings is 

the same as that utilized in all previous Medical Group meetings, namoly; 

o '1110 undesirable effect definition is reviewed. 111is dofini tion is 

independent of the scenario (Uld is stated as follows: 

Undesirable effect is that anatomical and/or functional effect 

which persists longer than 24 hours and Erevents an individual 

from perfonning routine daily tasks and/or produces pennallent 

i!!,lpairment as defined by the American Medical Association (A\1A) 

ratings. 
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o '!11e desirable effect definition is reviewed. This definition is sce­
nario-dependent and is stated in the minutes for the scenario(s) involved. 

o Sequential color slides of a specific wound tract are shown to the 
group. 'nle group reviews the damage grade level previously assigned to the 
various organs by the veterinary pathologist who perfonned the necropsies. 
Then, using increments of five percent, the group independently estimates the 
undesirable/desirable effects· for the wound and provides supporting rationale. 

*The estunated probability of desirable effects, as stated in the following 
tables, is based on the overall pain associated \lTith the physiological damage 
sustai.ned by the target as a result of one impact and should not be confused 
with the general nonphysiologically desirable effects estimates rendered by 
the ~ethods/Behavior .4nalysis Group (Appendix e). In other words. the PDE 
estimates are based upon the ~edical Group's estimate of the individual's 
inability to function rather than on a psychological detennination that the 
individual is dete1Ted by threat of pain. 
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After all estimates are made, the estimates are discussed by the entire group. 

Modifications to original estimates are permitted. Discussion continues until 

a consensus position is obtained, i.e., until the group feels reasonably com­

fortable with posted damage grade values, effects estimates and supporting 

rationale. 'nlis procedure is repeated for each wound. 

II. Results 

Resul ts are shO\'m in the appropritlte tables. Note that the probabilities 

cited should be interpreted as follows: A .10 probability means that out of 

100 people sustaining the impact, 10 \~ill be expected to experience the effect 

of interest and 90 will not. 

Comments pertinent to a particular meeting will be included in the extract 

of the minutes of that meeting. 

A. Extract frol'~ Hinutes of Medical Group Meeting, 5 April 1973 

'111is meeting was mainly concerned with the consiJerati...,a of the undesir­

able effects of Stun·Uag impacts on the head/skin (baboon targets) for all 

police-type scenarios. Table a-I presents the basic results obtained through 

the deliberations at this meeting. 

B. l:.xtl'act fran Minutes of ~Iedical Group Meeting, 18 May 1973 

1. Undesirable Effects 

Taking lip \.;here the 5 Apr i1 1973 meeting ended, the unJes irable effects 

of Stun-Bag impacts on parts of the body other than the head (swine targets) 

were estimated (See Table B-II belOW). During review of the damage level 

b~ades, it was noted that significant damage to the liver resulted from both 

low- and high-ener&'Y impacts and, surprisingly, significant damage occurred 

when the impact point was remote from the liver. This "liver phenomenon" was 

first recognized by the veterinary pathologist when test velocities and result-
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ing damage did not correlate. During this meeting, the "liver phenomenon" was 

discussed at length. It was hypothesizeu that bag contact angle (i.e., face­

on, edge-on, etc.) and pressure \.,rave formations (analogous to a shaped-charge 

effect) were constituent parameters of this phenomenon. No conclusive argu­

ments wel'e presented; however, the Medical Group agrecc.l that the big difference 

in damage associated with a given energy level may have a significant bearing 

in the long-run on selection of the weapon. 

2. l)esirable Effects 

The physiologically-hased desirable effects for the Stun-Bag were 

estimated for the LHA/\ S(.-:enal'io III, Suspect Fleeing on Foot. 111e desirable 

effect in this scenario is that physiological effect which will redl;lce the 

~~l)ect's flipht speed to a Y211~c.:. which \."ould permit a law enforcement offi­

cer to pursue I ovet:,take. and-ii.Eprehend the suspect within a reasonable dis­

.!=.~ce (20 to 100 meters) or tillle (20 to.M-. ~econds). Voting members of the 
i\ledical Group rendered probnbili ty estimates of desirable effects which were 

based upon the !l.a,in associjlt~dwi tJl the physiological damage. The results 

of this estimation exercise arc shown in Tables l3-II1 and B-IV. 
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Animal 
No. 

31~ 

323 

309 

310 

301 

302 

311 

322 

320 

312 

325 

316 

304 

303 

313 

314 

TABLE B-1 

PROVISIONAL ESI'INATES OF PHYSIOLOGICALLY 
UNDESlRABLE_ EFFECTS, ALL SCE!\JARIOS 

Vama&e Grade 
Head Skin 

o 

o 

1 

1 

o 

o 

o 

o 

o 

1 

o 

3 

1 

2 

3 

3 

o 

o 

2 

3 

2 

o 

4 

2 

3 

4 

2 

1 

o 

o 

o 
3 

Stun-Ba& (Baboons) 

Puu 

.80 

o 

• 20 

• 20 

o 

o 

1.00 

.20 

.50 

.75 

.10 

.75 

• 10 

.10 

.50 

1.00 

Hemarks 

Sore head but not badly hurt. A few sturdy 
characters \oJouhl go to work. 

No damage. 

Some S\'Je 11 ing . 

Ditto . 

No significant d~~ge. 

Di tto; damage level of skin changed from 
1 to O. 

~~sive fracture; facial injuries. 

20 percent would "goof off" (play sick). 
tJamage level of skin changed from 3 to 2. 

Some swelling in brain; some extraneOllS 
blocx.l; search for more infonnation at 
histopathology. 

Swelling of neck; basUm' hemorrhage. 

Contracontusions; headache. Damage level 
. of head changed from 2 to 3 . 

Neck inj ury; will sue for whiplash. 

Subdural hemorrhage; broad area of contu-
5 ion; bas''ll sub- 31 <!clmoid hemorrhage. Dam­
age level to head chn0ged from 2 to 3. 
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Animal 
No. 

