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Preface and Acknowledgements 

A number of incidents have been reported in which law enforcement officers 

(and' civilians) have fired at individuals handling toy guns in the mistaken belief that 

these persons were armed with a real weapon and creating a life-threatening situation. 

The frequency of these incidents appears to have been increasing as more realistic toy 

guns have come on the market. In response to these tragedies, several states have 

required that toy or imitation firearms be conspicuously marked. Other jurisdictions 

have considered the prohibition of all toy guns. In an effort ~o introduce uniform 

national standards, Congress amended Public Law 100-615 to require that all toy guns 

manufactured or sold after May 5, 1989, be marked to distinguish them from real 

weapons in the hope that law enforcement officers would withhold their fire when 

appropriate. The Secretary of Commerce published regulations specifying five 

distinctive coloring methods to be used as marking systems. A study was conducted by 

Abt Associates Inc. to test the visibility of the five marking systems under simulated 

police combat conditions in order to assist the Secretary in deciding whether and how to 

revise the current standard. This report presents the results of that study • 

The study was designed and conducted by Abt Associates Inc. The Practical 

Applications Unit of the FBI Academy in Quantico, Virgini~, was an indispensable 

partner in the effort. James Pledger, unit chief, gave permission to conduct the test at 

Hogan's Alley, the unit's simulated town center. He also authorized the recruitment of 

volunteer test subjects from among the FBI National Academy student body. Donald J. 

Gray, Supervisory Special Agent with the Practical Applications Unit, played a major 

role in refining the test procedures and materials, mapping out a test course at Hogan's 

Alley, telephoning local law enforcement agencies to solicit volunteer test subjects, and 

assisting in a variety of critical ways during the administration of the pre-test and 

test. Mr. Gray's years of experience designing and administering realistic training 

scenarios enabled the study to succeed. 

Lester Shubin at the National Institute of Justice played a key role in locating 

test subjects for the pre-test and test, and in facilitating the use of Hogan's Alley as 

the test site. John Whidden, Paul Estaver, and Frank Vacarella of the National Institute 

of Justice also provided assistance. 

Administrators in several law enforcement agencies in northern Virginia 

generously provided officers from their departments to act as pre-test and test 

subjects. Many of the officers and all of the FBI National Academy students 

vii 



participated on their own time. Diana Wahlquist of Day By Day Associates, Inc., in 

Dumfries, Virginia, provided the role players, each of whom acted his part well and 

recorded the data accurately. 

William Rhodes, Ph.D., Abt Associates Inc.'s technical revi\~wer, suggested 

valuable improvements in the study design and final report. 
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Executive Summary 

On November .5, 1988, Congress passed and the president signed the Federal" 

Energy Management Improvement Act of 1988 (Public Law 100-615) which requires that 

all toy guns manufactured or sold after May .5, 1989 be marked to distinguish them from 

real weapons. (See appendix A.) The regulations, published in the Federal Register (see 

appendix B) by the Secretary of Commerce, require one of the following markings: a 

blaze orange plug inside the muzzle; an orange band covering the outside end of the 

muzzle; construction of transparent or t~anslucel'it materials; coloration of the entire 

surface with bright colors; or predominantly white coloration in "combination with bright 

colors. The Act also required that the National Institute of Justice "conduct a 

technical evaluation of the marking systems ••• to determine their effectiveness in 

police combat situations." 

To accomplish' that objective, the National Institute of Justice (NIJ) devised an 

experiment in which police officers simulated confrontations with "assailants" armed 

with accurate unmarked replica pistols ("real" pistols) and with toy guns marked in 

accordance with the Federal Regulation. These experiments, conducted at the Federal 

Bureau of Investigation Academy Hogan's Alley facility in Quantico, Virginia, involved 

89 police officers drawn from a cross section of the nation~s State and local pol!ce. The 

confrontations occurred at distances of 1.5 and 30 feet during daytime and nighttime 

illumination levels and various weather conditions. 

The subject police officers were not permitted to exercise normal precautions 

when confronted by the assailant, such as taking cover; rather, they were required to 

respond to the threat by "firing" their own (deactivated) weapons if the assailant's 

handgun was perceived to be a real weapon. Specifically, the assailant, with the 

marked test weapon at his side, walked into view of the test subject and quickly turned 

to face the officer, simultaneously raising the weapon to aim and fire. The entire 

action was completed in about two seconds. 

Under these simulated, restricted confrontation conditions, the officers were 

not able to recognize the presence of the blaze orange plug, prompting them to "fire" in 

nearly all confrontations at both 30 and 1.5 foot distances. The rate was 

indistinguishable from confrontations involving "real" pistols. The other markings were 

sometimes recognized. In ciescending order of recognition they were 1) clear green, 2) 

orange and purple, 3) white, and 4) orange band. 
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'it is clear from this study that the orange plug marking system does not help 

police officers to distinguish between toy guns and real guns. Use of an orange band 

improves discrimination, but itr too, is frequently misidentified. Marking systems which 

cover all or most of the toy in bright, non-metallic colors are more effective than 

either the orange plug or the orange band. 
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Introduction 

,(he Federal Energy Management Improvement Act of 1988 (Public Law 

100-61;) requir~s the marking of toy guns in order to distinguish them from real 

weapons. The legislation also calls for a technical evaluation to determine the 

effectiveness of the marking systems in police combat situations. The legislation 

reflects Congress' recognition of the need for a uniform national m~rking system to 

ameliorate two kinds of problems. In a number of instances, children and others playing 

with or carrying a toy gun have been shot in the mistaken belief that they were posing a 

danger to the officers. In addition there has been an apparent increase in the use of 

realistic toy guns ~n criminal acts, some of which have also resulted in shootings. 

National data systems do not provide comprehensive data on either kind of 

incident involving toy guns. Therefore, Abt Associates Inc. analyzed newspaper 

accounts of 41 reported incidents (resulting in 20 deaths) to identify typical patterns of 

toy gun-related shootings. This analysis contributed to the choice of conditions for the 

• simulation. (A summary of the incidents is provided in appendix C.) 

• 

Both the Department of Commerce (DOC) and the National Institute of 

Justice (NIJ) recognized the potential impact on the nation's police of mandatory 

national requirements for the marking of toy guns. It was considered essential to have 

the direct involvement of police early in the evaluation process to obtain their opinions 

of the effectiveness of the proposed marking systems in their operating environments. 

To achieve this, a focus group composed of Federal, State, and local law 

enforcement officials, representatives of the toy gun manufacturers, and staff members 

from DOr.: and NIJ met to discuss the legislation and DOC's proposed regulations. The 

meeting resulted in considerable speculation on the effectiveness of individual 

markings. There was total agreement that no reliable data existed to ascertain the 

extent to which any of the markings would positively identify a gun as a toy. Members 

of the focus group supported NIJ's efforts to undertake a test of the markings pursuant 

to the requirements of the Act. 

After considering all recommendations, NIJ contracted with Abt Associates 

Inc. to design an experiment to evaluate the various toy gun marking systems using 
-

active police officers in simulated confrontations with armed assailants. The Federal 

Bureau of Investigation C'Lgreed to make its Hogan's Alley facility available for the 

conduct of the test, to refine the test procedures and materials, to map out a test 
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course at the facility, to assist in the administration of the experiment, and to obtain 

volunteer officers from academy classes to participate in the program. In addition, 

volunteer test subjects were recruited from local police departments in the 

metropolitan Washington, DC area, including Montgomery County, Maryland, Fairfax 

County, Virginia, and Prince William County, Virginia. A total of 89 police officers 

participa ted in the experiment. 

The sections of the report that follow describe the manner in which the 

experiment was designed and conducted, and discuss the results and data analysis. 
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2 

Experimental Design 
" 

Pursuant to the legislation, the objective of this study was to evaluate the 

extent to which e.ach of the toy gun ,marking system$pti!i.'mitted by the DOC regulation 

enable trained law enforcement:!lfiicers under str~ss to identify correctly a weapon as 

a toy gun. The experimelit was conducted under vari?us weather and light conditions, 

and at two distances of encounter. 

Representati,:,es of Abt Associates Inc. visited the FBI training facility, 

Hogan's Alley, prior to designing the experiment. Hogan's Alley consists of a simulated 

village center, complete with dwellings and a motel, movie theater, functioning deli, 

bank, drugstore, post office, and other retail establishments. Two loca dons were 

selected for the experimem~ one at the front (street side) of an alley and the second at 

the rear of the alley. The first location provided street light illumination at night, 

while nighttime illumination at the second location was provided by three small exterior 

lights attached to the motel facade • 

Abt Associates then developed specific encounter scenarios for each location, 

data sheets to record the results of each encounter, instructional material for the test 

subjects, and training materials for those playing the role of armed assailants. 

The final test plan called for each test subject to experience a total of eight 

confrontations: three at locaticl1 1 and five at location 2. At location 1, the test 

subject stood on the sidewalk 15 feet from an alleyway directly ahead. The armed 

assailant walked from the alleyway to confront the officer. At location 2, the test 

subject was positioned 30 feet from the alleyway from which the armed assailant 

walked to confront the officer. 

In each confrontation, the assailant walked into view on the sidewalk at a 

normal pace. Upon reaching the designated test point, the assailant turned toward the 

subject, raised the weapon to the aim point, and pulled the trigger. The entire action 

(appear, turn, aim, and fire) was accomplished in a fixed interval of approximately 2 

seconds. 

A total of nine test weapons were used: 

• three unmarked accurate replica 45 caliber pistols 

• two accurate replica 45 caliber pistols with a blaze orange plug in 
the muzzle 
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• om~ tQy water gun (45 caliber pistol type) with an orange band 
arouf~d the barrel 

• one toy water gun (Beretta model 92F) colored predominantly in 
orange with additional parts colored purple 

• one toy water gun (Beretta model 92F) painted mostly in white 

• one transparent green water pistol (Ingram MAC 11). 

The unmarked accurate replicas were included in the test to force the officers 

to make a non-trivial distinction on each triaL Officers were not informed, and had no 

way of guessing, what fraction of the' weapons they saw were "real." Thus they were 

forced to react to each confrontation on the basis of what they saw at the time. The 

unmarked replicas were extremely accurate in appearance, sound, ~tid feel. Since 

experienced firearms instructors at the FBI academy were unable to distinguish them 

from real weapons except by close inspection, it is safe to assume that the test officers 

uniformly regarded them as real weapons during the experiment. 

The two accurate replica 45 caliber pistols marked with the blaze orange plug 

in the muzzle were made by the same manufacturer who made the "real" unmarked 

replicas, and were identical to them except for the orange marking. The pretest had 

indicated that this marking would be much harder to identify than any of the others, 

and therefore more precise measurement would be required. To increase the statistical 

reliability of estimates for this marking, the simulation was constructed so that more 

trials were conducted using the orange plug than with any of the other markings. 

Except for the transparent green water pistol, all the test weapons were of 

very similar size and shape. 

After each confrontation, the role player, who acted the part of the assailant, 

recorded whether (and when) the officer "fired" his or her weapon during the 

confrontation. At the completion of the series of eight confrontations, each test 

subject was asked to sign a confidentiality statement promising not to discuss the test 

with other officers. Abt Associates Inc. staff then conducted a verbal debriefing with 

selected test subjects. 

T~e local organization that the FBi Training Academy uses to provide role 

players for its training programs was contracted to provide role players for the toy gun 

• 

• 

marking tests. To maintain consistent test conditions, six males, aged 25-35, were • 
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trained to play the role of the armed assailant. The training involved on-site 

simulations of actual test conditions. 

It should be noted that employing children or juveniles as role players would· 

have'raised statistical problems. EVen with much more training, it is doubtful that 

standardization could have been guaranteed among trials. Since the purpose of the test 

was to measure relative-ratr.er than absolute-visibility of the markings, the test was 

designed to avoid as many sources of uncontrolled variation as possible. Using children 

also would have raised problems associated with hiring minors • 
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3 

Test Administration 

3.1 Procedures 

Following drafting of the experimental design, Abt Associates Inc. staff 

members conducted several informal pretests with personnel at the~r headquarters. The 

procedures were further tested at Hogan's Alley with 17 sworn officers as pretest 

subjects. The pretests at Hogan's Alley involved the same staff, logistics, and times of 

day as the full study. These pretests also served as a test of the training design for 

instruc~ing the role players in their responsibilities. Pretest data suggested that early 

exposure to the toy guns might condition some officers against firing subsequently in 

the presence of a "real" gun. The test design and training plan were slightly revised to 

test this hypothesis in the experiment. 

