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Unintended Shootings in a Large Metropolitan

Area: An Incident-Based Analysis

See related article, p. 1, and editorial, p. 32.

Study objective: We determine the proportion of unintended shootings that might
be prevented by promoting safe storage, safe handling, and/or safer firearm designs.

Methods: A regional firearm injury surveillance system was used to identify fatal
and nonfatal unintentional shootings in a 5-county metropolitan area. Case reports
were reviewed, and the causes of each shooting were independently classified by 4
members of the research team. A consensus conference was held to resolve dis-
agreements.

Results: Between May 1, 1996, and June 30, 2000, 216 cases of unintentional firearm
injury were identified, 3.8% of the shootings documented during the study period. Six
(2.8%) were fatal. The majority of victims were between 15 and 34 years of age. One
fourth (54) of the shootings involved victims younger than 18 years. Handguns were
involved in 87% of the incidents. Enough information was available to characterize the
incident in 122 (57%) cases. All but 6 fell into 1 or more of 3 broad categories of cau-
sation: child access (14%), mishandling (74%), and/or deficiencies in firearm design
(32%).

Conclusion: Many unintentional shootings could be prevented by promoting safe
storage of guns in the home, promoting safe handling of firearms, and requiring that
all new handguns incorporate basic safety features.
[Ann Emerg Med. 2003;41:10-17.]
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I N T R O D U C T I O N

In 1999, firearms were implicated in 28,874 fatalities in
the United States.1 Although the vast majority of these
deaths were suicides (16,599) or homicides (10,828),
approximately 3% were unintentional (824), compris-
ing 30,467 potential years of life lost. One hundred
fifty-eight of these unintended deaths were pediatric
(<18 years old).1 A disproportionate number of unin-
tentional firearm injuries involve children.2-4

The case/fatality ratio for unintentional shootings is
estimated to be between 13:1 and 100:1.2,3,5 Although
some of these injuries are relatively minor, others are
severe.3-5 The costs of acute care, rehabilitation, and
long-term disability caused by firearm injury are sub-
stantial, as much as $2.3 billion in 1994.5,6 Total costs,
including lost productivity resulting from injury-
related death and disability, might be 15-fold greater.7

Despite the magnitude of the problem, little is known
about the factors that contribute to unintentional
shootings.5,8,9 To determine the proportion that might
be prevented by various strategies, we identified unin-
tentional shootings in a major metropolitan area and
classified them by causation.

M E T H O D S

An electronic firearm injury surveillance system was
used to identify fatal and nonfatal shootings in a 5-
county area of metropolitan Atlanta, GA. The strengths
and limitations of this system have been described in
detail in an earlier report.10 Five medical examiner’s
offices, 22 area emergency departments, and 33 law
enforcement agencies submitted case reports to the sys-
tem. Records were linked to generate as complete a pic-
ture as possible of each event. This study was exempted
by our institutional review board.

A case was defined as an injury caused by the unin-
tentional discharge of a projectile from a powder firearm.
Powder firearms included all kinds of pistols, rifles, and
shotguns but excluded air rifles and BB guns. Incidents
of unintended discharge that did not result in injury
and incidents of injury resulting from blunt trauma (eg,

gun dropped on a victim’s foot) were excluded. By-
standers inadvertently shot during an attempted assault
or drive-by shooting were considered victims of inten-
tional injury and were excluded as well. The initial clas-
sification was made by the reporting agency. Our study
interval was limited to shootings that occurred between
May 1, 1996, and June 30, 2000.

Four members of our team (RBI, AR, RA, and ALK)
independently studied each report to determine the cir-
cumstances of the shooting. Both the ED data collection
form and, if available, the written law enforcement nar-
rative were reviewed. In most instances, the police re-
port was the only source that contained information
about the circumstances of the shooting. In no case did
the ED report or medical examiner’s report conflict with
a police report regarding injury circumstances. Cases
were classified into 1 or more of 3 predefined cate-
gories: preventable by safe storage, preventable by safer
handling, and preventable by safer design. When the
shooter was a minor who gained access to an adult’s gun
without the adult’s permission, we considered the inci-
dent preventable by safer storage. Preventable by safer
handling was selected when the narrative indicated that
the firearm discharged (1) during cleaning, (2) while
clearing a jammed round or attempting to unload, (3)
while playing with or showing off the firearm, or (4)
while moving, handling, or catching the firearm. Pre-
ventable by safer design was selected when the narra-
tive specifically noted any of the following: (1) the
shooter did not realize the firearm was loaded; (2) the
magazine was out of the firearm or removed by the
shooter before the trigger was pulled; or (3) the firearm
discharged when dropped or placed on a hard surface.
Some cases fell into more than one of these categories
and were coded as such. After initial coding, our team
met to review cases that were coded differently and to
seek a consensus.