315 

321 

324 

305 

306 

307 

308 

317 

318 

Damage Grade 
Head Skin 

2 3 

a 0 

0 0 

a 2 

1 0 

0 0 

1 2 

5 4 

2 2 

TABLE B- I (CONT) 

P
UE Remarks 

.50 Localized hemorrhage; histopathology neces-
sary for confirnmtion. 

a Glancing blo\.,.; essent ially a miss. Film 
will be reviewed very carefully. 

0 No damage. 

0 

0 

0 Damage grade at point of impact to the skin 
was not 2. Damage leve 1 to skin dlanged 
from 2 to O. 

. 25 Skin lesion would be painful . 

1.00 Gross damage. 

. 25 Subcutaneous edema • Damage level of head 
changed from 1 to 2. 
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TABLE 8-11 

PROVISIONAL ESTIlvlATES OF PHYSIOLOGICALLY 
UNDESIRABLE EFFECTs, ALL scENARIos 

Animal 
No. 

302 

306 

305 

304 

Damase Grade 

"Liver 4 
Lung 2 
Bone 3 

*Liver I 
Other 2 

*Liver 3 

*Liver 4 

301 *Liver 3 
Heart 5 

303 *I.iver 4 

309 *Kidney 4 

307 "Kidney 0 

312 *Kidney 4 

311 *Kidney 0 
Live!' 5 

*Denotes target area 

2 

o 

1 

1 

o 

2 

3 

1 

3 

1 

Stun-Bag (Swine) 

.10 

.50 

Remarks 

Damage grade to lung changed from 3 
to 2. Fractured liver. fractured 
ribs, and blood clot. Patient would 
have a very sore belly. 

Damage grade to liver changed fran 
2 to 1 with reservation--check 
histopathology. Peritoneal bruise, 
slight blood clot. A small percen­
tage would have pain. 

Fractured liver; painful with swell­
ing. 

1. 00 ,~.,-.classical infarction pattenl 
observed in other shots. Liver 
necrosis. Hemoperitoneum. 

1.00 Animal died in five minutes. Heart 
damage pre-empts liver damage. 

1.00 Liver necrosis. 

.75 Not enough fracturing of the kidney 
for a S. Damage grade to kidney 
changed from 5 to 4 because fracture 
did not penetrate to the pelvis. 
There would be blood in the urine 
and a painful lesion on the side but 
no visible evidence on surface of 
skin underneath. 

o No significant damage. 

.75 Paulful. Fractured liver. 

1.00 Shot hit a little high. Call this a 
liver shot. Liver necrosis. 
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'fABLE B-II (CONT) 

Animal 
No. 

Dama~e Grade 
BOdy Reglon SKin PUB 

1.00 

Remarks 

310 

308 

317"'* 

314** 

316"'* 

318** 

315** 

313** 

324 

321 

320 

"'Kidney 4 

"'Kidney 0 

Liver 4 
Kidney 2 
Lung 2 

Liver Z 
Lung 2 
Bone 2 
Heart 0/5*** 

Liver 4 
LlDlg 2 
Heart 0 

Liver 0 
LlDlg 2 
Heart 0 
Bone 2 

LlDlg 2 
Heart 0/5*** 
Bone 2 

Liver 3 
Lung 2 
Heart 0/5*** 

*Spleen 0 
Other 2 

Liver 3 
*Spleen 1 

"'Spleen 0 

"'Denotes target area 

4 

4 

2 

2 

1 

3 

5 

4 

o 

3 

2 

.50 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

.50 

1.00 

o 

Multiple fractures in kidney. 
Stretched capsule on kidney is very 
painful. 

Skin damage only. 

Animal was hit in thorax. Verify 
point of contact on film. Liver 
necrosis will disable. Other damage 
is insignificant. 

Damage grade to liver changed from 
3 to 2. EKG changes--immediate 
ventricular fibrillation. 

Hardly any would go to work. Liver 
and lung damage. 

Add damage grade 2 to bone. Frac­
tured ribs. Patient would cough 
blood, and chest would really hurt. 

Animal died. Death attributed to 
n~rked EKG changes. 

Animal died immediately. EKG showed 
mrked abnonnalities. Ventricular 
fibrillation. 

Pain and distress in belly. Sub­
serosal hemorrhage of colon. 

Hemoperitoneum. Liver necrosis. 

No significant d~~ge. 

. "'*Target area was the thorax. 
"'*f:The second value for the heart represents the "EKG grade." 
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Animal 
No. 

319 

322 

323 

325 

Damase Grade 

*Spleen 0 
Liver 4 

*Spleen 2 
Other 2 

*Spleen 0 
LlUlg 2 
Other 1 

Bone 0 

*Denotes target area 

3 

3 

2 

2 

TABLE B- I I (CONf) 

.50 

.75 

.25 

44 

,,\ , 

Remarks' 

Liver damage. 

Subserosal hemorrhage of colan. Tip 
of spleen damaged. Would have blood 
in stool. 

Subserosal hemorrhage of colon. 
Pain in be lly . Would be spitting a 
little blood. 

1high* shot. Minimal damage. 
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Animal 
No. 

319 

323 

309 

310 

301 

302 

311 

322 

320 

312 

325 

316 

304 

303 

313 

TABLE B-III 

PROVISIONAL ESTI~IATES OF PHYSIOLOGICALLY DESIRABLE 
EFFECrS, SUSPECT FLEEING ON FOOT, LEM SCENARIO I I ~ 

Damage Grade 
Heaa skin 

o 

o 

1 

1 

o 

o 

o 

o 

o 

1 

o 

3 

1 

2 

3 

o 

o 

2 

3 

2 

o 

4 

2 

3 

4 

2 

1 

o 

o 

o 

Stun-Bag (Baboon) 

o 

.10 

.50 

o 

o 

1.00 

o 

o 

.10 

.10 

.50 

.75 

• 10 

.50 

Remarks 

Would knock down temporarily. Good size 
hematoma. 

No affirmative danmge. 

No evidence of concussion.. Contralateral 
lesion present does not suggest a concus­
sion; contusion focus. 

Some would be knocked out. Scalp hemor­
rhage; head acceleration would cloud their 
sensorium. 

Not nudl damage. 

Not nuch danlage. 

Fractured bones, purple eye. 