Figure 1 presents the site plan of Hogan's Alley. The tWl) test locations are 

shown, together with the route that each test subject followed during the eight 

confrontations. The test subjects reported to a classroom, where they recorded their 

department, rank, and years of experience as a sworn officer. The test subjects were 

not told the purpose or nature of the test. However, they were instructed to behave as 

they normally would under real-life conditions, except that they were not to seek cover 

during the confrontations. 

The officers were asked to step outside the classroom one at a time, where 

they read a one page set of instructions. (See appendix D.) The instructions informed 

the officers that they were 

••• responding to a call from your dispatcher to investigate a 
reported prowler armed with a handgun. • •• Someone will come 
out from the alleyway onto the sidewalk and point a weapon at 
you. If ou feel our life is in dan er, fire the revolver. (emphasis 
in the original 

Each subject was then escorted to location 1, where he or she was positioned 

on the test point. The subject was instructed to call out "Ready!" when prepared to 

start the test. The subject was also instructed to come to the "ready-gun position" with 

his or her revolver positioned at the hip, barrel parallel to the ground, finger on the 

trigger. 

The armed assailant, upon hearing the ready call, appeared from the alley 

carrying the appropriate test weapon at his side nearest the test subject, pointing the 
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weapon toward the ground. The assailant walked onto the sidewalk with his left side 

toward the subject, moving into view at a normal pace. Upon reaching the designated 

test point, the assailant turned toward the subject, raised the weapon to the aim point,· 

and pulled the trigger. Role players were rehearsed in this sequence until the procedure 

(walk out, turn, aim, and "fire") was consistently completed within 1.75 to 2.2.5 seconds. 

There were eight confrontations. After each confrontation, the role player 

returned to the alley, picked up another test weapon based on a predeveloped selection 

protocol (see section 3.2 and appendix 1), and walked out again onto the sidewalk. 

Pretest data indicated that officers quickly learned what to expect in each trial. To 

control the learning effect, location was Changed after the third trial so that the fourth 

confrontation would be slightly unfamiliar. Specifically, the above confrontation 

situation wa~ repeated three times in one location, following which the test subject was 

escorted to a second location. Here, the test subject was exposed to five 

confrontations, identical to those at location 1. A seventh and eighth ·confrontation 

were added because they couid not adversely affect former trials, yet could provide 

useful data . 

After each confrontation, the role players recorded on a Test Evaluation Form 

(appendix E) whether the officer "fired" his or her weapon and, if so, whether it was 

fired before or after the role player squeezed the trigger on his pistol. If the test 

subject fired at the same time as the role player, this was recorded as "officer fired 

before you." 

Roie players determined whether and when the test subjects fired by listening 

to the fall of the hammer on the officer's weapon. Because two tests were usually 

being conducted simultaneously and in close proximity, a relatively quiet response from 

the officer was needed to avoid intersubject contamination. Role players reported that 

they had no difficulty in recognizing whether the officers had actually firc~. However, 

to avoid any potential confusion of sounds, role players squeezed-but did not fully 

pull-the trigger on their own weapons. 

Upon completion of all eight confrontations, the test subject was escorted 

back to the classroom. The test subject was asked to read a confidentiality request 

(appendix F) designed to discourage the spread of information about the test to other 

law enforcement officers who might be future test subjects. When time permitted, test 

subjects were debriefed on their reactions to the test and the reasons they responded 

the way they did. 
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3.2 Bias Control 

The simulation conditions were designed to minimize bias due to learning 

effects. Each officer was limited to eight trials because it was anticipated that any 

subsequent exposures would be substantially biased by learning. The eighth trial was 

used only to measure possible conditioning bias. The location was changed after the 

third trial to test whether a change of location would interrupt the learning curve. 

Pretest results indicated that officers could be expected to react differently 

to the first presentation of a toy pistol~ than to subsequent presentations, as they 

learned more about what to expect of the role player. The actual test results showed 

that officers were significantly more likely to fire at the first pistol they saw in each 

location than at subsequent pistols presented in the same location. To eliminate bias 

from this effect, with one exception e~ch pistol was displayed equally often in the first 

and each subsequent trial. (To test the possibility that exposure to the toy guns 

conditioned officers against firing, the eighth and final trial always involved a "real" 

unmarked replica weapon.) 

In addition, to reduce the possibility that officers would be conditioned too 

quickly to look specifically for toys in the confrontations, each officer saw weapons 

bearing only two of the four marking standards added by Department of Commerce 

regulation, all of which were more easily recognized than the orange plug inserted in 

the barrel. The order of presentation of these two standards was so arranged that each 

standard was paired about equally often with each of the remaining three, and was seen 

as the first of the pair about half the time. 

Because the exact number of test subjects was unknown in advance, an exactly 

balanced design in which trials were equally divided among all possible marking 

combinations was impractical. However, the results indicate that all of the conditions 

of a balanced design were approximately met. Moreover, except for the difference 

between the first and subsequent trials in which each officer participated, learning 

effects are small compared to differences between marking standards. The order of 

presentation seemed to affect the responses to each marking about equally, so that the 

combined results of all trials fairly represent average conditions. 

3.3 Test Realism 

Illumination on the toy pistols was intended to simulate ordinary outdoor 

conditions. The tests were conducted on three successive late afternoons and evenings 

using a combination of naturally occurring light and the street and building illumination 

10 
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described in the previous section. Approximately one third of the test subjects were 

tested after sundown, when the illumination on the role players at each location was 

less than ten lux. Another third of the tests were conducted as the sun was setting,' 

yielding il!uminations between 10 and 200 lux. The. remaining third were at 

illuminations ranging from 200 to approximately 700 lux, mostly in indirect sunlight or 

light overcast conditions,. Figure 2 shows the exact measured light conditions on each 

of the three test days. On one of the test days (June 6), light rain was falling during 

half the tests. Testing was halted during periods of heavy rain, but resumed when the 

rainfall lessened. 

Throughout the experiments, efforts were made to create test subject stress. 

These attempts ranged from driving the subject to the first test location at high speeds 

consistent with a "man with gun" response, to walking briskly to the test location when 

escorting the test subject on foot. 

The arrival of each test subject at the confrontation location was delayed until 

the previous test subject had completed the sequence and left the area. Thus, test 

subjects never viewed the tests of other test subjects, although they sometimes heard 

the verbal commands made by other officers. The weapons used by the test subjects 

were unloaded blank firing revolvers, so that the other test subjects could not hear the 

actual responses of their predecessors. 

The initial test was designed with the intention that all the test subjects were 

to be FBI National Academy students (the vast majority of whom are sworn State and 

local officers). With this expectation in mind, the Academy's Practical Applications 

Unit arranged to have Academy instructors distribute to their classes a handout 

describing the toy gun markings. (See appendix G). The instructors were asked not to 

mention the upcoming test. The handout and silence about the test were intended to 

simulate actual field conditions in which law enforcement officers might be provided 

information on the toy gun marking systems by their departments and then have to 

spontaneously remember the nature of the markings during any subsequent 

confrontations with an armed suspect. 

In order to involve local law enforcement, police officers and deputy sheriffs 

from several neighboring communities were also recruited as test subjects. Unlike the 

National Academy students, these local law enforcement officers arrived with varying 

levels of kno\,\/ledge about the nature of the test. While a few appeared to know the 

test's exact purpose, most reported they only knew that they would be participating in 

some type of unspecified simulated combat situation. , 
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Figure 2 

Incident Light by Location, Date, • and Time of Test 
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3.4 Test Subjects 

Eighty-nine law enforcement officers participated in the test. Three of the 

subjects were eliminated from the analysis because the role players believed they did' 

not "understand the test procedure, leaving 86 subjects whose data were used in the 

analysis. 

Fifty-eight percent of the test subjects were line police officers; 19 percent 

were sergeants; and 16 percent held a rank of lieutenant or higher (table 1). One 

subject identified himself as a "director," and one subject was an FBI Special Agent. 

Four subjects were from Canada or other foreign countries. 

Table 2 shows that 78 percent of the test subjects had been sworn officers for 

four years or more and 10 percent for at least 20 years. Only three test subjects had 

less than two years experience as sworn officers. 

Table 1 

Number and Percentage of Test Subjects by Rank 

Rank number of sub jects 

Line Police Officer 50 5896 

Sergeant 16 19 

Lieutenant 8 9 

Captain 3 3 

Major 1 1 

Chief 2 2 

Other and foreign 6 7 

TOTAL 86 10096 
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Table 2 

Number and Percentage of Test Subjects,* 

by Years as Sworn Officer 

Years as Sworn Officer number of sub jects* 

1 3 496 

2-.3 15 18 
4-9 15 18 

10-19 41 50 
20-25 8 10 

TOTAL 82 10096 

'* Excludes four foreign officers. 
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Test Results 

., 
Eighty-nine law enforcement officers participated in the test. Three officers 

who appeared not to understand the directions were excluded from the analysis. The 

data obtained from the remaining 86 test subjects provided a total of 687 separate 

trials. l In 284 instances, the role player was armed with an exact, unmarked replica of 

a real pistol. In 403 instances he Was armed with a toy or imitation pistol marked 

according to one of the five standards provided by statute or regulation. When a toy 

pistol was used, it was either marked according to the single standard stipulated by 

Congress--a blaze orange plug in the muzzle (20 I instances), or it was marked using one 

of the four standards (orange band, bright color, white, and transparent/translucent) 

added by the Department of Commerce regulation (202 instances). 

Tables 3, 4, and 5 and figure 3, summarize the combined responses on all 

trials. Role players holding unmarked replica pistols or those marked with the orange 

plug were fired at more than 95 percent of the time. Role players holding the 

transparent green plastic squirt gun were fired at on one-third of the trials. Other 

markings resulted in intermediate levels of response. Specifically, the black plastic 

squirt gun with an orange band around the exterior of the barrel caused the test 

subjects to fire significantly more often (about three times in four) than other 

conspicuously marked toy handguns. The white handgun and the orange/purple handgun 

caused test subjects to fire about equally often (59 percent and 56 percent, 

respectively). 

Experimentai factors in addition to pistol markings influenced the outcomes of 

the trials. For example, as shown in figure 4, shooting was significantly more likely to 

occur on the fir~t trial at each location. (In an actual combat situation, this would be 

the only encounter.) 

A detailed breakdown of responses in terms of whether and when the test 

subjects "fired" by weapon marking, illumination, and distance may.be found in appendix 

H. Test results by trial sequence and test weapon may be found in appendix J. 

4.1 Analytic Approach 

The research design was intended to provide substantially larger sample sizes 

for "real" pistols and imitation weapons marked with the orange plug than for 'ueapons 

IThere should have been 688 trials (8 confrontations x 86 test subjects)~ but the 
response to one trial was accidentally not recorded. 



• 
Table 3 

Percentage of Trials in Which Test Subjects Fired, 
by Type of Weapon Marking and Distance from Role Player 

Distance 
All 1.5 Feet 30 Feet 

WRealH gun 9896 98% 9896 
Orange plug 9696 9796 9596 
Orange band 7796 8196 7496 
White .5996 8i96 4896 
Orange/purple 5696 5996 .5596 
Clear green 3396 1596 4596 

Table 4 

Standard Errors of Percentages Reported in Table :3 

Distance 
All 1.5 Feet 30 Feet • "Real" gun 196 196 196 

Orange plug 196 296 296 
Orange band 696 996 896 
White 796 1096 996 
Orange/purple 796 1296 996 
Clear green796 896 996 

Table .5 

Number of Trials 

Distance 
All 15 Feet 30 Feet 

"Real" gun 284 Li2 172 
Orange plug 201 71 130 
Orange band 52 21 31 
White 49 16 33 
Orange/purple .50 17 33 
Clear green 51 20 31 

• 
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Figure 3 

Percentage of Trials in Which Test Subjects Fired, by 
Type of Handgun and Distance from Role Player (n=86) 

All eight trials combined 

100~ -r------~=:==~--__ --------------------------------------~ 
90~ 

80~ 

60~ 

40~ 

:I!07. 