Confidence intervals (CIs) were estimated by using a
z statistic for 1-sample proportions. Interrater reliabil-
ity was measured by using the proportion of cases in
which investigators agreed, with cases weighted by the
percentage of investigators who agreed. For example, if
3 of the 4 raters judged a case to be preventable by safer
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design, that case would receive a weight of 0.75. A sensi-
tivity analysis was performed by assuming that all cases
with missing information would not have been pre-
ventable by any of the methods described. Statistical anal-
yses were done with SAS for Windows statistical software
package (version 8.02, SAS Institute, Inc., Chicago, IL).

R E S U L T S

During the 49-month study period, 5,735 cases of fire-
arm injury were reported in our 5-county metropolitan
area. A total of 247 (4.3%) of these were initially classi-
fied as unintentional. After a review of these case reports,
31 of these shootings were reclassified as either inten-
tional or of uncertain intent, leaving 216 cases (3.8% of
all shootings during the study period) in our analysis.
Six (2.8%) of these unintentional shootings resulted in
a fatality.

A matching police offense report was linked to the
ED report for 145 (67%) cases. For most of the remain-
ing cases, the only documentation available was the 1-
page reporting form that lists victim age, sex, and race,
as well as the manner and severity of injury. The form
does not provide enough information to classify the
specific circumstances of the event.10

Eighty-seven percent (187) of the 216 victims were
male, 65% (141) were black, 24% (51) were white/non-
Hispanic, and 8% (18) were members of other racial or
ethnic groups. The age distribution of victims is similar
to the national mortality profile for unintentional
firearm-related deaths; one fourth involved victims
younger than 18 years (Table 1).

Nearly 40% (85) of the victims shot themselves.
Sixteen percent (34) were shot by a friend or acquain-
tance and 5% (10) by a family member. One percent
(3) were unintentionally shot by their spouse or inti-
mate partner. Thirty-eight percent of unintended
shootings (n=81; nearly two thirds of those in which
the incident location was specified) occurred in a
home. Seven percent (16) occurred in an automobile.
Only 3 cases involved hunting. The vast majority of
unintentional shootings (188 [87%]) involved a hand-
gun (Table 2).

Table 1.
Unintentional firearm injuries in metropolitan Atlanta, GA,
May 1996 through June 2000 (N=247).

Included in Insufficient Excluded
Analysis, Information, (Not Unintentional),

Variable No. (%) No. (%) No. (%)

Age distribution, y
0–4 1 (1) 2 (2) 0 (0)
5–14 17 (14) 6 (6) 2 (6)
15–24 51 (42) 41 (44) 13 (42)
25–34 19 (16) 23 (24) 7 (23)
35–44 18 (15) 9 (10) 5 (16)
45–54 7 (6) 4 (4) 2 (6)
55–64 5 (4) 2 (2) 1 (3)
≥65 0 (0) 1 (1) 0 (0)
Not specified 4 (3) 6 (6) 1 (3)
Race distribution
Black 79 (65) 62 (66) 17 (55)
White 33 (27) 18 (19) 12 (39)
Other 9 (7) 9 (10) 1 (3)
Not specified 1 (1) 5 (5) 1 (3)
Sex distribution
Female 14 (11) 14 (15) 9 (29)
Male 107 (88) 80 (85) 21 (68)
Not specified 1 (1) 0 (0) 1 (3)

Table 2. 
Unintentional firearm injuries in metropolitan Atlanta, GA:
Incident details.

Variable No. %

Type of firearm
Handgun 188 87
Shotgun 6 3
Rifle 11 5
Unknown 11 5
Victim-shooter relationship
Self 85 39
Family 10 5
Friend 34 16
Spouse/intimate partner 3 1
Stranger 7 3
Not specified 77 36
Incident location
Residence 81 38
Street or sidewalk 20 9
Woods or field 4 2
Bar or tavern 3 1
Retail establishment 3 1
Automobile 16 7
Parking lot 9 4
Other 3 1
Not specified 77 36
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Among the 204 shootings in which information about
the nature of the wounds was available, 17 were to the
head or face, 21 to the chest or abdomen, 5 to the back,
53 to an arm, and 104 to a leg. Most victims had only a
single wound. Of those for whom the ED disposition
was recorded, 48 were admitted, 1 was transferred to
another hospital, and 52 were discharged home. Three
were pronounced dead in the ED.

Enough information was available to characterize
incident circumstances in 122 cases (57% of the total).
All but 6 of these fell into 1 or more of 3 broad categories
of causation: preventable by safe storage, preventable
by safer handling, or preventable by safer design (Table
3). Seventeen shootings (14% of those analyzed)
occurred when one or more children younger than 18
years of age gained unsupervised access to a gun.
Almost all of the firearms involved in these incidents
were stored unlocked and loaded. The parents of one
victim kept their gun in a combination safe, but the
child discovered the combination on a slip of paper.

Ninety shootings (74% of those analyzed) were
attributed to mishandling of the firearm. Eighteen
occurred while the owner was cleaning the gun or clear-
ing a jammed round, 42 occurred while the user was
playing with or showing off the gun, and 30 occurred
when the user moved, fumbled, or dropped (but then
caught) the gun.