Only a few would be disabled. 

Evidence of small contusion, some accelera­
tion in brain. 

Subarachnoid hemorrhage. 

Not much damage. 

'Illis hit de fanned the skull; contracontu­
sian. Large force levels. 

Subarachnoid hemorrhage . 

TIle group pondered over the vascularization, 
but concluded that it was not significant 
since all animals ,.,.ere bled out the same. 

No lesion in the brain. Signi.ficant le..sion 
at the base of the neck. 
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Animl 
No. --
314 

315 

321 

324 

305 

30b 

307 

308 

317 

318 

Darnaic Grade 
Bead Skin 

3 3 

2 3 

0 a 
a a 
2 a 
1 0 

a 0 

1 2 

5 4 

2 ? .. 

TABLE B- I II (CO~l 

POE Remarks 

1.00 Cerebral commotion; subaracJUloid hemorrhage. 

.90 Lcsion on far side of impact; a little swell-
ing. 

0 Probably no 'test--check high-speed film. 

a No gross lesion. 

a No apparent damage. 

a Ditto. 

0 No gross damage. Not much to go on for esti-
mate of P DE; animal may have st nIck chair. 

.10 A small subarachnoid hemorrhage. Small 
lesion; enough to make you a little wary. 

1.00 Gross damage. 

.50 About 50 percent of the people would be 
knocked out. 
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TABLE B-IV 

PROVISIONAL ESTDIATES OF PHYSIOLOGICALLY DESIRABLE 

I 
E~fl~CTS, SUSPECT i!LEE i~G ON P()()'f, LEM SCmwtIo n I 

Stun-Bas (Swine) 

I Animal Damase Grade 
Pm: No. Bool ne~pon SKin Remarks 

I 302 *Liver 4 ? .ZS Rib broken, but not displaced; liver .. 
Lung Z ruptured. Patient would be aware 
Bone 3 that he was in trouble. 

I 306 *Liver 1 0 0 Not much damage. 
Other Z 

I 305 *Liver 3 1 0 Not much damage. 

304 *Liver 4 1 • ZS Stmi1ar to Animal No. 302 • 

I 301 *Livcr 3 0 1.00 Ruptured heart. Would not go far. 
Heart 5 

I 303 *Liver 4 2 .25 Some pain in chest. 

I 
309 "Kidney 4 3 0 Not much swelling or damage. Enough 

pain in flank for PDE of .10 or 
zerO--COJ~ensus was zero. 

I 307 *Kidney 0 1 0 No significant damage. 

312 *Kic1ney 4 3 .10 

I I 311 *Kidney 0 1 • 25 Stretching of pleural diaphragnt . 
Liver S 

I ~10 *Kidney 4 4 • 25 Will start bleeding very quickly . 
It takes a pretty good jar to do this 

I 
amount of damage. 

308 *Kidney 0 4 .10 Bruise from glancing blow. 

I 317** Liver 4 2 . 25 Subcapsular hematoma • 
Kidney 2 

. , -Lung 2 

I *Denotes target area 
**Target area was the thorax. 

,I 
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Animal 
No. 

314"'* 

316"''' 

318"'* 

315** 

313** 

324 

321 

320 

319 

322 

323 

BOdy Reglon Skin 

Liver 2 
LWlg 2 
Bone 2 
Heart 0/5*** 

Liver 4 
Lung 2 
Heart 0 

Liver 0 
LlUlg 2 
Heart 0 
Bone 2 

LlUlg 2 
Heart 0/5*** 
llone 2 

Liver 3 
LlUlg 2 
Heart 0/5*** 

*Spleen 0 
Other 2 

Liver 3 
*Spleen 1 

"'Spleen 0 

"'Spl~~n 0 
Liver 4 

*Spleen 2 
Other 2 

*Spleen 0 
LWl8 Z 
Other 1 

2 

1 

3 

5 

4 

o 

3 

2 

3 

3 

2 

lABLE B- IV (CONT) 

PUE 

.75 

.10 

.50 

.50 

1.00 

.25 

o 
.10 

o 

.10 

Remarks 

Three fractured ribs without dis­
placement. Animal died in minutes. 
EKG ~,anges--immediate ventricular 
fibrillation. 

A little damage. 

Five broken ribs. Impaired circula­
tion gives apparent loss of breath 

One broken rib. Very little physi­
cal dwnage to heart; however, ~­
diate EKG changes appear significant 
enough to cause death more than ten 
minutes latera-ventricular fibrilla­
tion. 

EKG shows marked rhythm changes-­
severe enough to cause death. 

No significant damage. 

A pretty good impact based on liver 
damage. 2S percent would stop. 

No significant damage. 

Slight liver damage. 

No significant damage. 

Probably be some blood-spitting with 
this sort of lesion. Hemoptysis 
spitting of blood). 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

"'Denotes target area 
"''''Target area was the thorax. 
"'''''''The second value for the heart represents the "EKG grade." 
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TABLE B-IV (CONT) 

Animal 
No. BOdy Reglon Skin Remarks 

325 Bone 0 2 No Sib~ificant damage (thigh* shot). 

*Denotes target area 
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C. hxtract from Minutes of (!edical Group Meeting, 15 June 1973 

The primary purpose of this meeting was to estimate the probable desirable 

effects (LEAJ\ Scenario IV, Dispersal of a Crowd)* of Stun-Bag impacts based on 

test results (physiological damage) against baboons and S\oJine (See Tables B-V 

and B- VI). However, the minutes of the Medical Group Meet ing conducted on 18 

l'vlay 1973 were reviewed. On Swine Shot Nos. 313, 314 and 315, the probability 

of desirable effects, Poo , estimate had been reserved until EKG's could be 

analyzed. 'Ihese EKG' s were available at this meeting, analyzed, and the miss­

ing estimates of PUE were renderoo. In discussion during al1d following the 

review of the UKG' s, it became apparent that dual criteria \vere needed to 

describe the heart damage. It was agreed that the original criteria be sepa­

rated into physical and electrical damage. Rationale for this change was that 

When plotting the relation betlveen drunage level and kinetic energy for the 

vital organs there was a real danger of not knowing if the damage level to the 

heart that was plotted was due to physical 01' electrical dalmlge. 111C nc\" 

grading system for the heart is as fo110' ... 5. 