,o~ 

"Re~I" 
e~nd 

WhiTe Green 

IZZJ 1~ Feet IS3l 30 f"eet 

17 

,. 



subjects 70X 

Figure 4 

Percentage of Test Subjects Who Fired by 
Sequence of Trials and Distance from Role Player 

average of four toy handguns 

who fired 
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The first th,;ee trials (Location One.) were conducted at 15 feet from the 
test subject. The next four trials (Location Two) were conducted at 30 
feet. An eighth trial at" Location Two involved only "real" guns. For each 
trial, the figure shows the percent of subject officers who fired,&t one of 
the four marked toy handguns, averaged over the four conspicuous marking 
systems. A total of 202 trials were conducted using these four markings • 
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with the other four classes of toy markings, so that small differences between responses 

to "real" pistols and those marked with the orange plug could be detected. Even with 

this large sample, however, so little variation was observed in response to either the 
"' real or the orange plugged pistols that detalled statistical modeling was pointless. 

Because the results with these weapons were nearly constant, they were instead 

analyzed separately from the results with the other weapon. Each trial in which these 

two types of weapons did not precipitate a shooting was individually examined. "fhese 

incidents are discussed below under "Findings." 

Conventional statistical models were applied to the smaller samples of four 

conspicuous markings added by Department of Commerce regulation. Differences 

among markings were tested for significance in a multivariate repeated meaS'Jres 

analysis of covariance with each officer's responses to the two toy markings he or she 

observed as the two dependent measures and the identity of the markings as 

independent variables. This joint analysis of the two responses was selectef.j inste!'ld of 

univariate ANOVA because it estimates smaller statistical errors by taking into account 

the correlation between the two responses made by each officer.2 (At the request of 

the National Institute of Justice, univariate ANOVAs were also done, treating each trial 

as a separate case. See Appendix H for results.) 

Light, weather, distance, and order of presentation were entered as 

covariates. Light levels were measured once or twice per hour. Readings for tests 

conducted between measurements were linearly interpolated from these 

measurements. Logarithmic and polynomial transforms. of light levels were used to test 

for nonlinear responses. Distance was a dichotomy: all observations took place at 

either 15 or .30 feet. Distance and order of presentation were necessarily confounded in 

the design: every test subject was observed first for three trial.s at 15 feet and 

subsequently for the fourth through eighth trials at 30 feet. Thus there is some 

ambiguity in the meaning of the term "distance.~ Two linear variables repl"esenting 

Q!s!dnce and order of presentation were always treated jointly in the models. 

Separate univariate regressions were performed on the individual responses to 

each type of marking using the same va.riables. Effects which appeared sIgnificant or 

approached significance in these models were tested in a loglinear contingency table 

2Because the dependent variabl~ is dichotomous, the classical assumptions of ANOVA 
cannot hold. In our experience, a more rigorous approach--such as a probit or logic-­
seldom yields findings that differ from the ANOVA, however. Consequently, we have 
used ANOV t:, which is computationally simpler. 
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a.nalysis. In general, because only about .50 observations were available felr each of the 

fout toy pistol marking standards, only very large differences could ble detected as 

statistically significant. (For example, the tests we used would have only 50 percent 

power to detect difference of 30 percentage points between two conditions for a single 

marking. Null findings should therefore not be regarded as indicating the absence of an 

effect, but only that this experiment did not produce information indicating a 

difference. Substantially larger samples would be required to uncover more structure in 

the data. 

4.2. Findings 

Below, the results of the analysis are presented separately for the imitation 

handgu~s and the toy handguns. Complete data sets may be found in appendix J. 

4.2.1 Imitation (Repii{;a) Handguns 

The only marking standard provided by Public Law 100-615 (The Federal 

Energy Management Improvement Act of 1988) is under Section 4(b)(l), which :states 

• • • each toy, look-a Eke, or imitation firearm shall have as an integra\1\ 
part, permanently affixed~ a blaze orange plug inserted in the barrel 
of such toy, look-alike, or imitation firearm. Such plug shall bt~ 
recessed no more than 6 millimeters from the muzzle end of thE~ 
barrel of such firearm. (See a.ppendix A.) 

UNDER THE CONDITIONS REPRESENTED BY THE EXPERIMENTAL TEST, PISTOLS 
WITH THIS MARKING ARE PRACTICALLY INDISTINGUISHABLE FROM AI REAL 
PISTOL. 

Each participating test S\Joject saw either two or three .45 caliber automatic 

pistols marked wi'ch orange plugs. Combining all trials, the 86 law enforcement officers 

were confronted by a role player wielding a pistol marked with an orange plug em 201 

occasions. The officers fired at the role players holding these marked pistols 193 times 

(96 percent). Fire was withheld on only & occasions involving an imitation pistol with an 

orange plug. 

These 8 cases of fire withheld seemed to be explained partly by the officers' 
" reluctance to shoot under any conditions. THREE OF THE SEVEN OFFICERS WHO 

AVOIDED SHOOTING THE MARKED PISTOLS ,#\LSO FAILED TO SHOOT WHEN 

CONFRONTED BY A ROLE PLAYElt", WHO WAS ARMED WITH A "REAL" PISTOL. 

This is a far higher failure rate than the average for other officers (p < .01 by Fisher's 

exact test). 
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• The test subject's overall willingness to fire when a role player used an 

unmarked replica pistol was the only observed factor which was systematically related 

to whether the officer fired when a marked replica was used. Factors which did not· 

appear to strongly affect the decision to fire when confronted by a test subject carrying 

a pistol marked with the orange plug include~ 

• distance from the observer (2 of the 8 occurred at 15 feet, 6 at 30 
feet) 

• learning (2 each occurred in the first trial at location one, the first 
trial at location two, and the third and fourth trials at location 
two) 

• light or weather conditions (one occurred at night, one in the rain) 

• the role players portraying the suspects (4 different role players 
were involved). 

4.2.2 Toy Handguns 

THE RESPONSES TO THE FOUR MARKINGS USED ON THE PLASTIC SQUIRT GUNS 
ARE SiGNIFICANTLY DIFFERENT. 

• Combining the responses on all trials, role playets holding a transparent green 

• 

plastic squirt gun were fired at on one third of the trials. The black plastic squirt gun 

with an orange band around the exterior of the barrel caused test subjects to fire 

significantly more often than other toy weapons (about three times in four). The white 

handgun and the orange/purple handgun caused the officers to fire about equally often 

(59% and 56%, respectively). This pattern of results remained approximately unchanged 

when the initial trial was excluded. The observed differences are statistically 

significant. 

Multivariate repeated measures tests of the effect of marking type showed 

significantly different firing rates for the four toy handgun marking types. (F = 1.88 

with 12 and 1.56 degrraes of freedom; p<.05) Individual markings were tested against the 

average of all others. The realistically colored squirt gun with an orange plastic band 

around the tip of the barrel scored significantly worse than t.he average of the three 

others {t ::: 2.45; P < .OD. The clear green squirt gun is significantly better (t = -1.74; 

P < .05). The other two marking standards (white and bright color) are intermediate 

between these, and not significantly distinguishable from each other. 

Police officers differed significantly from one another in the overall rate at 

which they fired at role players armed with toy pistols. Excluding the initial trial, each 

officer saw two different toy pistols, each marl<ed according to one of the four 
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standards added by the Department of Commerce regulation. The response to the 

second toy weapon was correIa ted to the response to the first (r = .37, P < .001), 

implying that about 1496 of the total variation in outcome was due to the officer's 

general propensity to shoot at any weapon, as opposed to variation due to the markings 

of the pistol or environmental factors. About 40 percent of the officers fired at every 

pistol they saw, regardless of markings. Some of these test subjects later explained 

that they were attending primarily to the behavior of the role player; when they saw 

him continue to disregard their orders, they assumed he was a threat regardless of what 

he might be holding. 

THE DIFFERENCES AMONG THE FOUR SQUIRT GUN MARKINGS ARE RELATIVELY 
UNINFLUENCED BY EXPERIMENTAL FACTORS. 

Analytic tests of measured conditions which might have affected visibility 

were not generally found to be significant factors in recognition in this sample. Night 

and rain did not seem to affect the test results in any systematic way. (Only a few 

tests were conducted under these conditions, so only very large differences could be 

detected.) The one exception is the clear green pistol; the role players using this 

handgun were significantly less likely to be fired at when they were 15 feet away from 

the officer than when they were 30 feet away. As shown in figure 5, the clear green 

handgun caused test subjects to fire in only 3 of 20 trials (15 percent) at 15 feet, but it 

caused them to fire in 17 out of 30 trials (45 percent) at 30 feet. 

4.3 Comments 

Stat~ and local police are trained to use their weapons only as a last resort, 

when they believe that their own lives or those of other innocent persons are in 

jeopardy. The mere presence of a weapon puts the officer on notice that he or she is 

potentially a target of aggression. Consequently, it is not surprising that officers who 

participated in this experiment frequently fired at the role player in self-defense unless 

it was obvious that the weapon was a toy, as was the case with the transparent water 

pistol. 

Failure of the role player to respond to the command, "Police! Don't Move!" 

appeared to prompt many officers to fire. In debriefings, several officers said they felt 

they had to fire at anyone who aimed a weapon at them and failed to obey this 

command, regardless of the marking on the weapon. Some officers reported that they 
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fired even when they realized that the weapon was a toy because they felt that any 

suspect could paint a real handgun to look like a toy. 

Whether the attitude, "I cannot take chances with an individual pointing a 

firearm at me," would have persisted if the test subjects were told in advance that 

certain weapons would be toy guns is not known. An academy volunteer who withheld 

fire when the pistol with the orange band was used stated that if he had not received 

and read the handout describing the fire marking system, he would have fired. 

After completing the test, a number of test subjects were asked . what 

motivated them to fire or hold fire when confronted with the toy weapons. Several test 

subjects reported they fired when confronted with the pistol marked with an orange 

plug in the barrel because they could not see the plug until the role player was pointing 

the pistol directly at them, and they had already fired. Several law enforcement 

officers who participated after dark reported that they never saw a single weapon with 

an orange plug or an orange band, even though the test exposed every test subject to 

two or three weapons marked with the orange plug. 

Officers who fired when confronted with the white toy pistol said it looked 

like a real weapon that was made of stainless steel or was nickel plated, particularly in 

the dark. One test subject said that some real weapons are painted a metallic color. 

These comments indicate that many officers' decisions to shoot were based on 

the behavior of the role player displayed in this specific experiment. Under a more 

relaxed set of conditions, many officers might have been less likely to fire or might 

have waited longer before deciding to fire. The instructions, too, probably influenced 

the shooting rate. For example, the instructions said, "If you feel your life is in danger, 

fire the revolver." A change in wording to, "Do not fire unless you feel your life is in 

danger," might have resulted in a lower firing rate. Similarly, a scenario in which 

officers had the time and opportunity to take cover might have made a more accurate 

threat assessment and better discrimination of the markings possible. Learning effects 

seemed to produce lower shooting rates, suggesting that increased familiarity with the 

marking systems, training, and better information for officers responding to calls might 

improve the effectiveness of the marking systems. :. 

However, the vast majority of the comments obtained during the debriefings 

refer to the general conditions of the confrontation, rather than to specific markings. 

This suggests that while changing the experimental conditions might have resulted in 

more or fewer shootings, the relative rankings of the markings would remain 

24 

• 

• 

• 



• 

• 

• 

approximately those observed here. For example, under a diffe-rent experimental 

protocol, the green transparent marking would probably not have a failure rate of 

exactly 33 percent, as it did in this experiment, but it almost certainly would perform, 

bett~r than any of the other markings. Similarly, the weapons marked with small 

orange plugs or bands of orange color might not experience exactly the same shooting 

rates that were observed in this experiment, but they would probably result in 

significantly higher rates than weapons with the other markings • 

25 



• 

• 

• 

5 

Conclusions 

Under the conditions measured by this simulation, the orange plug marking 

standa,rd completely failed to enable the test subjects to identify the weapon as a toy 

gun. All the other marking standards were recognized by some officers, but the 

recognition rate varied significantly among the different markings. The realistically 

colored pistol marked with an exterior orange band was infrequently recognized. The 

green transparent marking and, to a lesser degree, the white and brightly colored 

orange/purple markings were effective in enabling many test subjects to identify the 

weapons as a toy gun, particularly when the officers did not feel that the role player's 

general behavior (i.e., refusing to "freeze") required them to fire. 