Thirty-nine shootings (32% of those analyzed) were
attributed to potential deficiencies in the firearm’s

design. In 17 cases, the investigating officer specifi-
cally noted that the shooter was unaware that the
weapon was loaded. A loaded chamber indicator is
designed to alert the user that a round is in the cham-
ber.4 Six shootings occurred while the pistol’s maga-
zine was removed, possibly giving the handler the mis-
taken impression that the weapon was unloaded. A
magazine safety is designed to block the trigger when
the magazine is removed to prevent discharge of a
round retained in the chamber.4 Nineteen shootings
occurred when the gun was dropped or struck a hard
surface. A firing pin block, also known as a “drop safety
device,” is designed to prevent a gun’s firing pin from
contacting the cartridge if the weapon is dropped or
struck against a hard surface.4

Reviewers independently agreed on 98.2% of cases
regarding exclusion because of lack of sufficient infor-
mation. Complete agreement was reached on 94% of
cases that were judged to be potentially preventable by
safer storage, 78% of cases that were judged potentially
preventable by safer handling, and 85% of cases that
were judged to be potentially preventable by basic
mechanical safety features. When disagreement
occurred, there was a clear majority view in all but a
handful of cases (2%, 6%, and 2%, respectively). Almost
all of these initial disagreements were the result of a
reviewer inadvertently overlooking a relevant fact or
term in the police narrative. Once these were identified,
complete agreement was reached on better than 99% of
cases in each category.

D I S C U S S I O N

Unintentional firearm injuries accounted for a small
fraction of firearm-related fatalities in our community
during the study interval but caused a somewhat larger
percentage of nonfatal injuries (0.2% and 3.9%, respec-
tively). Most of the victims were male patients between
15 and 34 years of age. An incident-based analysis
revealed several options for prevention, including pro-
moting safer storage of guns in the home, teaching safe
handling of firearms, and incorporating basic safety fea-
tures into new gun designs.4,5,11-13

Table 3. 
Unintentional firearm injuries in metropolitan Atlanta, GA:
Analysis of incidents and their causes.*

Lower Limit
(Sensitivity

Category No. % 95% CI, % Analysis),† %

Preventable by safer storage 17 14 8–20 4
Preventable by safer handling 90 74 66–82 35
Preventable by safer design 39 32 24–40 13
*The total number of cases is 122. Categories are not mutually exclusive, and there-
fore, the total exceeds 100%.
†The sensitivity analysis assumed that the lower CI was correct and that none of the
cases for which there was insufficient information were preventable in any way.
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When children gain unsupervised access to a gun,
the consequences can be tragic. Wintemute et al27 stud-
ied fatal shootings of children by children in California
and noted that more than half occurred when children
played with a loaded gun they found in the home.
Grossman et al28 studied unintentional and self-
inflicted firearm injuries of children in Seattle and
noted that many involved a gun found in the victim’s
home or the home of a relative or friend.

In hopes of teaching young children to avoid touch-
ing a gun if they find one, the National Rifle Association
developed the Eddie Eagle program.29 Although the
curriculum has reportedly been taught to more than 12
million children in 10,000 schools, it has not been
objectively evaluated to confirm that it is effective.30

Adult training programs are not very effective at
encouraging safe storage of guns in the home. Weil
and Hemenway16 surveyed 605 adult gun owners and
found that those who had received firearms training
were no more likely to store their guns safely than
those who did not. Cook and Ludwig14 analyzed
responses to an independent survey of more than
1,600 gun owners and obtained similar findings. They
did note, however, that gun owners trained by the
National Safety Council were somewhat more likely to
report storing their gun safely than those trained by
other organizations.

Several states enacted laws that hold the owner re-
sponsible if a child gains access to the gun and is injured
to promote safe storage of guns. An evaluation of these
child access prevention laws concluded that enactment
was associated with a 23% decrease in the rate of unin-
tentional firearm-related deaths of children younger
than 15 years of age.31 However, another group studied
the effect of child access prevention laws in the 15 states
in which they were in effect and found evidence of effect
in only one, Florida.32

Safe handling might have prevented 66% to 82% of
the unintentional shootings in our study. Firearm safety
training programs emphasize several worthwhile con-
cepts, including “always keep the gun pointed in a safe
direction” and “always keep your finger off the trigger
until ready to shoot.”33 Trainees are taught to assume

Approximately 40% of US households contain 1 or
more firearms.14 The average gun-owning household
contains 4.15 Between one fourth and one third of gun-
owning households contain at least 1 handgun.14-16

Rates of firearm ownership are greater in rural areas and
small towns, but households in urban areas are more
likely to contain handguns.16 The rate of gun owner-
ship in metropolitan Atlanta is similar to that noted in
other metropolitan areas of the south and west.17