GHADING SYSTEM fUR TIlE lIEART 

1. Epicardial ~U1d/or myocardial hemorrhages 2 cm or less in 

diameter. 

2. Epicardial and/or myocardial hemorrhages greute r than 2 

an in diameter. 

3. Myocul'llial necrosis less than :2 em in diameter. 

4. j\~'ocardial necrosis greater than 2 em in diameter. 

s. Rupture of the heart. 
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Uamage Grades for,Electrical Damage** 

1. No electrocardiographic conduction or rhythm changes. 

2. Transient conduction or rhythm changes lasting 10 

seconds or less. 

3. Electrocardiographic conduction or rhythm changes last­

ing longer than 10 seconds I but less than 1 minute. 

"-The desirable effect in this scenario is to motivate the crowd to move of 

its own accord. 

"*This EKG category was renruned Conduction Disturbance, anu grade levels 

were dlanged from 1-5 to 0-4, respectively I at a subsequent gl'OUP meeting 
(See minutes, 20 July 1973). 
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Animal 
No. 

319 

323 

309 

310 

301 

302 

311 

322 

320 

312 

325 

316 

304 

303 

TABLE B-V 

PROVISIONAL ESTDMATES OF PHYSIOLOGICALLY DESIRABLE 
EFFECTS, DISPERSAL OF A CROWD, LEM SCENARIO IV 

Damage Grade 
Beau Skin - -
o 

o 

1 

1 

o 
o 
o 

o 
o 

1 

o 
3 

1 

2 

o 

o 

2 

3 

2 

o 
4 

2 

3 

4 

2 

1 

o 

o 

Stun-Bag (Baboons) 

o 

o 
o 

.10 

.50 

.90 

. 10 

.ZS 

.90 

o 
.25 

o 
.10 

Remarks 

Would see stars; no brain damage. Hardest 
thing to evaluate is concussive effect. Can­
not assume wlconsciousness. Even if he was, 
he would not be out five minutes. 

No evidence (physical damage) that he would 
move. 

Bridging vein was torn loose--not a true 
contracontusion; subarachnoid hemorrhage. 

Scalp movement (stretched); subarachnoid 
dilatation. 

Not much of a blow. 

Ditto. 

Fracture of eye arch. 10% may not be able 
to leave. 

Not natch damage--skin lesion . 

Al'ea of hemorrhage is greater than for 
Animal No. 322. 

Inverted eye effect. Subarachnoid hemor­
rhage. 

No damage. 

Subaraclmoid hemorrhage; head was acceler­
ated; some swelling at 24 hours; contracon­
tusion. Check photo micrographs. Reserve 
final POE wltil histopathology. 

Low-energy impact. No Significant damage. 

A little bit of hemorrhage in scalp. A 
solid hit. 
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Animal 
No. 

313 

314 

31.5 

321 

324 

305 

306 

307 

308 

317 

318 

Damage Grade 
lie ail Skin 

3 0 

3 3 

2 3 

0 0 

0 0 

2 0 

1 0 

0 0 

1. 2 

5 4 

2 2 

.... 

----------

'fABLE B-V <CONT) 

P
UE Remarks 

.75 Scalp damage~ bruise at base of head. Pos-
sible unconsciousness. 

.90 Subdural hemorrhage ~ cerebral COltullotion. 
10% probably unable to leave. 

.75 Subaraclmoid hemorrhage; lesion on ventral 
surface. 

0 Brush burn at most. 

.10 Bridging vein stretched, produces minor 
lesion. Slight headache. 

0 No significant damage. 

0 Ditto. 

0 Animal hit back of chair. 

. 10 Small lesion . 

0 Black eyc--optical lesion; headache; frac-
tured skull (woulu not be able to leave, 
unconscious), 

. 50 Subdural hemorrhage- -onset of headache • 
Sliding of brain tears bridging veins. 
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TABLE BwVI 

PHOVISIONAL ESTn·lATES OF PHYSIOLOGICALLY DESIRABLE 
EFFEcTS, j)I~ERSAL OF A C~Ol\1D, LEM SCB'OOHo Iv 

Animal 
No. 

302 

306 

305 

304 

301 

303 

309 

307 

312 

311 

310 

308 

:U7:h'll 

BOdy ReglOll Skin 

"Liver 4 
Lung 2 
Bone 3 

*Liver 1 
0tho: 2 

*Liver 3 

*Liver 4 

"'Liver 3 
Ileart 5 

*Livcr 4 

*Kioney 4 

*Kidncy 0 

*Kidney 4 

"'Kidney 0 
Liver 5 

*Kidney 4 

*Kidney 0 

Lung 2 
Liver 4 
Kidney 2 

2 

o 

1 

1 

o 

2 

1 

3 

1 

4 

4 

2 

"Denotes target area 
**Target area was the thorax. 

Stun-Bag (Swine) 

o 

a 

.10 

• so 

.75 

. 75 

.75 

.50 

.75 

.90 

.90 

.75 

53 

Remarks 

Vascular lesion, immediate hemor­
rhage. Hard blow to belly; perito­
neum pain. 

Minimal physical damage,. 

Tearing of capsule really hurts • 
Pain is excruciating in belly. 

Extensive fracturing and subsequent 
necrosis of liver. 

lillpture left ,,·cntrical. 

Liver lesion--like on Animal No . 
304; 25~ \"ould not bc able to leave. 

Blow over kiJney. Rabbit punch~­
\"ould hurt like the devi 1. 

No lesion-~no effect. 

Peri renal hpInorrhagp. 

Liver lesion. 

Fair bruise over kidney. Pretty 
good blow. A fel'l unable to leave-­
a few would resist. 

Hi t hanI enough to make them move. 

Liver damage; little bit of kidney 
damage. 
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TABLE B-VI (CO~T) 

Animal 
No. 