The primary factors influencing recognition of individual markings were the 

officer's familiarity with the setting (as indicated by the order of presentation) and the 

officer's general willingness to shoot (measured by the correlation between responses to 

the first and second toy handgun). Physical expE:rimental conditions such as distance 

and lighting were less influential • 

A t least one test subject who successfully identified test weapons as toy 

handguns reported he did so as a consequence of handout material that made him aware 

of marking systems for toy weapons. On the average, clearly marked toy guns were 

most likely to provoke shootings on the first trial, and less likely after police officers 

gained some familiarity with the situation and the possible appearance of toy guns. 

This suggests that the effectiveness of marking systems in preventing injury will be 

increased if state and local law enforcement agencies know what the markings are. It 

would be desirable if their officers were shown samples of properly marked handguns to 

become thoroughly familiar with those markings. Likewise, private citizens, 

particularly employees, such as clerks or bank tellers, likely to be exposed to criminal 

acts involving toy guns, should also be made aware of the marking systems • 
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Appendilt A 

Public Law 100-615 
The Federal Energy Management Improvement Act of 1~88 

Section 4 

SEC. 4. PENALTIES FOR ENTERING INTO COMMERCE OF IMITATION FIRE­
ARMS.' 

(8) It shall be unlawful for any person to manufacture, enter into 
commerce, ship, transport, or receive any toy, look·alike, or imita· 
tion firearm unless such firearm contains, or he.s affixed to it, a 
marking approved by the Secretary of Commerce, &II provided in 
subsection (b). 

(b)(l) Except as provided in paragraph (2) or (3), each toy, look· 
alike, or imitation firearm ehall have as an integral part, perma· 
nently afllxed, 8 blaze orange plug inserted in the Esrrel of such toy, 
look·alike, or imitation firearm. Such plug shall be recessed no more 
than 6 millimetertl from the muzzle end of the barrel of lIuch 
firearm. 

(2) The Secretary of Commerce may provide for an alternate 
marking or device r~r any toy, look·alike, or imitation firearm not 
capable of being marked as provided in paragraph (1) and may waive 
the requirement of any such marking or device for any toy, look· 
alike, or imitation firearm that will only be uaed in the theatrical, 
movie or television ind~ry. 

(3) The Secretary is authorized to make adjustments and chan~ 
in the marking system provided for by this section, after consultmg 
with interested persons. 

(c) For purposes of this section, the term "look·alike firearm" 
means any imitation of any original firearm which was manufac­
tured, designed, and produced since 1898, including and limited to 
toy guns, water guns, replica nonguns, and air·soft guns firing 
nonmeWlic projectiles. Such term does not include any look·alike, 
nonfiring, collector replica of an antique firearm developed prior to 
1898, or traditional B-B, paint·ball, or pellet-firing air gUn! that 
expel a projectile. through the force of air pressure. 

(d) The Director of the Bureau of Justice Statistic! is authorized 
and directed to conduct a study of the criminal misuse of toy, look­
alike and imitation firearms, including studying police reporUI of 
such incidences and shall report on such incidences relative to 
marked and unmarked firearms. 

(c) The Director of National Institute of Justice is authorized and 
directed to conduct a technical evaluation of the marking systems 
provided for in subsection (b) to determine their effectiveness in 
police combat situations. The Director shall begin the study within 3 
months after the date of enactment of this section and such study 
shall be completed within 9 months after such date of enactment. 

(f) This section shall become effective on the date 6 months after 
the date of its enactment and shall apply to toy. look·alike, and 
imitation firearms manufactured or entered into commerce after 
such date of enactment. 

(g) The provisions of this eection ehall eupersede any provision of 
State or local laws or ordinances which provide Cor markings or 
identification inconsistent with provisionJ of this section provided 
that no State shaU-

m prohibit the Mle or manufacture of any look·alike, 
non firing, collector replica of an antique firearm developed 
prior to 1898, or 

(ii) prohibit the sale (other than prohibiting the sale to 
minors) of traditional B-B, paint 1:;&11, or pellet.firing air guns 
that expel a projectile through the force of air pressure. 

Approved NQvember 5, 1988. 
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,t\ppendix A (continued) 

Fedaral ~ I VoL 54, No. V..ll f Friday. May 5. 1989 I Rules and Regulations 
• 4 "' 

CHAPTER XJ-TECK'fO«..OG't 
ADUINIS1'AA TlOH,'D£PAAnlEHT Of 
COIIMERCf 

PART 11so-MARKlHG Of TOV, 
LOOK .... UKE AHD IMrrAnoH 
FIREARMS 

Sec:. 
1u;o.1 AppUcabilll1. 
1l!O.2 Prohiblt:lcm&. 
'1150.3 AppraTed~ 
1150.. W&.I'II'II'l'. 
1::'50.5 Preemptioa 

A.aIhadtr. SectkIrl C al the Fedeftl !I1ars:J' 
MmqemllDt Im;rrcrwllllllmt kt of UII!II!l. 15 
V.s.c. root. 

1115Q.1 ~!IIty. 

ThLe part IPPu.. to toy. look-dike 
and imitation firearmI r'dn1caj 
haviIIg the general appearance. ahape. 
r.ndlor configuration or. firearm and 
produced crt manufac:tured and entered 
into commerce on or after MayS, 1989. 
including devices modelled on real 
firearms manufactured. dffigned. ind 
produced since lB98. Thill part doet not 
apply to any tar.loolc-allke, aT imltatlon 
firearm that i.e I nlm-6rlIlg repUca or III 
aiJtique firearm modelled on a real 
firearm d81ligned. manulactttred, and 
produced prior to 1698, nor to traditional 
B-B, paint-balL or pel1et-fIri:og air guns 
that expel a projectile through the force 
of compressed air, compressed gas or 
mechanical !prLng action. or any 
combination the.reot as described in 
American Society (or Testing md' 
Materials ltandard F 589-65. SliJndarrJ 
CO/l8umer Safety Spm;ifjcation far Nan­
Powder Gu.ns, June za. 1985. Thi.a 
t."1corporation by reference waa 
approved by the Director of the Federal 
Register in accordance with 5 U.S.c. 
552(0) and 1 CFR Part 51. Copies may be 
obtained from the American Society for 
Tuting and Materia1s. llnS Race Street, 
Philada!pb.i~, Pa. 19103. Copies may be 
inspected at the office of the Aucc:iate 
Director fat Industry and Standarda, 
National wtitute Cor Standardl and 
Technology. Gaithersburg. Maryland. 01' 
at the Office of the Federal Register, 
1100 L Street. NW Of Room 8401. 
Waahiugton. DC. 

111 Sil.2 Prohlbttlonc. 

No person sb.all manufacture. enter 
, into commerce. lhip. transport. QI:' 

rt!ceive any toy. look-alike, or imitatioll 
fire!llm ("device") covered by thi. PBl1 
as set forth in t 1150.1 of tilis Pllrt unless 
lIuch'device contains, or bas aifixed to 
it. one of the markillga s.et forth in 
11150.3 of this part. or unless this 
prohibition has been waived by 11150.4 
of this part. 

t 115Q.:S ~ lNridalgL - (e) Coloration or the entiw !Ixterior • 
The following ma.:rking& 8.."'& approved lunace of the device pn.'1iomillaIlltly in -

by the Sec:etary of Commm:.e: ,white in combination with one or more 
Cal Ii blue 0t'8.D.ge (Federal Standard of the colora bright ~d. bright orange, 

595a. February. 191J'l, color number bright yellow. oright green. or bright 
121911, issued by the General Service. blue in any pattern. 
Aclm!ni.Itration) solid plug permanently 
affixed to the mu:zle end of the b«n-el 
as IU1 integral put of the entire cUtvice 
and nICI!I1IJed no mont tb..an 8 millimetart 
Cram ths mu:ule end of th. barrel. This 
fat;orporation by refa.rence wu , 
approved by the Direc:tor or the Federal 
RqittBr in.ccord.ance with 5 U.s.c. 
5S2{a) and 1 CFR Part 51. Caplet of 
Federal Standard S95a may be obtained 
from the Office of Engineering and 
Technical M.ana.ge.ment. Chemical . 
Technology Diviaiou. Pa.inll Branch. 
General Ser ... i~ I.dm!nistntiaa. " 
Waablngton DC zo.roe. Coplet may be 
inlpected at the offica of th.e Auociate 
Director far IndUltry and Standarda, 
National Inatitute for StandarcUJ and 
Technology, 'C&ith.erlburg. MaryllUld. or 
at the Office of the Federal Regl.ater. 
1100 L Street. NW .. Room 8401. 
Washington DC. 

(b) For any water gun., air-10ft sua. 
light-emltting gun or other ejecting toy. 
look-alike or imitation firearm havillg an 
opening to discharge .ncb thWg. as 
water. non-metalli~ proJectile" and 
light. a blEW! orange (Federal Standard 
5!J5a, February, J98i, color /lumber 
12199, i8llued by the General Service. 
Adm.!.ni.e tra tion) marld.ns per:tll8.t1snUy 
aHixed to the exterior lunsee of the 
bam!. covering the circumference of the 
barrel from the muz:z.le end tor • depth . 
of at leolt 6 mUl!.mete~ 1'hia 
incorporation by reference was 
approved by the Director of the Federal 
Register in accordance with 5 U.S C. 
552(a) and 1 CFR Part 51. Copies of 
Federal Standard 595a may be obtained 
from the Office of Engineering and 
Technical Management. Chemical 
Technology Divis.ion. P~a Brllllcb.· 
General Services Ad.m.i.niItratian. 
Wasblo.gton. DC 20400. Copiel m&)' be 
fnspected at the office of the Aa&ociate 
Director for Industry and Standa.rda, , 
National In8titule {or Standarda and 
Techllolo8Y, Gaithersburg, Maryland. or 
at the Office of the Federal Regilter. 
1100 L Street, NW .. Room 8401, 
Washington. DC. 

(cl Construction of the device entirely 
of transparent or translucent material. 
whic.b permits un.tnistakable obtervation 
of the device's complete contenta. 

(d) Coloration oC the entire exterior 
surface oC the device in bright red. bright 
orange. bright yellow. bright green. or 
bright blue, either singly or as the 
predominant color in combination with 
other colors in any pattern. 
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11150.4 Walyw. . 
The prohibiUollllet forth in § 1150.2 

of thl. part are waived f01' atly toy, look­
alike or imltation firearm thllt will be 

. used only in the thea trlcal. movie or -
television IndUltrlet. 

11150.1 "'"'"Ptkxi. 
III accordance with qcnon 4(g) of the 

Federal Energy Management 
Improvement Act of 1988 (15 USc. 
5OOl(g)), the! proviaiolll o( section 4(al of 
that Act and the proVisiona Clf t.bia part 
IUpersede any proviAfon of State or 
10ca.11awl or ordiDances which provides 
Cor markings or Id.e.nt.i!icatioll 
incolllistent with the proviaion.s af 
sef:tion 4 of that Act or the proviaio!2.11 of 
t1ll.apart. 
{FR Doc. 89-10758 FIle\l H-aQ; 8:45 am1 . 
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Appendix B 

u.s. DepartlDent of Coamerce 
Final Rule on Toy Firea~ Kar~ings 

Technology AdmIc .. llbadon 

15 CfR Par11150 . 
. [Docht No. 1024foo1104) 

Martdng of Toy, Look-Alllee and 
ImttaUOtl Arurma 

AGDfCT: Technology' Admln1stratlon. 
Commerce. . - . • 
Ae'T1OM: FInal rv.Ia. 