Persons who keep a firearm for protection are much
more likely to store the weapon loaded and readily
available than people who own firearms for other rea-
sons.8,14,16,18,19 However, keeping an unlocked and
loaded gun in the home violates a central tenet of fire-
arm safety. The National Rifle Association’s “A Parent’s
Guide to Gun Safety” advises owners to “always keep
the gun unloaded until ready to use” and to “store guns
so that they are inaccessible to children and other unau-
thorized users.”11 The Clinician’s Handbook of Pre-
ventive Services echoes this admonition.12 There is evi-
dence that few gun dealers share this advice with
customers, even those with young children.20 In any
case, many gun-owning parents store their firearms in
an unsafe manner.19,21-24

When children find a gun, they often play with it.
Jackman et al25 placed pairs and trios of 8- to 12-year-
old boys in a room with a 1-way mirror and observed
them for 15 minutes. An actual .38 caliber pistol, altered
so it could not be fired, was concealed in a drawer.
Instead of a magazine of bullets, the pistol contained a
radio transmitter that activated a light whenever the
trigger was pressed with enough force to discharge the
weapon. Of the 29 groups tested, 21 discovered the gun
within 15 minutes of being placed in the room. Members
of 16 (76%) groups handled the gun, and 1 or more
members of 10 (48%) groups pulled the trigger. During
subsequent questioning, nearly half of the boys said
that they were unsure whether the gun was real or a toy.
More than 90% reported having prior gun safety in-
struction. Hardy et al26 observed a group of young chil-
dren and noted that when they were left unsupervised
around guns, they touched and played with them, de-
spite clear instructions not to do so.
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that every firearm is loaded unless they can personally
verify that it is unloaded by inspecting the chamber.

Despite the intuitive appeal of firearm safety train-
ing, researchers have found that education alone is
often ineffective at promoting safe behavior, particu-
larly when it involves a complex series of actions.34,35

Not surprisingly, the demographic group at greatest risk
of unintentional injury (ie, young men) is also the group
that is least receptive to safety training.35 First-time
applicants for a driver’s license are required to demon-
strate their ability to safely operate a motor vehicle, but
first-time purchasers of a firearm are not required to
learn or demonstrate safe handling skills.36

Little thought has been given to the idea of making
safer guns.37 In 1988, the US General Accounting
Office studied the extent to which child-proof safety
devices or a loaded chamber indicator could prevent
firearm-related deaths.5 Researchers randomly selected
107 fatal unintentional shootings from urban and rural
jurisdictions across the United States and reviewed the
case files to characterize each event. On the basis of the
incident narratives, they concluded that a loaded cham-
ber indicator might have prevented 23% of the deaths
and that a child-proof safety device might have pre-
vented another 8%. The remaining deaths were either
judged to be nonpreventable by these 2 strategies, or
the data were insufficient to make a determination.
Other safety devices were not considered.

We found evidence that loaded chamber indicators,
magazine safeties, and firing pin blocks might have pre-
vented as many as one third of the unintended shoot-
ings in our series. Widespread adoption of these safety
features, plus routine use of devices that prevent unau-
thorized child access, might have prevented as many as
46% of the unintended shootings in our series.

It is possible that other safety devices might have pre-
vented additional shootings. For example, a grip safety
device automatically locks the pistol’s trigger mecha-
nism unless the weapon’s grip is properly grasped. A
positive safety device is designed to prevent the firearm
from being discharged unless it is purposefully disen-
gaged.4 These devices might have prevented some of
the shootings attributed to mishandling.

Emerging technologies could produce even safer
guns.37 It should be possible, for example, to design a
firearm that can be easily fired by adults but not by
young children. Widespread adoption of child-resistant
aspirin bottles prevented many unintentional poison-
ings; widespread adoption of child-resistant firearms
might prevent many unintentional shootings.37,38

The technology exists to manufacture personalized
handguns that can only be fired by their owners.37-39

Personalized guns would be particularly useful for law
enforcement because a surprising number of officers
are shot and killed each year by an offender who grabs
their service weapons.40

Despite the potential benefits of safer gun designs,
there is no impetus for the gun industry to adopt them.
Federal law specifically exempts domestic handgun
manufacturers from consumer product safety regula-
tions. The public is largely unaware of this fact. Half of
the respondents in 2 recent polls by the National
Opinion Research Center expressed the belief that all or
some guns are regulated for safety.18 Sixty-eight percent
of respondents, including 64% of gun-owning respon-
dents, supported the idea of “government safety regula-
tions for the design of guns.” Remarkably, 94% of
respondents (including fully 93% of those who own
guns) agreed that “handguns made in the United States
should be required to meet the same federal safety and
quality standards as imported handguns.” Eighty-eight
percent of respondents to the National Opinion Research
Center surveys, including 80% of gun-owning respon-
dents, endorsed the idea that new handguns should be
legally required to be child-resistant. Seventy-one per-
cent of respondents (including 59% of gun owners)
agreed with the statement, “All new handguns should
be personalized.”18

There are several limitations in our study. First, the
system we used to identify cases relied on voluntary
reporting. Three sources of data were used to maximize
rates of detection: a 1-page incident report faxed from
area hospital EDs, county medical examiner’s case files,
and police offense reports from local law enforcement
agencies.10 Between May 1996 and December 1998, an
audit revealed that 13% of ED reports submitted to our
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incidents might have been prevented if the handler had
followed the most basic safety rules. Identifying which
strategy or which combination of strategies is most
effective will require further research.