DaJJUl~e Grade 
~ody Reglon Skin Remarks 

3l4*ic 

316** 

318** 

315** 

313** 

324 

321 

320 

319 

322 

323 

325 

Liver 2 
Lung 2 
Bone 2 
Heart 0/5*** 

Liver 4 
Lung 2 
Hea,'t 0 

Liver 0 
LlUlg 2 
Heart 0 
Bone 2 

LlUlg 2 
Heart 0/5*** 
Bone 2 

Liver 3 
Lung 2 
Heart 0/5*** 

*Spleen 0 
Other 2 

Liver 3 
*Sp1een 1 

*5p1een 0 

*Sp10en 0 
Liver 4 

*Splcen 2 
Other 2 

*Spleen 0 
Lung 2 
Other 1 

Bone 0 

*Denotes target area 

2 

1 

3 

5 

4 

o 

3 

2 

3 

2 

2 

**Target aorea ,."as the thorax. 

o 

o 

. 90 

.90 

.75 

.10 

.75 

.50 

.50 

• 25 

Fractured ribs; probable cardiac 
death. 

LWlg and 1 i vel' damage . 

C,11es t wall, rib and lung inj ure,d . 
lIurt, but not dtsabled. 

Died of ,-llcctrical conduction dis­
turbancE". TimE" lDltil death exceeds 
five-minute criterion. 

Illunediate death. 

Good bruise, hemorrhage. Severe 
pain in belly. 25% '''QuId either 
endure pain or be unable to leave. 

Stings a little. 

Li Vel' tear- -b 10ed in be lly . 

Fair bruise (subcutaneous); serosal 
hemorrhage. 

Subpleural; fair bruise (subcutane­
ous). 

Thigh* shot. Bruised skin • 

***The second value for the heart represents the I 'EKG grade. I, 
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DanBge Grades for Electrical Damage* (Cont) 

4. Electrocardiographic conduction or rhythm dlanges last­

ing longer than 1 minute, but survival for 24 hours. 

S. Electrocardiographic changes indicating fibrillation, 

other marked rhythm changes, or electrical conduction 

chrulges severe enough to cause death. 

D. e.!tract of Minutes of Medical Group Meeting, 20 July 1973 

The primary purpose of this meeting was to produce an effective coordina­

tion with the Los Ange les County Less Lethal Weapons Task Force. Data banks 

of the probability of effects est.imates were reviewed and generated for appli­

cable scenario/less lethal \"eapon combinations \",hich have been previously 

addressed by the Medical Group lUlder the objectives of the overall program. 

'Dlis entfli1('d, essentially, an exercise of the estimation procedure which has 

been utilized in previous meetings. Supplemental agenda items included a dis­

cussion of dl0mical agent effects and a demonstration firing of some less 

1ethul weaponry. 

The dlainnan outlined briefly the primary purpose of the meeting. Dr. T. 

T. :--.Jogudli (Los Angeles County Coroner) was asked to participate in the evalua­

tion procedure. It was decided to estimate probability of desirable effects 

for the Stun-Bag when employed against the Fleeing Suspect in Anny Scenario I. 

Effects for the Stun-Bag in this scenario had not been previously addressed 

by the ;,leuical Group, but Army Scenario I (Fleeing Suspect) ami LEAJ\ Scenario 

I II (Suspect Fleeing on Foot) are qui tc similar, differing very slightly only 

in range of engagement and time to apprehend. 

The evaluation procedure was reviewed for the benefit of Dr. Noguchi and 

new ~ledical Group member, Dr. W. F. Renner, Cardiologist. While going through 

the estimation of desirable effects, it \",3S decided to estimate the tmdesir­

able effects at the same time. Although the lmdesirable effect estimates had 
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already been rendered in a previous meeting, the process was repeated to give 
Dr. Noguchi anc:! Dr. Renner a better feel for estimating probability effects 
for the same wound tract under different definitions. 

The estunates of the desirable and undesirable effects for the Fleeing 
Suspect in Army Scenario I are summarized in Table a-VII. The swine series 
of tests was selected for evaluation for this meeting because it provided 
a variety of tissue and organ damage. 

t\s a result of earlier tests and tile subsequent ~~dical Group evaluation 
of test data, the electrical conduction of the heart was established as a 
crucial evaluation. parameter. The importance of the electrical activity of· 
the heart is such as to warrant monitoring on every anunal ,.;hich ,.;ill be used 
in future tests. To strengthen the evaluati.on team, Dr. N. F. Renner was 

*This EKlI category was renamed Conduction Disturbance, and grade levels 
were changed from 1-5 to 0-4, respectively, at a subsequent group meeting 
(Sec minutes, 20 July 1973). 
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TABLE B-VII 

PHOVISIONAL iliTL\lATES OF PHYSIOLOGICALLY DESIRABLE/ 
UNDESIHABLE EFFECTS, FLEEING SUSPECT, ARMY SCENARIO I 

Stun-Bag (Swinet 

Animal Damage Grade 
No. Body ne~ion Skin PDE Pun Remarks 

302 

306 

305 

304 

301 

303 

309 

307 

312 

310 

308 

*Liver 4 
Lung 2 
Bone 3 

*Liver 1 
Other 2 

*Liver: 3 

*Liver 4 

*Liver 3 
Heart 5 

*Liver 4 

*Kidney 4 

*Kidney 0 

*Kidney 4 

*Kidney 0 
Liver 5 

*Kidney 4 

"'Kidney 0 

317** Liver 4 
Kidney 2 
Lung 2 

2 

o 

1 

I 

o 

2 

3 

1 

3 

1 

4 

4 

2 

*Denote~ target area 
**Target area was the thorax. 

.75 1.00 Bellyache, blood in urine. 

No slides. 

.10 .20 Pain, sore belly with some people; 
gross lesion, not of too much 
significance in 24 hours. 

.75 1.00 Arterial infarction. Similar to 
Animal No. 302. Hemoperitoneum 
causes significant 'belly pain. 

No slides. 

No slides. 

.25 .90 Blood in urine, back pain. 

DONo physical evidence of damage. 

.25 .90 Similar to Animal No. 309. 

.75 1.00 Liver necrosis. 

.25 1.00 Liver damage appears to be in 
center of organ where blood 
vessels are located. 