~ The TeclmolO8l' 
A.dm!n!a lratWn oC the Vn!te<! Statn 
D!partm!'Ilt at ~ Is toda)' . 
luuing I final rule to lmplemct Nctioll 
4 of the Fedenl Ene.rg:y Managoement 
Impl'C'Y1!mE1lt Act of 1968 ("Act1 (Pub L. 
1oo-el5) whlch prohibita the ' 
m.anu!a~ ~ Into cammarca. 
.hippfng. ~ or receipt of any 
toy. Imitation or look-allke f!ree.rm 
("dmce1 unJeu roch device cont.a.llu. 
or h.e.,- e.ffixed to It. I m.ar:ldng approved 
by the SeaeWy or Cowmeroe. 'I'he final 
rule ms.!nWos 1h.e method of marlcing 
ea tabl.l!.hed by .ect:km -«b )(1) o! the Act 
and e.t:abli.ahet an altemative method of 
ma.rldng when a device i.I DOl capable of 
being mBJ'ud by the method ~tablWled 
bYlection4(b)(1) mel three alte:matin 
methodJ ..¢ mari:!ng which may be a.IoIId 
In alllm la.Ilcu. In ad.dItian. !he rule 
waives m.arldng requJ.rem.en tJ w any 
toy. look-elIke. or imltatlan firearm that 
will be nzoo only in 1hli theatrical. 
movie. or television Indwltrie1i'~ 
DATE: nu. rcle iJ ei!'ective May 5.1;a9. 
The incorpora tlon by re!ennes of 
certalo publicatlol:! Uated In the 
trguJatioll8 I.a approved by th" Director 
of the Federn Register al of May 50 
l;a9. 
FOR FUImQ 1HFORNA'nC* COHTACT: 
Dr. SLanley L W.~.l"!Ihaw. ".lOdate 
Director for IndWltI".I'l.I1d SlImdiil'dl. 
Nationallnatitute of Sla.IlciardJ and 
Technology; lelephone numhllr (301) 
;7s-w:xJ. FAX (301) ~. 
tUm...Dtn<T1oPi'f PG=QJUU'nOtC SeetfDn 
4(a) of th.e Federal ~ Ma.o.agement 
Improvement Am of 1988 provide.a that 
.. it shall be unlawful for l1IIy penon to 
manu!acture. enter into commerce •• hip, 
tramport. or r&eeive I1IIY toy. look-alike. 
or imite tion fire arm unJe81 IUch firearm 
contain!. or has affixed to it. • marking 
approved by the Secretary of 
Commerce • ~ ·0 .. (15 U.s.c. SOOl(.].) 
Section 4(b)(1) of the Act establishes al 
an iojtia} acceptable marking • 
permanently affixed. blue of8Jl8e plUi 
inserted in the baml of the toy. look­
al:ke. or imiLation fll'eann. recessed DO 
more than 6 millimeters from the muzzle 
end of the barreL and made an integral 
part or the device. (15 U.S.c. 5OO1{b)(1}.) 
Section 4(b)(2) authorl%ea the Secretary , 

. to approve an alternative ZIlI.rldIls for· 
uy toy.1OQ"-allke. or Imitation firearm 
not capable of being marked with the 
requitlte blue orange plug, and to 
waf"e the marking reqlIirementJ for Il1J 
toy.look-all.ke. or imitation firellJ'1l1 that 
will only be ueed I.n the· theatrical. movie 
or television wdUltrle.: (105 U.s.Co . 
~(b)(2),) SectiOll4{b}(S) authcrf:zel 
the Secretary to .djust or c!w:Ige the 
marli::ill3 tyltem ertabUahed pmwant to 
.ect!ona 4(b) (ll and (2). after 
eontultatJ?n with hrternted pet'IOZZI. (15 
USc. t!OO1(b}{S).) '-

The Technology Admfn1Jtretfcm held. 
public wozbhop It the N.tfoaal 
ImtlMte of StandardJ and Teclmologr 
OIl F eb:rt:J.a.rr 9. '19fli9, oa th e mirldDs 
requiremtmtl of the Act. (See 53 FR 
~. Dec. 111, 1911a) nUt worbh(lp ..,.. 
Ittanded by forty repres8!ltativet Of 
trade s.uoda tf DIll, manulacmrer.. 
lr.oporten. d.l.Jtrlbuton cd fed.aal 
Agenciet. Many .. ttande" bro'IIght 
.ample. cI loy. Jook...u.kt or imilatioD 
fire arms. Although llot.reqUllllted, • 
wti.t:te1l commentl were recelv~ in 
advance and IUblequent to &be 
worbhop. ., 

Based on thl'l commentJ receIved &tid 
consulta lions at the wotbhop ad 
eaewbere with trade uaoc:lat£owa, ,. 
manurlC'l:um'a, lmparlen., dilrfributon. 
coUectDr., ma.Uere. pollee chleCa. ed 
Federal AgslciOCi, the UDder s.a.to.ry 
for Technology pu.bl:!&hed I Notice of 
Propot.ed Rl1l!!TT!Bking in tha Federal 
R~ on March 14, 1989 (54 FR 
10550). The notice propoud to maJDtaln 
the b1 a.:e orange plug mar.ldng 
establiJ.bed by aec:tio.n 4(b}{1) of !he Act 
and e.t.abUab., an all.e.rllatiViIl mark.!ng 
Iystem for water gun!. air-.oft gwu. 
Ugbt emitting gullJ or other ejecting toy. 
look-alike or imltation firearmJ which. 

. II IUch. cannot be marked with I plUS· 
In the muzzle e.ud or the barrel beuUle 
it would retlrict the opening neceuary 
to diseh"!1.!"se euch th.in" ... u water. DQ~ 
mets..llic projectiles. and light. • blue 
~rs.nge marking permanently affixed to 
thl. exftuior .urface of the barrel and 
Ct'l1leri.ug the ci.n:um!e.renCfl of the ba.rrel 
Ill';' ~xtending from the muzzle f)nd fer. 
depth or.t least e millimetars. !lI1 
notIce alia proposed to .dJUIt the 
.tatutory marldng .y.tem by permitting 
three other methodl of llUU'king for use 

"in the alternative UTeJpectivl of 
whether the deM could be marked 
with the blue orange plug or blll%e 
orange muzzle marking. The three . 
alter.oativu propoled were to mark the 
device at canuIacture by: 

(1) Constructing it entirely of 
transparent or translucent malenalll 

·which permit unmt.takable observation 
of the device', ctlmplete ctlntentl: (2) 
permanently coloring the entire exterior 
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Rrface of the dnice bright red. bright_ 
orange. bright yellow. bright green. or 
bright blue. either Itngly or •• the 
predominant color in combination with 
~ther colon in any pattern: or (S) 
permanently coloring the entire exterior 
.urfsce of the device predominlUltly in 
white In combination with one or more 
of the cOlon bright red. bright orange. 
bright rellaw. bright green. or bright 
blue In IDYpattml,. Thele altema~vel 
were .elected because ther repre.ent 
ltanda.n.l industry practice {or molt b)y. 
Jook-alIh and imitation f!re.armI ADd. in 
the opinion of tho •• coD.lUlted. are 
tu.fiJcient to Identify the device u • toy. 
Joolc....Ii.ke. or imitation firu.rm rather 
than u • re&.I fi.rea.rm. FiD&lly. the DotK:e 
propoMd to waJve mark:iDr . 

, requircmt&tJ for illY toy. l~k-&llkfl or 
fmlta!:San !!rearm that will onl'l be UfId 
In the the stric:aL movie or teill"riJ,£ou 
indUltria... . 

.Section 4(e) of the 'Act epecfftcaDy 
exclude. from the Act', marldDg 
requirementJ or any mllidng 
requ.lr-...mentJ e.tabUshed thereunder 
look-e.li.ke. DOD-firing. collector replica. 
of antique mearmJ denigned. 
~anure.ctum:l. and prpduced prior b 
1898. and traditional B--B. peint-ball. or 
peUet-fi.rlng air gunJ that expel. 
projectile through 1m. {oree of air 
preunre. (15 U.5.C 5OO'1(c).) However. It 
11 clear from the Jegll1atlve hI.tory of 
lect10n 4 that it ,.. .. the intent of 
Congress to aIao exclude from marking 
requ.i.rementJ tradltional~. paint-ball. 
Illd pellet-firl.ng air gun! that expel. 
proJectiI. through the force of 
compreued 8S1 or meeh.n!ca1 rpMS 
action. or • combination thereof. 
Accordingly. the notice propOied to 
exclude from marking requirement; 
!ook·aUke. non·firing. coUector repliCllS 
of antique firearms deaigned. 
mlUlwactured. and produced prio!.' to 
laga. and tradItional B-B. paint-balL or 
pellet.firing air gunJ that expel. 
projectile through the foree of 
compressed air. comprelled s •• or 
mechanical rpring Iction. or an,. 
combination thereof • 

In nsponse to the March 1 ... '2_ 
Notice of Proposed Rulemaking. the 
Technology Administration received 
twenty-eighl commeolJ. five from 
manuIacturers. vendOr!. or their 
representatives or attorneys: ten from 
police officials at vlll'iou. levels oC 
government; four from State legistatorl 
and executive ofiiciall: seven from 
interested membern of tho pubUc; and 
two from element. of the U.S. 
Government. Eight oC the COlDlDcoteri 
fully supported the regulation. thirteeD • 
supported the regulation but 
recoxnmended changea. four took the 
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poIitioll that & total ban on reallttlc toy 1nclUJ.lan olBS gun. and th.llb undar 
sant wu neccllary and therefore tho ~~ of the rugulatlon. BecatIH the , 
oppo.ed the regnlatioa &I too weak. and axchulon olBS SUU 1Iltatutori.!y , 
three took no poallion. . m&1ldated by .~on 4(C) of the Act. flho 

The two mest frequent comme.nta mtuel!lted ciliUlgO wu not made. 
.bout the regulation weft!. lira!. that the Four commentll were ~lved from 
maricing requiremelltl .bawd b. !'!KJrHe.ntativea of .t&te gove.nl.\'I:umtJ, 
ch&nged to elll:ninate ilie ret'.etsed th~e fUpporting the t'eg'Il.latlon and one 
OI'lll8I plug u anllcalptable m.a.rkiIlg. ~PPOling!t. The CoIll'Wll0r ProtectiOD 
and .eeone!. that a complete ban on Eklard of one ntalCl fully IUpported ili •. 
reallatlc toy gtmIl wu rr,~ded. EIght regulation. u did the Oeputmant of 
comment era ~ the flrat 1IBWlI.Dd Hum.&ll Rel~i of •• ecoa.d ratat4. The 
I1ve ra.I.ed the aeeond. No ~ are ConIum.v Cotmc:U of, •• tate DI!pattInmlt 
belA'.lil made to the regulAtlon.a at ,.hiI of Agrlculb:U'l illPP01'ted the alternative 
tfmllU • l'lIIwt of crit.be: commmt. 'lb ma.rid.tta itChtmle .. but quaa1:lanod th. 
Ttc.bnolOgJ Admb:rirtrat1on 11 amll!blg utWty of the receued blue fJf'I..IlB' plUlt 
the :HUlti of a smdy 'by the Dire<:ttIt' of ntCC7i'D.%!lendlng elim.\niit1on cf that . 
tht NaUonallnltif:ute of JUlUce. method of ~ One mte ScatIX 
mandated by HCtJon ~e) o'ltbe Ad. oppoMd. the rqulatton. Itrongly ",' 
before deddUlg 1\'het!:ar to umOTt' the 11J.PPOrt'Jug ~ ittl pial» • total b&u mltoJ' 
recaued oru.ge plug as an i4:cept&blel pnI and fook~ 
1Ilarldng. ThAt .tudy 11 Ii ~ fineD comment. mm nlobind. tram 
evaluation of the m.srld.og ;yate:m .\.- e:ra.1publl t .\<aM __ UV 

etltabllJhed by: the Act and of the ~~ the ~:':~~ 

Executi'l'lf Ord~ l:M1Z 

'Ib.ie rule does not contAln poUcl~~ 
wHh Federallam.lmpUcat1olll au.fficlell.t 

·to W&mu1t prepllrlitioll of a Filderallllm 
."elllment UP.ciCl Executive Order 
U61:z. 