This study would not have been possible without
access to data from a regional firearm injury reporting
system. A nationwide system of this sort, with attention
paid to prospective collection of high-quality data,
could generate invaluable information about the cir-
cumstances, location, and contributing factors in-
volved in thousands of shootings each year.42 The
reports produced would not only be useful to local and
state law enforcement, they would also be useful to
firearm safety instructors, gun enthusiasts, gun indus-
try executives, and others interested in preventing
deaths and injuries caused by firearms.
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system could not be matched with a corresponding
police report.10 This strategy minimized the potential
for missed cases, but it could not eliminate it entirely.41

Individuals who did not disclose their injury to the
police or seek care in an ED, as well as those who were
treated in an ED but not reported, would not be detected
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Objective: To determine the proportion of unintentional and undetermined firearm related deaths
preventable by three safety devices: personalization devices, loaded chamber indicators (LCIs), and
magazine safeties. A personalized gun will operate only for an authorized user, a LCI indicates when the
gun contains ammunition, and a magazine safety prevents the gun from firing when the ammunition
magazine is removed.
Design: Information about all unintentional and undetermined firearm deaths from 1991–98 was obtained
from the Office of the Chief Medical Examiner for Maryland, and from the Wisconsin Firearm Injury
Reporting System for Milwaukee. Data regarding the victim, shooter, weapon, and circumstances were
abstracted. Coding rules to classify each death as preventable, possibly preventable, or not preventable by
each of the three safety devices were also applied.
Results: There were a total of 117 firearm related deaths in our sample, 95 (81%) involving handguns.
Forty three deaths (37%) were classified as preventable by a personalized gun, 23 (20%) by a LCI, and five
(4%) by a magazine safety. Overall, 52 deaths (44%) were preventable by at least one safety device.
Deaths involving children 0–17 (relative risk (RR) 3.3, 95% confidence interval (CI) 2.1 to 5.1) and
handguns (RR 8.1, 95% CI 1.2 to 53.5) were more likely to be preventable. Projecting the findings to the
entire United States, an estimated 442 deaths might have been prevented in 2000 had all guns been
equipped with these safety devices.
Conclusion: Incorporating safety devices into firearms is an important injury intervention, with the potential
to save hundreds of lives each year.

R
ather than relying exclusively on changing the behavior
of the users of dangerous products, injury prevention
efforts have also focused on changing the design of the

product itself to make it safer.1 Of consumer products in the
United States, firearms are among the most deadly. From
1990 to 1999, there were more than 12 000 unintentional
firearm related deaths in the United States, with an
additional 4000 deaths in the ‘‘undetermined’’ category.2

Yet firearms can be designed with built-in safety features
that may prevent at least some of these deaths.3

Injury prevention efforts to improve the safe design and
manufacture of guns have concentrated primarily on three
safety technologies: (1) personalization devices, (2) loaded
chamber indicators (LCIs), and (3) magazine safeties. A
personalized gun is a firearm that will fire only for an
authorized user. This can be accomplished through a variety
of user-recognition technologies—for example, fingerprint
readers—that can be built into the design of the gun. Unless
the firearm recognizes its authorized user, it is unable to fire.4 5

A LCI is a device designed to indicate that the gun’s firing
chamber contains ammunition.6 LCIs are intended to prevent
firearm related deaths where the gun’s operator did not know
the gun was loaded. At present, loaded chamber indicators
are included on about 10%–20% of new pistol models.6 7

However, existing loaded chamber indicators generally
consist of a small raised lever or button on the gun, with
no additional markings to convey its meaning. Patents exist,
however, for LCIs that would be far easier for operators to
understand.6 A magazine safety (sometimes also called a
magazine disconnect safety) blocks a semiautomatic pistol
from firing when its ammunition magazine is removed, even
if there is still a round in the chamber.8

Although all three of these safety devices have been widely
discussed and promoted in both the public health and

popular literature, there have been few attempts to quantify
their potential benefits. The United States General
Accounting Office estimated that 23% of a sample of
unintentional deaths were preventable by a loaded chamber
indicator and 8% by a childproofing device.9 The child-
proofing device considered in the General Accounting Office
study was intended to prevent discharge by young children
only (age ,6), and therefore was not a personalized gun.
Similarly, Ismach and colleagues concluded that in 14% of
the incidents in their sample of mostly non-fatal firearm
injuries the shooter was unaware that the gun was loaded; in
5% the handgun’s ammunition magazine had been removed
just before the shooting.10 From a North Carolina sample,
Cherry and colleagues determined that the shooter believed
the gun was unloaded in 39 of 187 (21%) unintentional
firearm related deaths.11

Using data from Maryland and Milwaukee, Wisconsin, this
study examines the proportion of certain firearm related
deaths that might be preventable by each of the three major
safety devices. By including personalization technology, our
analysis allows for a comparison of the relative benefits of the
different devices.