No slides. 

. 75 1.00 Sane kidney damage. 

S6 
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TABLE B-VII (CaNT) 

Animal DaJJla~e Grade 

I 
No. BOOl ReSion SKin PDE PUE Remarks 

I 

314** Liver 2 2 1.00 1.00 Dr. Noguchi stated that research 
Lung 2 in Japan sho\lTS heart has tendency 

I Bone 2 to stop if hit just prior to p-
Heart 0 wave. 

I 316** Liver 4 1 .10 .50 Heart is like a pendulum; liver 
Lung 2 is fragile but relatively fixed. 
Heart 0 

I 318** Liver 0 3 .50 1.00 Internal organ damage, with. dull 
Lung 2 ache. Damage to rib and sur-
Heart 0 rounding area would produce sha1'P· 

I Bone 2 pain. 

315** Lung 2 5 1.00 1.00 EKG--vcntricular fibrillation.. 

I Heart 0 
Bone 2 

I 
313** Liver 3 4 1.00 1.00 EKG--ventricular fibrillation. 

Lung 2 
Heart 0 

I 324 *Spleen 0 0 .10 .10 Spleen is pretty flexible; pain 
Other Z only. 

I 
321 Liver 3 3 .75 1.00 

"Spleen 1 

320 *Spleen 0 2 0 0 

I 319 *Spleen 0 3 .50 1.00 
Liver 4 

I 322 *Spleen 2 3 0 .10 
Other 2 

I 323 *Spleen 0 2 0 • 20 Hemoptysis . 
Lung 2 

I 
Other 1 

325 Bone 0 2 0 • 10 Thigh* shot • 

I "Denotes target area. 
**Target area was the thorax. 
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retained to read, interpret, and document EKG traces on all future animal 
tests. Ilis input is expected to enlighten others knowledgeable of, but not 
proficient in, cardiology and adU credence to supporting rationale which is 
aligned with probability estimates. At a previous meeting, Dr. Renner was 

asked to further develop the criteria for assessing heart EKG abnonllali ties 
resulting from blunt-trauma-producing impacts. It seems appropriate that 
the results of his endeavor be preserved here in these meeting minutes, since 
the work was presented by Dr. Renner at this meet iug. Ule dissertat ion (given 
below) was prompted by a review of HiBh-Q Sphere (superball) impacts. The 
proposed grading system was approved by the Medir:al Group as presented. The 

new grading system for electrical damage to the heart, and supporting ratio­
nale, is as follows. 

GlWHNG OF ElliCTROCARDHXiRAPHIC EVIDENCE OF HEART ABNORMALITY 

FROM NONPBNETRATING PRECORDIJU. CHEST, INJURIES 

There are two general categories of EKG evidence of cardiac abnormality 
which way be expected to develop from nonpenetrating precordial chest injuries: 

1. Rhythm and Cond!.lction Disturbances: 

It is well dOOlmented that Ilonpenetrating precordial chest 
injuries in experimental animals may cause rhythm and conduc­
tion disturbances, specifically A. V. block, intraventri~ulal' 
c~lduction disturbances and extrasystoles. 

Page two of the minutes of the Medical Group Meeting of IS 
JWle 1973 contains criteria for grading rhytlun amI conduction 
cha..'lgcs Wlder the heading "Damage Grades for Electrical Dam­

age." 

2. EKG ChanBes Characteris tic of Acute Myocardial Inj ury: 

In man, chest trauma is often followed by S1' elevation and 
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-----~~~-- -

later pointed inversion of T. Such changes generally are not 

accompanied by any dlanges of the QRS complex and are prob­

ably due to direct mechanical injury of the subepicardial 

muscle. layers. In other cases deep Q-,,,aves arc present in 

aUdition to the Sf and T changes. In such cases transmural 

myocardial necrosis or infarction due to traumatic injury of 

a coronary artery may be found. Infarction may also be found 

without thrombosis of a coronary artery. If the impact occurs 

in systole, the myocardium may become injured by stretching. 

at its thinnest point. Less s\~vere injuries may sho.'I only 

uepression of Sf and T. 

A revie\of of the EKG.' s recorded to date in the nonlethal project suggests 

a correlation of EKG changes of the above types with the velocity of the 

superball and the findings of physical damage at necropsy. 

It seems, therefore, that EKG changes of myocardial. injury should be 

studied as \..,e11 as rhythm and conduction disturbances. Although it would be 
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desirable to integrate the EKG evidence of acute myocardial injury with the 
HKG evidence of rllythnl or conduction disturbances into a single grading sys­
tem which would reflect increasing degrees of damage, this does not seem 
feasible because of inherent differences in the two categories of evidence. 
It is suggested, tilerefore, tilat the grading system already approved be 
ret.ained for grading rhythm and conduction disturbances and be known as Cate­
gory Q) (conduction disturbances) and that a Category MI (myocardial injury) 
be adL~ted to grade degrees of n~ocardial injury with subdivisions as follows: 

o - No EKG dlanges warrant ing a diagnosis of acute myocardial 
injury • 

1 - Transient. Sf depression or elevation suggesting relatively 
small and reversible myocardial injury. 

2 Protracted Sf depression followcd by T-wave inversion 
suggcsting morc severe subendocardial injury possibly 
accompanied by subendocardial necrosis. 

3 - Protracted Sf elcvation followcd by T-w3ve inversion 
suggesting acute subeipcardial injury ruld probably some 
degl'ce of subendocardial necros is. 

4 - Development of abnonnal Q-waves with ST changes sug­
gesting transmural necrosis or infarction, i.e., major 
heart damage which might well cause death and would be 
expected to leave pcnnanent residual damage. 

As an example of how this grading system ,.,.auld work, an animal with no 
evidence of physical damage at necropsy but with a transient burst of extra­
systoles of less tilan 10 seconds and protracted Sf depression accor.~anied by 
T-wave inversion would be graded as; 
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o PU .physical damage) - 0 

o cn (conduction disturbance) - 2 

o ~II (myocardial injury) - .3. 