E.,(ttCUtl·~re Order 12372 

This rule doe. not I.nvolve Federal 
&and&! ulilWlC8, dir8~::t Federal 
development. or the pllytDellt oC lUly 
Ira. tch!na fundi from II. • La te or loc.ml 
fOyermne.nt. A.ceurd1.nsJy, the 
~w uf 2xecutive Ordu U37.% 
are Df:)t applic:.bl. to tb!a rule. 
'&«:uU", Orri~ 12fJ3O 

. . ThiI mIll does not pot'l .lg!illil"'..ant 
tU:i:D.gll~llC&tlonl within Um memlng 
of Execntiv. Order W3O. 

&gu/aw1'7 Fle:dbilitJf "at 

altemattve xn.arldng rys1ew being preferrin8 a tot.a.l ban on toy gum and 
Implemented by thiI regulation., The Act look alike .. Finally, m.aterialJ were 
requ!.ref that study to be completed ~Ived from Senator c...mttm CI~ 
w1tbln nine months of 1JI18cilllf!I1t. or 110 C&l1lonli& and. thu NlI.tiozW l,IL1tltute of 
later than AugtlIIt 5,1989. With rerpect JUitica, neither of whiCh tped.Bca11r 
to the COIlUllm1!Ji reque.tiIlg 1\ camplete commcted 0Zl the r.egu1aUtJU. 

Th.t ~ Ccu.nael of the 
Department of Commerco ccrtUled to 
tblt Chief Counael for Advocacy of the 

I Small BU8l.neaa AcimiJ:!.lItrntion at the 
t!mo thl.a rule WILl propo.ed that. J! it 
we.rI'I tld.opted u propoeed, it would not 
have • Illgniflcant economic impact on a 
.w,.tanliall1~ oC imall entitle. 
bee&Wle thl/l alternative ~ ban on realWic toy gtmJ. the Secreta.r:r The final rule ",peali the blue ~ 

of Commen:e hal no authority tmder the pIU8 method of m.arldng Il!tabllahed by 
Act to take IUCh acticm. the Act and repeats the PtefJlllPt(Cll:ll4lt 

Othal' comn:umtl received &"f.I t ... 1. 1_ th. f_.11 .1. __ _ 
.J ... -'b-.J below, "-ted t.... CCUllmes:1te:r. ,Oow ...... II .tatilte. ,w w Owuo ·-r .... -
g~ ;on IN ~ .li>oii WI it grantt walv,,~ and allow. I .... 
Among the fiV1llMllufac:ttIreH. vendors, reatrlctiv. methoda of~ 
Il1d their ~tatlve!' all gmerallr . Acc:IrtUngly, lin~ the NIe thua ~ts 
ruppo.rted the method.a of 4ng or ~. I.lll!XeIllption and reUnu 
c:onlained ill the pro~ ~tion. realxictiolll, under le{;t1on SS3(d) of the 
However, t.hree n:que..ted change! in Adminlatntlve ProcedU1"l!l Act (5 USc. 
11150.1 "Appllcability" of the regulation SS3(dJ) it may &Ild 11 being made 
to malee clear the Intent of Coo.gnlal that effective without. 30 day delay In 
the regulation did not a~1pll' to toy. look. effective d!te. 
aUke or imitatiOIlli.~armI thllt &nl non-
firing replicas of 8l1'IiUltique fireu.at Additional lDIcrmatioa 
modeled en I, ~al £iN!U'tIl deligned. 
manl.l!l!cl'1mia. 8.I1d prcdlJced prior to 
189ci. Thf.o &&1 regullltioJ:!.hu ~ 
nrlJiled W atC1;Ommoda~ lhiI requett. ' 
One commentCl' roque! ted an exemption 
from the. regulatiolll for £/.lrg"~ and 
look-aUke gun! marlceted to ili.~ .. du.lt 
buyer. allomer comment.er ~u.ested 
that .ectiCitl 1150.5. deallng with 
ptftmption of~ requirem.entl by 
• tate and local gove-rnmentl, bit 
.trengthened. These requested, cha.nge! 
have not been made, becaUle the 
Secretll.ry of Commerce hae no authority 
lUlder the Act to make the rEquelted 
changes. 

Among the ten pollee "melaIa. an 
8ene~y .upported the propoaed 
regulation. II.lt!:.ough III dilCUll,ed above. 
lIix of the ten questioned the 
efrect1venelll of • rece~8(ld ol'ange plug 
without additional mnr}dng. In addition. 
two of lhe ten commen~ers :il;gested the 

Executivtl Order %2291. 

The Under Secretary far Techn()lQgy 
hall determined that thit rule la not a 
maJor role within the melWing of a.ectloa 
1(b) of ExttCUtive Order 12291 bttcaa.t.l it 
wW not retult!D: 

(1) A1J annUAl effect 011 thl econom,., 
of $100 million or more; 

(2) A m.jor increase m coati crpricet 
rot cOOlumerJ, individual induatrle .. 
FederaL .tate or local government 
qencies or geograpb.lc reglol1li 01', 

(3) Significant advene effect. Oil 
competition. employment. invp,~tment. 
productivity, Innovation. or Oll tb!J 
ability of U.S. based ent~rpri.se. to 
.co!llpete with foreIgn-bued ~nterprile. 
In dome.Uc or export marketa. 
1'here(ote. prepl!l'4 tI.on of a Regulatory 
rmpact Aoalysis 1. not requ!red under 
Executive Order 1%291. 

conform to exi.a1:'J.n:g I.ndWltry practice •• 
for moat toy, lookooalilte. and imitation 
fire.un:LI, thlll reducing the rule'l ir!lPllct 
to only wheN web. pmcticefl &nI /J.ot 
followed. ,... 11 reJUlt. iI Regulatory 
FlexibWty Annlyata J.llot required to be 
prepared under the Regulatolj' 
FlexibWty Act 

~rworIt &ducUtm Act 
Th!t mI, doe. 110t contain inIol"1llatiOl'l 

c.oLli:'lCtiOll requlrementl .ubject to the 
Paperwork Reduction Act. 

National Enriroplllental Poh'cy Act 
Thi, rule will riot IlgnlficantIy affect 

tIlfl (iual!ty oC the hllmlUl environment. 
Therefore. an environmental an!lIIment 
or Environmental Impact Statement I. 
1l/Jlt J'!!'qllired to be prepared under the 
Nil.tiOnA! Envfronment Pollcy Act of 
~. 

LtIt of SubJIIICfa bJ 15 CFR Part 1150 
Com.rtten:e, Bu.lne ... and lDdultl'7 • 

t.lbeUng, Hobbie8. Imports, ExpoN, 
Shipping. Toy., 'I'ranJportation. Freight.. 
I:ocorporati;;u by reference. 
tM W. MIlTI*'. 
DtJputy Under S«retoJ'Y for T~olon-. 

Cated: Aprl128.11lll9. 

For nlalJotlil\ Det for'.h In the preamble. 
nile 15. Subtltle B of the Code of 
Fe~ereJ Regulatioo.a I. amended by _ 
adding II Chapter XI. coneieting ofPanw 
1150, to read a. follow.: 
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Appendix C 

Situational Characteristics of Incidents 
Involving Toy Guns 

No national data source systematically identifies incidents involving toy guns. 

In order to characterize the nsks associated with realistic toy guns, a content analysis 

was conducted of news reports on toy gun incidents retrieved through electronic searches 

of the New York Times, the WaShington Post, and the Los Angeles Ti~ between 

December 1985 and November 1988. Additional articles ,on incidents involving toy guns 

were provided by Barbier, Tolleson, Mead, Paige & Carlin (a law firm that represents 

Daisy Manufacturers), the New York State Senate, and the International Association of 

Chiefs of Police. 

This selection process produces a biased sample of lOy gun shooting incidents. 

Incidents 'occurring more than a few miles from the newspapers' place of publication are 

unlikely to be reported. Incidents resulting in death are much more likely to be published 

than those resulting in injury, and those resolved without injury are probably only rarely 

mentioned in the press. Further, incidents which happen frequently are not usually 

considered news unless they include some e);:traordinary aspect. As a result, the data 

presented below are not typical of any population. Nevertheless, they are sufficient to 

prove the existence of risks associated with toy gun use and suggest a typology of 

situations. 

The Nature of the Problem 

Table 1 summarizes significant characteristics of 41 incidents identified in the 

search. The table distinguishes between incid~nts in which toy guns were used in the 

commission of a crime and incidents without apparent criminal intent. 

Incidents 

Table 1 

Outcome of Toy Gun Incidents by Type of Use and Age of UseE" 
(n=41) 

Guns Used in ,Committl.ng a Crime Guns Used with No Criminal 
Age Age 

All All Juvcni I", Adult All Juvenile Adult 
Uses Ages «18) (>'"18) Unknown Ages «18) (>1:18) 

41 14 1 8 5 27 10 12 

Intent 

Unknotlln 

5 
Deaths 20 B 1 5 2 12 5 4 3 
Nonfatal Injuries 5 1 0 1 0 4 0 4 0 
Pol ice Involved 32 8 1 5 2 24 9 11 4 

3S 
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Criminal incidents. Criminal intent could be inferred in 14 of the 41 incidents 

(table O. Among the 14 crimes, burglary and robbery (including attempts) were the 

crimes cited most frequently (eight incidents--data not tabulated). Four additional 

incidents involved a hostage situation. In one incident, a civilian threatening someone 

with a knife pulled out a toy gun when confronted by police. Finally, someone pointed a 

toy gurl at an bfficer during a drug raid. Law enforcement officers were involved in at 

least eight of the incidents. A total of eight deaths and one non-fatal injury resulted 

from these 14- criminal incidents. 

A I~rger sample of criminal incidents recorded in New York City provides 

additional evidence about the extent of toy handgun use to facilitate crime. In 

testimony before the New York State Senate Standing Committee on Crime and 

Corrections in 1988, an inspector from New YOl'k City reported that from 1982 to 1986 

a total of 1,902 felony anests were made involving a toy or imitation gun. Of these, 52 

percent involved robberies. The New York City Police Department reported a total of 

559 feh:my and misdemeanor complaints over the first 10 months of 1987. Again, 

.obbery WaS the most frequent offense. In addition, only 2 percent of the suspects 

found in possession of a toy gun during 'che first 10 months of 1987 were under 13. 

Since most law enforcement agencies do not routinely collect comparable data 

on toy gun use in the commission of crime, the precise magnitude of the problem 

nationwide is impossible to determine. This evidence only shows qualitatively that toy 

g .. ms playa roie in facilitating certain criminal activities. 

Non-(:rimmal incidents. Toy guns were used with!!.2 reported criminal intent 

in 27 of the 41 incidents examined. With one possible exception, however, a criminal 

threat was .E.,erceiveg by civilians who called the police or by the law enforcement 

officers or civilians who responded to the incident. Furthermore, since brandishing toy 

guns is prohibited by the laws of some states, the indde.nt itself could sometimes be 

classified as a crime. In addition, in at least three cases classified as non-criminal 

events, the intentions of the toy gun users could not be determined fr.om the available 

reports. 

The circumstances surrounding the 27 non-crimina! incidents are summa.rized . . 
below: 

• In 7 incidents (4 of which involved teens a.nd children) the persons 
were playing with or joking about a toy gun. . 
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• Six additional situations involved persons (3 of whom were 
youngsters) who pretended to fire their toy guns either at civilians 
or law enforcement officers. 

• In one incident, a man shot a seven year old child who he knew was 
pointing a toy gun. 

• In 8 incidents, police received a report of a strange person, an 
armed person, or a dispute. Of these 8 incidents, .3 involved 
persons who were 16 years old. 

• In.3 incidents, members of a police unit deployed at the Mexican 
border encountered persons carrying toy guns. 

• One incident involved an adult who was loitering in a police 
parking lot in an apparent attempt to lure police officers to kill 
him. Another incident involved a woman who stepped onto her 
doorstep carrying a toy gun and was shot by another civilian. 

Twelve deaths and 4 non-fatal injuries r1'sulted from these 27 non-criminal 

incidents. As with the criminal incidents, a majority of non-criminal incidents for 

which age data are available involved adults (12 of 21 incidents). 

Other characteristics. In 25 out of the 41 criminal and non-criminal incidents, 

law enforcement officers or civilians discharged firearms. All 25 shooting incidents 

resulted in deaths or injuries: 16 deaths and .5 injuries where police fired, and 4 deaths 

where 4 civilians shot. Of the 25 shooting incidents, 9 were associated with criminal 

events and 16 with non-criminal events. 