METHODS
Data sources
Information about firearm related deaths was obtained from
two primary sources: the Maryland Office of the Chief
Medical Examiner, and the Wisconsin Firearm Injury
Reporting System (FIRS). We reviewed the case files for all

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Abbreviations: CI, confidence interval; FIRS, Firearm Injury Reporting
System; LCI, loaded chamber indicator; RR, relative risk
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unintentional and undetermined firearm related deaths in
Maryland and Milwaukee County for 1991–98. These files
include information obtained from medical examiner inves-
tigations, police files, and crime laboratory reports. For each
firearm related death, we abstracted a variety of information
about the victim, shooter, weapon, and circumstances of the
death. Deaths associated with non-powder firearms (for
example, airguns and bb guns) were excluded. The combined
dataset represents a convenience sample based on the ease of
obtaining the data, their relative quality and completeness,
and the value of increasing the overall sample size.
Medical examiners sometimes code certain, seemingly

unintentional, deaths as homicides (rather than ‘‘accidents’’)
where the gun’s trigger is intentionally pulled, even if the
shooter did not intend to cause the death of the victim.12 13

This may be based on a technical, rather than intent based,
definition of a homicide as one where the actions of one
person result in the death of another. Therefore, using the
Wisconsin surveillance system (FIRS), we separately identi-
fied those ‘‘homicides’’ in Milwaukee County where (1) the
circumstances of the death indicated an accidental firing—
such as playing with or cleaning a firearm and (2) the Federal
Bureau of Investigation’s Supplemental Homicide Reports
data similarly coded the death as a ‘‘negligent manslaugh-
ter’’.14 In the absence of a comparable surveillance system, it
would have been much more difficult to conduct a similar
analysis of Maryland homicides.
Preliminary analyses of these negligent homicides in

Milwaukee indicated that, as expected, their circumstances
were very similar to both the accidental and undetermined
deaths in Milwaukee County. Similarly, unintentional and
undetermined deaths, as well as the combined data for
Maryland and Milwaukee shared comparable age, sex, and
type of gun characteristics. Our assessment of the circum-
stances of these deaths also suggested that the events
surrounding unintentional and undetermined deaths were
very similar. For these reasons, and to increase the precision
of our point estimates, subsequent analyses combine the data
from Maryland and Milwaukee.
Suicides and non-negligent homicides are not included in

this analysis. Medical examiner and police records rarely
contained detailed information about the circumstances of
the death (for the suicides), or whether the shooter was the
owner or an authorized user of the gun (for homicides). In
addition, the factors associated with preventability may have
been different for these intentional deaths.

Definit ion of a ‘‘preventable’’ death
Our primary goal was to estimate the proportion of the
firearm related deaths in our sample that might have been
prevented by one or more of the three safety devices. For each
case, two reviewers (JV, MO) applied a set of rules to code the
death as (1) ‘‘preventable’’, (2) ‘‘possibly preventable’’, or (3)
‘‘not preventable’’. The very small number of cases where
reviewers disagreed were resolved by a third reviewer (SJ) or
by consensus.
For LCIs, a death was coded as preventable only if the case

file indicated clear evidence that the shooter did not realize
the gun was loaded at the time of the shooting. Usually this
was based on unambiguous statements of witnesses inter-
viewed by the police. In addition, the shooter must be old
enough to understand the message to be conveyed by a LCI;
to be conservative in this regard, we established a minimum
age of 10. We coded the death as possibly preventable if there
was only some evidence that the shooter thought the gun was
unloaded. We assume (based on patent information) that
such devices could be applied to any firearm, and can be
designed so that even an untrained user would understand
that the gun was loaded.

For personalized guns, a death was considered preventable
if there was clear evidence in the case file that the shooter
was not the owner or authorized user of the gun. For
example, personalized guns can prevent deaths where the
shooter is below the legal age for gun ownership—by
definition an unauthorized user. We recognize that this
assumes that adult owners of personalized handguns will not
provide them to children, an assumption that might not
always be correct. We coded deaths as ‘‘possibly’’ preventable
by personalized guns when the case file indicated some
evidence that the shooter was not an authorized user.
For magazine safeties, our preventability criteria required

clear evidence that the shooter removed the ammunition
magazine from a semiautomatic pistol immediately before
the shooting. Where there was less clear evidence, the deaths
were coded as possibly preventable.
For all of the devices, we conservatively coded the death as

‘‘not preventable by safety devices’’ if it did not meet any of
the above criteria. It is important to recognize that
characterizing a death as ‘‘preventable’’ does not mean that
it would certainly have been prevented by the relevant safety
device—only that, applying our rules, we determine that the
death could have been prevented.