It is to be noted til at for.all three categories, i.e., PU, CD, and NIT, . 
o indicates no evidence of damage'. Furthermore, 5 indicates the maximum 

damage likQly.to cause death for Category PD, whereas 4 indicates the maxi­

num damage like ly to cause death for Category CD or Category MI. 

TIle meeting \.JUS adjourned after some concluding coounents from Dr. Noguchi 

and Mr. B. Katz (Los Angeles COWlty Assistant District Attorney) regarding 

the evaluation procedUre. From their conunents it is inferred that Dr. Noguchi 
\'1as both interested and pleased to have been afforded the opportunity to par- ' 

ticipate in a typical evaluation of a Jamagc mechanism. . Mr. Katz, on the 

otiler hand, tad observed vcry highly motivated people in various situations 

and \,¥,O\.lld like to sec evaluation of actual si tuati OilS \lJhcrc less lethal weap­

ons are being or have been used. 
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APPENDIX C 

MINUTES OF ~1E'nIOUS GROUP* ~mETING, 11 MAY 1973 

I. General 

The attendees keyed on an agenda as follows: 

A. Hevicw of work of the ~~thods Group to date 

U. Discussion of best sources of infonnation for the evaluation of human 
response to noxious stimuli 

C. Establishment of an emotional state (s) for evaluations 

D. Infonnation required by tile Group in the conduct of evaluation 

IL Evaluation of the "bean bag ll (Stun- Bag) 

F. Necessary adjustments to tile procedure to evaluate irritants 

G. Re-examination of the concept of a pig-deterrent experiment 

H. Critical review of the Group's evaluation of the "superball. 11 

Topics A through E inclusive were discussed. Time did not permit any 
fonnal discussion of topics F through 11 as this l.;ould have extended the meet­

ing past the scheduled adjournment time. 

II. Uetail 

The Chainuan reviel'led the work of the Methods Group to date. Prior to 

this meeting the Methods Group had assembled three times. 1110 first of these 

IIVJetings was held on 9 March 1972. lhis was primarily an organizational meet­

ing. Topics of discussion included scenario development, candidate less 
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lethal weapons, and the concept of desirable and undesirable effects produced 
when these types of weapons are employed in scenarios of current interest. 

In the second meeting (17 August 1973) there was an attempt to fonnulate 

rationale and estimates of probability of desirable effects. Some estimates 

were rendered but only after some very t very trying discussion. The third 
meeting was held on 29 December 1973. nle estunates of desirable effects 

came somewhat easier during this mcet,ing. The nature of the weapon addressed, 

viz. J the .38 caliber revolver t may have had a significant bearing on the 
facili ty with which the damage mechanism estimates were rendered. Also, some 
prohabili ty estimates for the effect of threat and display of the weapon h'ere 

maue at this meeting. 

The Group was then asked to comment from their experiences on the best 

sources of infonnation for the evaluation of human response to noxious stimuli. 

*NO\'l called Behavior Analysis Group 
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I t was stated that \ve are dealing in the realm of an inexact science. We 

have a problem in choosing the correct word or esoteric tenn to describe the 
response, e. g., rainfall on crowd - -an observation which we kIlow to cause a 

crowd to disperse; characteristics of the mob member, i.e., "pain may become 

pleasurable at times." Under an emotional situation, an individual may be 

analogous with a black box. You put something in ...• (noxious stimulus) and 

you get something oot (human response), but you are not certain what has gone 
on inside the box. 

It was further emphasized that data on human behavior is gCherally, almost 
universally, ta!<en under very controlled situations--like in a laboratory. 

Subjects are ordinarily college student volunteers who have been screened as 

"norma1." (Normal behavior is a situation like the shaking of a hand.) One 
member of the Group believes laboratory data for well-motivated vs nonmoti­

vated individual!:i is available. These involve controlled experiments (actu­

ally controlled observations); e.g., 

o girl ''latching gorillas 

o man watching birds. 

'flle difficulty, of course, would be to correlate the observed response of 

normal college student volunteers to various stimuli in a laboratory with the 

r,esponse of an angry, emotional and irrational individual \'1hom we are trying 

to motivate by the employment of these less lethal \veapons. Although it was 

reported that some work has been done under real-life situations (candid 
observation and recording), the results of this effort have not been published. 

The Group was cllnfronted with establishing an emotional state(s) for eval­

uations. It should be noted that the Group has not addressed this question 

to date even though it has been asked in prior meetings. There appears per­

haps a missing link in the fonn of a correct tenn or terms to use \'1hen asking 

the question or, in fact, in answering it. Also, it appears to be the "sin 
of psychology" that we can say I1Ulch but convey little. 
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Perhaps the stumbling block in establishing these emotional levels is that 
we do not know the emotional background or make-up of the crowd. The individ­

ual is mre easily defined in tenns of make-up. Constituent parameters in 

establishing the emotional states would be pain and suggestability (hypnosis), 
yet a great many people cannot be hypnotized. The element of surprise would 

certainly be important. One of the Group members suggested that another 

dimension was needed, such as blood flow or no blood flow. 

It is ve!)' difficult or almost impossible to measure emotional states. 

The available literature is quite minimal. It was suggested that, for the 

purpose of our analysis, a number scale of 1-3 or 1-5 be established. Such 
a scale mi.ght be as follCJoJs: 
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Emotional Level of 
"Mob ivlember " 

1 

2 

3 

4 

5 

Type of Mob Associated with 
Emotional State 

Picket line for wage increase 

Cro.'Jsing picket line 

Street gangs 

Political extremists 

Lynch mobs. 

The "trick" in making the weapon effectiveness estimates will be the 

ability of the panel to analogize the levels above in the scenarios. 

The question was asked if you could infer emotional levels of the crowd 

from viewing motion picture films taken of riots. In short, this was felt to 

be difficult because film editing involves sensationalism. Highly-motivated 

and highly- intelligent are good tenns to describe riot members. It has been 

observed that riot members cannot. be prodded like cattle. 