A cross-tabulation of the time of day by whether the incident occurred inside 

or outside appears in Table 2. The largest number of incidents for which data are 

available occurred outside at night. 

Table 2 

Shooting Incidents by Time of Day and Place Incident Occurred 
(n:;:25) 

Occurred Inside 
Occurred Outside 

Day 

2 
4 

Night/Dusk 

6 
9 
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Appendix D 

Written Test Instructions Given to Test Subjects 

INSTRUCTIONS 

You will be standing on the sidewalk several feet from an alleyway in a section 
of Hogan's Alley. You are responding to a call from your dispatcher to investigate a 
reported prowler armed with a handgun. You will be provided with a revolver. 

Only unloaded blank or deactivated handguns will be used in this exercise. 

When you arrive at the first location, come to ready gun position at the hip, 
with the barrel parallel to the ground, your finger on the trigger. 

Yell "Ready" when you are prepared. 

Someone will come out from the alleyway onto the sidewalk and point a 
weapon at you. If you feel your life is in danger, fire the revolver. 

We realize that under normal circumstances you would seek cover and not 
leave yourself exposed in this manner. However, we want you to follow the scenario we 
have outlined above. 

• 

You will repeat this procedure two more times at the first location---that is, 
the prowler with a weapon will appear three different times from the same alleyway. • 
At the end of the third trial, the prowler will escort you to the second location. Yo 
will repeat the same procedure five more times with a different prowler. 

When you have completed the five trials at the second location, you will be 
advised to return to the Dogwood Inn classroom. Return the revolver at the classroom. 

Please do not discuss the test at all with any of the officers who have not yet 
gone through the test. 

Thank you very much for your participation. 

You will now be escorted to the first location where you will be provided a 
revolver. 
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Appendix E Subject Humber 1_1_1_1· 
Test Evaluation Form 

LOCATION OKE 

Role Player: 

DID YOU FILL IN YOUR lIAKE, THE DATE, AIm THE TIME OB THE 
PREVIOUS TEST EVALUATIOH FORM? 

TRIAL 1: Use gun (,4) 

TRIAL 2: Use gun <B) 

TRIAL 3: Use gun (r) 

Role Player: 

] officer shot 
before you 

officer shot 
before you 

officer shot 
before you 

1. Please print your last name: 

2. CHECK DATE: June 

[ ] officer shot 
after you 

[ officer shot 
after you 

[ ] officer shot 
after you 

[ 

I 1 I 

officer did 
not shoot 

officer did 
not shoot 

officer did 
not shoot 

3. RECORD TIME: . . a.m. (Circle one) ---- p.m. 
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Appendix E (continued) 
Subject Humber 1 __ 1 __ 1 __ 1 

aole Player: 

Test Evaluation ~orm 
(continued) 

LOCATION TWO 

DID YOU FILL III YOUR HAKE, THE DATE, AHD THE TIME OB THE 
PREVIOUS TEST EVALUATION FORM? 

TRIAL 4: Use gun (A) [ 1 officer shot [ officer shot [ 
before you after you 

TRIAL 5: Use gun ((:') officer shot [ officer shot 
before you after you 

TRIAL 6: Use gun (A) [ officer shot 1 officer shot [ 
before you after you 

TRIAL 1: Use gun (E) [ officer shot [ officer shot 
before you after you 

TRIAL 8: Use gun (a,) officer shot officer shot 
before you after you 

Role Player: 

1. Please print your last name: 

2. CHECK DATE: June 

ITI 

officer did 
not shoot 

officer did 
not shoot 

officer did 
not shoot 

offieer did 
not shoot 

officer did 
not shoot 

:. 

3. RECORD TIME: . . (Circle one) ---- p.m. 
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Appendix F 

Confidentiality Request Handed to Test Subjects 

RESEARCH STUDY 

ON THE VISIBILITY OF 

MARKED TOY AND IMITATION GUNS 

You have just participated In a Congressionally mandated 
study under the direction of the National Institute of Justice 
(NIJ). 

You were provided a copy of "THE NEW FEDERAL REGULATION ON 
TOY GUN MARKINGS" on 5/22/89. This was to serve as the only 
briefing, bulletin board posting or communication you might 
receive from your department explaining the new law. No 
additional information was provided In an effort to assess how 
experienced Law Enforcement Officers react to the toy gun marking 
system with only I imlted background Information. 

Inasmuch as even a prior knowledge of th~ subject matter can 
adversely Influence the results of the research project, we ask 
that you do not discuss any aspect of this research with other 
members of the National Academy untl I Sunday, 6/11/89, as testing 
wi II be In progress through 10:00 pm, 6/10/89. 

Your cooperation In not discussing this matter Is deemed as 
important as the your partiCipation In the study. 

The findings wi I I be presented to Congress and lor the 
Department of Commeroe i:or eva I uat Ion of the mark I ns system and 
their effectiveness In pol Ice combat situations. 

Thank you for your time and effort . 
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Appendix G 

Handout Given to FBI National Academy Students 

A new federal regulation took effect on May 5, 1989, requiring that toy and 

imitation firearms be marked to reduce the risk of accidental misidentification, 

particularly by law enforcement officers in possible combat situations. The rules 

provide that all toy, imitation, or look-alike firearms manufactured or sold after May 5 

must bear one of the following five identifying markings: 

a. an orange solid plug permanently affixed to the muzzle end of the 
barrel and recessed no more than 6 mm (approximately 1/4 inch) 
from the muzzle end of the barrel. 

b. an orange marking permanently affixed to the exterior surface of 
the barrel, covering the circumference of the barrel from the 
muzzle and for a depth of 6 mm. 

c. construction of the device entirely of transparent or translucent 
materials. 

d. coloration of the entire exterior surface of the device in bright 
red, bright orange, bright yellow, bright green, or bright blue, 
either singly or as the predominant color in combination with 
other colors in any pattern. 

e. coloration of the entire exterior surfac(~ of the device entirely in 
white in combination with one or morE~ of the colors bright red, 
bright orange, bright yellow, bright gn~en, or bright blue in any 
pattern. 

t. 
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• Appendix H 

Detailed Responses by Weapon Marking, Illumination, and Distance 

Weapons Marked with Orange Plug 
Standard error 

Light=day distance= 15 feet of Eercent 

Number of trials 45 100.0% 
Officer fired first 34 75.6% 6.496 
Officer fired second 11 24.4% 6.496 
Officer did not fire 0 0.096 0.096 

Light=night distance= 15 feet 

Number of trials 26 100.0% 
Officer fired first 18 69.2% 9.1% 
Officer fired second 6 23.1% 8.396 
Officer did not fire 2 7.796 5.2% 

Light=day distance=30 feet 

• Number of trials 81 100.0% 
Officer fired first 58 71.6% 5.096 
Officer fired second 17 21.0% 4.5% 
Officer did not fire 6 7.4% 2.996 

Light=night distance=30 feet 

Number of trials 49 100.0% 
Officer fired first 29 59.296 7.0% 
Officer fired second 20 40.8% 7.0% 
Offic'er did not fire 0 0.096 0.0% 

•• 
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Appendix H 

Detailed Responses by Weapon Marking, Illuminatiofl? and Distance 
(Continued) 

Weapon Marked with Orange Band Outside Barrel 

Light=day distance= 15 feet 

Number of trials 16 100.096 
Officer fired first 10 62.596 
Officer fired second 3 18.896 
Officer did not fire 3 18.896 

light=night distance= 15 feet 

Number of trials 5 100.096 
Officer fired first 1 20.096 
Officer fired second 3 60.096 
Officer did not fire 1 20.096 

l1ght=day distance=30 feet 

Number of trials 19 100.0% 
Officer fired first 10 52.696 
Officer fired second 2 10.596 
Officer did not fire 7 36.896 

light=night distance=30 feet 

!'lumber of trials 12 100.096 
Officer fired first 9 75.0% 
Officer fired second 2 16.796 
Officer did not fire 1 8.3% 
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Standard error 
of percent 

12.1% 
9.8% 
9.8% 

17.9% 
21.9% 
17.9% • 
11.5% 
7.0% 

11.1% 

12.5% 
10.8% 
8.0% 

t. 
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Appendix H 

Detailed Responses by Weapon Marking, Illumination, and Distance 
(Continued) 

Number of trials 
Officer fired first 
Officer fired second 
Officer did not fire 

Number of trials 
Officer fired first 
Officer fired second 
Officer did not fire 

Number of trials 
Officer fired first 
Officer fired second 
Officer did not fire 

Number of trials 
Officer fired first 
Officer fired second 
Officer did not fire 

Wea.pon Made of Transparent Green Plastic 

Light:da~ distance: 15 feet 

12 100.0% 
2 16.7% 
0 0.096 
10 83.396 

light:night distance: 15 feet 

8 100.0% 
1 12.596 
0 0.096 
7 87.5% 

light:day distance:30 feet 

22 100.0% 
8 36.4% 
1 4.5% 

1.3 59.,196 

light:night distance:30 feet 

9 100.096 
4 44.4% 
1 11.1% 
4 44.4% 
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Standard error 
of percent 

10.800 
0.0% 

10.8% 

11.7% 
0.0% 

11.7% 

10.3% 
4.4% 

10,,5% 

16.6% 
10.5% 
16.6% 



Appendix H 

Detailed Responses by Weapon Markingp Illumination, and Distance 
(Continued) 

Entire Surface of Weapon Marked with Purple and Orange Color 

Light=day distance=l5 feet 
~ 

Number of trials 13 100.096 
Officer fired first 5 38.596 
Officer fired second 2 15.496 
Officer did not fire 6 46.296 

light=night distance=l; feet 

Number of trials 4 100.096 
Officer fired first 2 50.096 
Officer fired second 1 25.096 
Officer did not fire 1 25.096 

Iight=day distance=30 feet 

Number of trials 19 100.096 
Officer fired first & 42.196 
Officer fired second 1 5.396 
Officer did not fire 10 52.696 

light=night distance=30 feet 

Number of trials 14 100.096 
Officer fired first 9 64.3% 
Officer fired second 0 0.0% 
Officer did not fire 5 35.796 
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Standard error 

of eercent 

13.5% 
10.096 
13.8% 

25.0% 
21.7% 
21.796 

• 11.3% 
5.1% 

11..5% 

12.8% 
0.0% 

12.8% 
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Appendix H 

Detailed Responses by Weapon Marking, Illumination, and Distance 
(Continued) 

Weapon Marked with White Paint 

Light=day distance= 15 feet 

Number of trials 6 100.096 
Officer fired first 1 16.796 
Officer fired second 4 66.796 
Officer did not fire 1 16.796 

light=night distance= 15 feet 

Number of trials 10 100.096 
Officer fired first 1 10.096 
Officer fired second 7 70.096 
Officer did not fire 2 20.096 

light=day distance=30 feet 

Number of trials 21 100.096 
Officer fired first 9 42.996 
Officer fired second 3 14.396 
Officer did not fire 9 42.996 

Iight=night distance=30 feet 

Number of trials 12 100.0% 
Officer fired first 4 33.396 
Officer did not fire 0 0.096 
Officer did not fire 8 66.796 
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5 tandard error 
e,.f percent 

15.296 
19.296 
15.2% 

9.596 
14.5% 
12.6% 

10.8% 
7.696 

10.896 

13.6% 
0.096 

13.696 



Appendix H 

Detailed RElzponses by Weapon Marking, Illumination, and Distance 
(Continued) 

Unmarked ("Real") Weapon 

Light=.sia'y distance= 15 feet 

Number of trials 70 100.0% 
Officer fired first 52 74.3% 
Officer fired second 16 22.9% 
Officer did not fire 2 2.996 

light=night distance= 15 feet 

Number of trials 42 100.0% 
Officer fired first 34 81.096 
Officer fired second 8 19.0% 
Officer did not fire 0 0.096 

llght=day distance=30 feet 

~umber of trials 108 100.0% 
Officer fired first 8.5 78.7% 
Officer fired second 19 17.6% 
Officer did not fire 4 3.7% 

light=night distance=30 feet 

~umber of trials 64 100.0% 
Officer fired first 48 75.0% 
Officer fired second 16 25.0% 
Officer did not fire 0 0.096 
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Standard error 

of percent 

5.296 
5.096 
2.096 

6.1% 
6.1% 
0.096 

• .3.9% 
3.7% 
1.8% 

5.4% 
5.4% 
0.096 
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• Appendix I 