Analyses
Applying our criteria, for each of the safety devices we
calculate the proportion of the deaths in our sample that fit
the three categories of preventability. We also conducted
bivariate analyses of deaths coded as preventable, compared
with those coded as not preventable, to examine factors
associated with differences between these two groups. To test
the statistical significance of these bivariate analyses, x2 tests
of independence, calculation of relative risks, and confidence
intervals were used. Finally, extrapolating from our data, we
calculate the number of lives that might be saved in the
United States by these devices.

RESULTS
There were a total of 117 unintentional, undetermined, and
negligent homicide deaths in our data set for 1991 to 1998, 66
in Maryland and 51 in Milwaukee (see table 1). Males (91%)
and persons aged 0–20 (53%) represent the majority of the
decedents. Handguns were involved in 81% of the deaths,
with roughly equal proportions of pistols and revolvers.
Among the circumstances of the incident, ‘‘playing with or
showing the gun to others’’ (51%), and ‘‘handling or
transporting the gun’’ (21%) represented nearly three
quarters of all deaths.
Among all deaths, 43 (37%) met our criteria for being

‘‘preventable’’ by a personalized gun, 23 (20%) by a loaded
chamber indicator, and five (4%) by a magazine safety. A
smaller proportion of deaths for each device were classified as
‘‘possibly preventable’’ (see table 2).
Overall, 52 of the deaths (44%, 95% confidence interval

(CI) 35% to 53%) fit our criteria as preventable by at least one
of the devices. Some were preventable by more than one
device. Importantly, there was no statistically significant
difference in overall preventability by site (x2=0.74,
p=0.39), reinforcing our decision to combine the Maryland
and Milwaukee data for analysis. Also, no type of death was
significantly more likely to be preventable than any other,
whether unintentional, undetermined, or negligent homicide
(x2=0.14, p=0.93). Again, this suggests that the relevant
characteristics of these deaths are similar enough to justify
combining the data for our purposes.
In the bivariate analyses, we compared preventable with

non-preventable deaths, excluding those that were only
‘‘possibly’’ preventable. In these analyses, several character-
istics of the deaths were associated with higher proportions
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of preventability (see table 3). Incidents where the decedent
was aged 0–17 were three times as likely to be preventable
(relative risk (RR) 3.3, 95% CI 2.1 to 5.1) as those involving
all older persons. Deaths involving handguns were eight
times as likely to be preventable (RR 8.1, 95% CI 1.2 to 53.5)
as those involving long guns. Among the circumstances of
the incident, deaths that involved ‘‘playing with or showing
the gun to others’’ were most likely to be preventable (RR 3.2,
95% CI 1.9 to 65.3).
Based on our estimates of the proportion of deaths

preventable by any safety device (44%, 95% CI 35% to
53%), we can calculate the number of lives that might be
saved if all firearms had all three devices. In 2000, there were
776 unintentional firearm deaths in the United States.
Applying our results yields an estimate of 341 unintentional
deaths (95% CI 272 to 411) that might have been prevented.
There were also 230 firearm deaths of undetermined intent in
2000, producing an estimate of 101 preventable deaths (95%
CI 81 to 122) in this category. Combining these data, 442 lives
might have been saved in 2000 if all firearms had all three
safety devices (95% CI 353 to 533).

DISCUSSION
Overall, more than 40% of the firearm related deaths in our
sample were preventable by at least one of the three safety
devices. Providing all three of these devices in all firearms

could save more than 400 lives each year. Other research
suggests that there would also be significant cost savings
associated with preventing firearm related deaths, both for
the victims’ families and for the community as a whole.15 16

Of course, any assessment of the desirability of the devices
should weigh the benefits in lives saved (and injuries
averted) against the costs to consumers of providing or
requiring the devices.
Our conclusion that 20% of the deaths were preventable by

a LCI is convincingly close to prior research, falling between
the General Accounting Office’s 23% figure, and Ismach
et al’s 14%. No prior research has examined the proportion of
deaths preventable by a personalized gun. Yet our results
suggest that personalized guns may be among the most
beneficial firearm safety design changes for the future.
However, personalized guns are not uniformly supported

by gun control advocates. In fact, some have argued that
increased availability of these guns may even be counter-
productive.17 Our research can help clarify the risk-benefit

Table 1 Selected characteristics of
unintentional, undetermined, and negligent
homicide firearm related deaths in Maryland
and Milwaukee, 1991–98

Variable* No (%)

Age (years)
0–17 46 (39)
18–20 16 (14)
21–40 37 (32)
41+ 18 (15)

Sex
Male 107 (91)
Female 10 (9)

Race
White 60 (51)
Black 54 (46)
Other 3 (3)

Site/type of death
Maryland (n = 66)

Unintentional 20 (30)
Undetermined 46 (70)

Milwaukee (n = 51)
Unintentional 13 (25)
Undetermined 12 (24)
Negligent homicide 26 (51)

Circumstance
Cleaning 3 (3)
Handling/transporting/loading/
unloading

25 (21)

Hunting 6 (5)
Miscellaneous/other 5 (4)
Playing with/showing gun to others 60 (51)
Thought safety was on/problem with
safety

4 (3)

Unknown 14 (12)
Type of gun
Handgun (n = 95)

Pistol 42 (36)
Revolver 45 (38)
Unknown/other 8 (7)

Long gun (n = 19)
Rifle 9 (8)
Shotgun 10 (9)

Missing (n = 3)

*Age, sex, and race data refer to the decedent, whether or
not the decedent is also the shooter. Circumstance and type
of gun refer to characteristics of the event.