Discussion continued among the Group members as to the infonnation that 

is required in the conduct of evaluations. '111e Dispersal of a Crowd Scenario 

Ivas cited as an example wherein some information is known, but more definition 

is needed in certa in areas, c. g. , 

o A lal"ge crowd is assembled for a civil disobedience. 

o The brroup members have an act planned. 

o The group has formal leadership. 

o The group is gathered over a social issue. 

o What is the emotional state of the crowd? (e.g., define before 

police arrive) 
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o Can we talk about the crowd in tenns of distance? 

It was suggested that \ole apply these added definitions to a specific, 

clear-rut crowd, such as a group involved in a rent strike, wherein there is 

a grievance which may be justified (trash remov~l, elevator docs not work, 

etc.). An ~notional intensity level of 1 or 2 might be characteristic of 

this cravd. 
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Emotional Level 
of Crowd 

o 

1 

·2 

3 

4 

5 

Description 

Bored I . accidental presence 
II. disinterested 

I II . armoyed 

Calm 

Frenzied, furious, enraged 

It ''las noted that the emotional state is a source of motivation but not 

the only one. Along these lines, we had a classical presentation of the rela­

tion between motivations and emotional state of crml1ds. This was outlined 

briefly as follows: 

EmOtional State 
Crowd outburst 

Motivation Pre-Mobilization Ivlobilization Passive Active Post-Hostility 

A 

C 

D 

*Data for filling in the entries for the table above are fragmented. 

Using the rent strike as an example of the Dispersal of a Crowd Scenario, 

the Group rendered some estimates of effects given that the S~Ul-Bag was 

empJoy~d against the demonstrators in a confrontation. III this scellario we 
asswned the crowd to be middle-aged, with children, and they had gathered at 
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city hall with the purpose of settling their grievance relating to the rent 
strike. The subtle implication in this scenario is that l'/hen the police 

arrive, the crowd knows that they "mean business." Also, the weapon which 

will be used has a signature. It ,o/as hypothesized that the approximate dis­

tribution of consumar wisdan of the wl~apon' s attributes would be as follows: 
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(heard of it) 

Ignorant 
Knowledgeable 

.30 .95 

An order would be given for the crOl"d to leave. The crO\\fd' s reponse is: 

A. Some go home 

B. Some remain to deal wi th the order 

o Some will be screaming at the police 

o Some will be ver; quiet 

o Some will talk it over with each other 

o Some will be angry under these conditions. 

In general, that fraction of the crO\\fd which remains '<Jill be moderately 

to markedly angry and shouting at the police. The emotional level may be as 

high as 3. 

The Group was asked,1t Of the people \"ho do get hit with the Stun-Bag, how 

many would leave?" Percentage estimates were as follows: 

90, 75, 75, 68, 75, 50. 

Rounding to the nearest 10 percent, the average percentage of the people that 

are hit antI leave is 70. 

'111C question '"as then asked, "h'hat happens to the people \.,rho observe other 
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people being hit? Le., of those \"ho perceive the physiological threat~ how 

lIlany leave the area?" Percentage estimates were as follows: 

75, 85, SO, 20, 75, 75. 

Rounding to the nearest 10 percent f the average percentage of people who 

leave the area uPon seeing other people hit is 60. 

'111e Group was asked to COllUl1cnt on their percentage estimates for the case 

where tilere was visible physical disruption--say a knockdo~--or a severe 

physical dlange, JUch as getting a crushed rib. Some of the members incl'eased 

their estimate by 10 percent; others more. It was finally agreed that vir­

tually 100 percent of tile people would leave if it were apparent that the 

police "mean. business. II 
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Desirable effects percent:lge estimates for the rent strike confrontation 
situation are summarized in Table C-I bel~~. 

l'ABLb C-I 

SlMtARY OF PltOBABLE DESIRABLE EFFECfS FOR STUN-BAG IN RENT 
Sl'rrIkE CONFRoNtATIoN, WIliRB PDE iii puoBABILny OF ilEsmlill EFFbC'l' 

(CROwn DISPERSES AND LEAVES SCENE wtnUN FIVE MINtITES) 

Crowd t.leuJlers 

Observing hit 

Hit 

Hit or observing hit resulting 
in severe physical change 

POE 

.60 

.70 

1.00 

'111e Group then examined a variation of the "Crowd Dispersal" Scenario 
in which the emotional level ,~ould be 3-4. A Vietnam protest gathering was 

proposed. '111e typical participant was envisioned to be a college student 
activist. .f\s a whole, the group would be active and "ready." When told to 
leave, hardly anyone would go. Spurious groups might go off for more pro­

testing; they may gather a fe\~ blocks away for rock-throwing. Participant~ 

here are extremely susceptible to crowd influence, i.e., they will act as 

the crOl~d would like them to act. Under the conditions of a hard-core ele­

ment, maybe only two to three percent will leave, because these few people 

never get caught up in the emotion of the crowd. 

Of the people who stay and get hit with the Stun-Bag, it was estimated 
tilat on the average 10 percent would leave the area. This estimate is a 
roundCll-off figure to the nearest 10 percent of the follo\'ling individual esti­
nll'ltes: 

10, 10, 5, 2S, 2S, 10. 

For the people \oJho observe a 10l'; level of damage to persons being hit, it 

was agreed that a very small percentage (less than five percent) of these 
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people ,,,ould leave. TIlC rationale was that there would be no reason to leave 
if the guy who gets hit does not leave. Individual estimates for this case 
liere: 

0, 1, 5, 0, S, o. 

For the case. of individuals observing others being hit at high velocity-­
sufficient for a knockdown--the estimates were considcrably higher for proba­
bility of leaving the area. Individual percentage estimates were: 

15, SO, SO, 70 J 40, 25. 

Averaging and rounding to tile nearest 10 percent yields 40 percent. 
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Desirable effects percentage estimates for the Vietnam protest gathering 
situation are summarized in Table C-II below. 

T.r\BLE C- I I 

~r.~RY OF PROBABLE DESIHABLE EFFECrS FOR 
StUN-SAG IN VIETNAM PROTEST GATIR\RING 

(DISrnRSAL OF A CROWD, SCENARIO IV) 

Crm'ld Members 

Observing hit 

Hit 

Hit 01' obse'rving hit resulting 
in severe physical change 
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