Univariate Analysis of Variance (ANOVA) 
Firing Rates by Type of Marking, Distance, and Lighting 

., 
Combined response at 15 and 30 feet 

BY Type Df marking 
Distance 
Day or night 

Sum of Mean Signif 
Source of variation Sguares OF Sguare F of F 
Main effects 4.571 5 0.914 4.082 0.002 

Marking 4.042 3 1.347 6.016 0.001 
Distance 0.403 1 0.403 1.799 0.182 
Daynight 0.162 1 0.162 0.724 0.396 

2-way interactions 2.466 7 0.352 1.573 0.147 
Marking Distance 2.007 3 0.669 2.987 0.033 
Marking Jaynight 0.424 3 0.141 0.631 0.596 
Distance Daynight 0.079 1 0.079 0.352 0.554 

Explained 7.037 12 0.586 2.619 0.003 
Residual 35.384 158 0.224 
Total 42.421 170 0.250 

• Response at 30 feet 
BY Type of marking 

Day or night 

Sum of Mean Signif 
Source of variation ~uares DF Sguare F of F 
Main effects 0.561 '4 0.140 0.555 0.696 

Marking 0.542 3 0.181 0.715 0.545 
Daynight 0.026 1 0.026 0.102 0.750 

2-way interactions 0~545 3 0.182 0.719 0.543 
Marking Daynight 0.545 3 0.182 0.719 0.543 

Explained 1.106 7 0.158 0.625 O~734 

Residual 22.741 90 0.253 
Total 23.847 97 0.246 

Response at 15 feet 
BY Type of marking 

Day or Night 

Sum of Mean Signif 
Source of variation Sguares DF Sguare F of F 
Main effec;t~ 5.725 '4 1.431 7.561 07000 

Marking 5.447 3 1.816 9.591 0.000 
Daynight 0.181 1 0.181 0.958 0.331 

2-way interactions 0.217 3 0.072 0.382 0.766 
Marking Daynight 0.211 3 0.072 0.382 0.766 

Explained 5.942 7 0.849 4.484 0.000 • Residual 12.305 65 0.189 
Total 18.247 72 0.253 
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Appendix J 

Indivjdu!ll Data Collected from Each Test Subject 
June 6, 1989 

Time Subject Response/! by Loc!ltion Light ReZldingb 

~ 10 No. Location One 

6:55 101 91 81 FI 
7: 15 102 1\1 Fl AI 
1:20 103 Al Al Fl 
7:50 105 Fl AI FJ 
7:55 106 F3 81 Fl 

8:00 107 93 A2 F2 
8:05 lOa Al Fl 83 
8: 10 109 83 FI A2 
8: 15 110 B2 Fl 81 
8: 17 111 F2 F2 92 

8:20 112 Fl Fl AI 
8:25 401" A2 FI AI 
8:30 402 E2 El Ft 
8:35 403 F2 E3 FI 
8:38 404 E2 Fl E2 

8:45 406 F2 Al Fl 
8:50 407 E2 FI Al 
8:55 408 A2 Fl E2 
9:08 410 F2 F2 Al 
9: 17 411 Fl FI E3 

9:20 412 A2 E2 F2 
9:25 201 A2 C3 Fl 

aKey to responses: 

Weapon t"9pe 
A = Orange plug in b!lrrel 
B = Orange band outside barrel 
C = Transparent green 
o : Orange and purpte 
E .. White paint 
F = Unmarked replica h!lndgun 
G = Unmarkea rept ice handgun 

J:9clltion r~ Location One Location Two 

CI Al Al FI Gl 656 265 
F2 03 C3 Al GI 656 265 
02 C2 Al FI Gt 565 241 
Al Cl 03 FI Gl 151 105 
F2 E2 Al 113 Gl 126 85 

A2 FI C3 03 GI 100 65 
Al AI FI EI G2 75 46 
03 Al Fl C3 1.31 49 26 
A2 FI El Al GI 31 15 
E3 A2 F2 A2 G2 24 T1 

F2 E3 03 A2 G2 13 5 
F2 01 CI Al Gl 1 t 5 
CI 112 Al Ft Gl 10 5 
F2 83 t .. J Al GI 8 5 
1\2 FI 82 Al Gt 7 5 

A2 C3 03 Fl Gl 4 5 
01 AI Fl Cl Gl :3 5 
A2 AI Fl 81 GI 2 5 
F2 81 DI A2 1'32 2 4 
81 AI Fl Al G2 :2 4 

A2 F2 Al 81 G2 2 4 

A2 F2 Al £3 Gl 2 4 

Respon~ 

I z Officer fired before role player 
~ = Officer fired after role player 
3 ~ Officer did not shoot 
9 = Officer response not recorded 

.50 
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Weather 

if Raining 

Rain 
Rain 
Rain 
Rain 
R!lin 

Rllln 
Rain 
Rajn 

Rain 
Rain 
Rain • Rain 

Rain 

Rain 
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Appendix J . 

Individual Data Collected from t:ach Test Subject 
JICne 7. 1969 

.'. 

Time 

~ 

SubJ~ct 

lD No. 
Response 5 by Location 

kocatio~ One Location Two 
Light Readingb 

Location One Location Two 

6:12 
6:20 
6:25 
6:41 
6:45 

6:49 
6.:55 
7:00 
7:06 
7:10 

7: 13 
7: 16 
7:21 
7:24 
7:21 

7:31 
7:34 
7:38 
7:42 
7:46 

8:09 
B: 1:2 
8: 15 
9:00 
9:04 

9:01 
9:10 
9: 13 
9:!~ 

9:19 

9:22 
9:26 
9:30 

202 
203 
204 
205 
206 

201 
208 
;l09 
210 
211 

212 
601 
602 
603 
604 

805 
606 
607 
60S 
609 

610 
:511 
612 
613 
1S14 

615 
616 

617 
616 
619 

620 
6~i 

622 

IlKey to responses: 

FI Fl Al 

F3 C3 Fl 
C3 C3 FI 
FI FI C3 
FI Al Fl 

Cl Al FI 
C3 fl Al 
A1 F2 C3 
A2 FI AI 
Al A2 Fl 

Cl Fl C.5 
81 81 Fl 
Al A1 Fl 

81 FI Al 
A2 FI Al 

Fl 81 Fl 
Fl Al F2 
Al Fl 92 
81 Fl 81 

Al Al F2 

1"1 03 Fl 
D~ Fl 03 
Fl Al Fl 
01 j:l Al 
A3 Fl 03 

02 01 Fl 

"2 Fl A2 
Al A1FI 
Fl 1;:3 Fl 
Fl Al Fl 

C3 Fl C9 
C3 Fl l\1 
A3 Fl Al 

Weapon typ\'! 
-~ 

A = Orange plug in barrel 
B'" Orange band outside barrel 
C = Transparent gr~en 
o % O~ange nnd purple 
E =: Whitepeint 
F =: Unmarked replica handgun 
G = Unmarked re~lic~ handgun 

FI El 01 AI Gl 
F I E3 A I A I GI i 

83 A2 Al n G2 
EI Al FI ·¢'I Gi 
AI 81 DI ('1 1:1" 

Al FI BIOI Gl 
03 AI Fl Bl Gl 
Al A1 FI E3 Gl 
F2 03 81 A2 G2 
01 81 A2 Fl GI 

AI F2 E3 A2 G2 
CI FI AI AI Gl 
FI AI 03 C3 Gl 
Fl 03 Al E3 Gl 
Al C3 E3 FI GI 

01 A2 Al F2 G2 

E3 FI C,3 Al GI 
A2 AI F2 01 GI 
Al EI FI Al Gl 
FI Al 83 C3 G2 

EB AIA2 Fl Gl 
Al E2F1Al G2 
El 1'1 C3 Al GI 
FI Bt AI El Gl 
A~ A2 Fl S2 GI 

C2 Fl Al A2 Gl 
~ C:3 £3 FI Gl 
Fl Al 01 81 Gl 
03 1.2 Al FI Gl 
EI F'I Bl AI Gl 

Al El Fl Al GI 
Fl 03 Al £3 Gl 
"2 Bl £3 Fl Gl 

114 
114 
136 
205 
222 

239 
265 
286 
312 
330 

343 
355 
377 
349 
321 

284 
256 
219 
182 
145 

514 
480 
447 

:3 
3 

3 
3 
3 
3 
3 

3 
.3 
3 

Respnnse 

65 
651 
608 
472 
438 

404 
353 
310 
259 
225 

199 
174 
131 
166 
200 

247 
281 
327 
:574 
420 

276 
259 
241 

5 
5 

5 
5 
5 
5 
5 

5 
5 
5 

1 =: Officer fir~d before role player 
2 =: Officer fired after role player 
3 =: Officer did not shoot 
9 ~ Offic6~ r~spon$e not recorded 

'1 

Weather 
l..LRllining· 



.. 
AppendilC J 

Individual Data Collected from Each Test Subject • June 8, 1969 

Time Subject Responsea by Location Light Readingb Weather 
(p .m.) ~ Location One Location Two Location One Location Two if Rainin$! 

5:59 301 Al AI FI 91 CI AI FI GI 296 450 
6:07 302 F2 AI FI A2 C3 92 FI GI 296 450 
6:12 303 F2 03 FI F:5 El A3 AI Gl 296 450 
6:50 304 03 FI Al 93 Al FI CJ Gl 217 64'1 
6:55 305 03 Al F2 A3 F2 C.3 93 GI 206 675 

7:00 306 FI FI AI FI EI 91 AI GI 195 703 
7:01 307 A2 FI 01 AI AI FI E3 GI 192 709 
7:06 308 02 FI 01 AI FI EI Al GI 181 737 
7: 12 309 A2 01 F2 A2 F2 Al E2 GI 366 350 
7: IS 310 AI FI Al FI 81 Cl A! Gt 458 157 

7: 18 311 01 01 FI CI Al Ai Fl GI 439 214 
7:24 312 F2 FI 03 E3 AI FI A2 GI 401 327 
7:26 626 E2 E2 FI CI FI AI AI GI 388 365 
7:27 623 C.3 C3 FI 83 FI A3 A2 GI .382 384 
7:30 624 A2 FI C3 AI Al FI 03 GI 363 440 

7:33 625 EI FI Al FI 01 AI BI GI 344 497 
8:06 627 E2 F2 E2 A3 83 F3 A3 G3 320 550 
8: 12 628 A2 F2 A2 AI Cl 81 FI GI 351 451 • 8:14 629 Al Al FI FI Al 01 C3 GI 367 402 
8:17 630 F2 AI F2 92 FI C3 AI GI 391 328 

8:49 631 A2 F2 E3 A2 A2 F2 D3 G2 96 55 
9: 13 6.32 F2 E2 F2 01 A2 A2 FI Gt .3 4 
9: 17 SOl 92 FI 61 C.3 FI AI AI GI 2 4 
9:21 502 92 93 FI F2 A2 A2 E3 G2 2 4 
9:23 503 FI Al FI FI EI C.3 AI Gl 2 3 

9:27 SOt, FZ 92 FI AI F2 E.3 At GI 2 3 
9:30 505 AI Al FI AI CI 0.3 FI GI 2 3 
9:33 506 AI FI Al 01 A2 f."1 01 Gl 2 3 
9:35 507 C3 C3 FI F2 A2 Al E3 G2 2 3 
9:38 508 C\ Fl C3 81 Ft Al Al Gl 2 3 

9:43 309 Al FI Al 01 AI Ft 01 Gl 2 2 

aKey to responses: 

Weapon type Response 
A = Orange plug in barrel 1 .. Off Icer fired before role player 
9 = Orange band outside barrel 2 & Officer fired after role player 
C = Transparent green 3 = Officer did not shoot 
o = Orange and purple S = Officer response not recorded 
E = White paint • F = Unmarked replica handgun 
G = Unmarked replica handgun 

bin lux 
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