Table 2 Number (%) of preventable firearm deaths by
various safety devices in Maryland and Milwaukee,
1991–98

Personalized
gun LCI

Magazine
safety

Any of three
safety devices*

Preventable 43 (37) 23 (20) 5 (4) 52 (44)
Possibly
preventable�

13 (11) 15 (13) 3 (3) 19 (16)

Not
preventable
by safety
devices

61 (52) 79 (68) 109 (93) 46 (39)

Total 117 (100) 117 (100) 117 (100) 117 (100)

*Because the same death may be preventable by more than one device,
figures in this column are not the sum of the other three columns.
�For personalized guns, this category includes deaths where the shooter
was not in immediate control of the firearm when it discharged (for
example, a firearm that discharged when dropped from a tree stand
while hunting). For loaded chamber indicators (LCIs), this category
includes so-called Russian roulette shootings (a LCI might eliminate the
element of chance from this activity).

Table 3 Proportion of deaths preventable by at
least one safety device, by selected variable
categories, and results of x2 tests of
independence for each category

Variable
Percent
preventable

p Value
for x2*

Age (years) ,0.001
0–17 88
18–20 62
21–40 19
41+ 13

Type of gun ,0.001
Handgun 62
Long gun 8

Circumstance ,0.001
Hunting 33
Handling/transporting/loading 27
Playing with/showing gun
to others

80

Thought safety was on/problem
with safety

50

Unknown 23

*For each of the variables (age, type of gun, circumstance),
the x2 tests the null hypothesis that the proportion of
preventable firearm related deaths across the appropriate
subcategories (that is, the different age, type of gun, and
circumstance groupings) is the same.

Effects of firearm safety devices 309

www.injuryprevention.com

 on January 5, 2023 by guest. Protected by copyright.
http://injuryprevention.bm

j.com
/

Inj Prev: first published as 10.1136/ip.9.4.307 on 23 D
ecem

ber 2003. D
ow

nloaded from
 

DEFENDANT'S EXHIBIT 14

Case 8:22-cv-01421-CJC-ADS   Document 48-26   Filed 01/27/23   Page 3 of 5   Page ID
#:1068

ER-1311

Case: 23-55276, 04/28/2023, ID: 12704860, DktEntry: 12-8, Page 12 of 149



equation for these guns by providing better information
about how many lives might be directly saved by personalized
guns. For loaded chamber indicators and magazine safeties,
these concerns are minimized because potential gun buyers
already have the option to purchase guns with these features.
Just 4% of the deaths in our sample were preventable by a

magazine safety. The action of removing the ammunition
magazine from a pistol prior to the shooting is apparently less
common than other circumstances surrounding firearm
related deaths, or at least is less frequently noted in medical
examiner and police reports. However, the passive or
automatic nature of magazine safeties, coupled with their
relatively low price and mechanical simplicity, suggests that
these devices remain a useful injury intervention.
Although safer handling or storage of firearms might also

have prevented some of the deaths in our sample, this was
not the focus of our research. In addition, there is some
evidence that it may be quite difficult to alter the firearm
handling, ownership, or storage practices of children18 19 and
adults.20–23

For the present study we did not examine the safety
devices’ effects on suicides and non-negligent homicides.
Personalized guns, in particular, might prevent youth
suicides, and even some homicides where the gun was
recently stolen from its owner. Future research, based on
newly developed surveillance systems, might therefore yield
greater estimates of the number of lives saved by these
devices when all deaths are included.

Limitations
Our study has several limitations. There is inherent uncer-
tainty in any determination of whether some safety device
might have prevented any given death. We have tried to
minimize some of this uncertainty by establishing reasonably
specific rules and by using multiple coders. With data from
Maryland and Milwaukee, the generalizability of our findings
to other areas or to the United States as a whole is uncertain.
However, the comparability of our findings regarding
preventability among the two regions, and with other
research, suggests that regional variation in preventability
within the United States may not be especially great. The age
distribution of our sample is somewhat younger than the
nation as a whole, though the gender distribution is similar
to national data.
As described, we did not include negligent homicides in

Maryland. However, the purpose of our analysis was not to
determine the raw number of preventable deaths, but the
proportion of deaths that might be prevented by the various
safety devices. Only if the proportion of negligent homicides
in Maryland that were preventable was very different from
the rest of the deaths in our sample would their absence
affect our results. The similarity in preventability of
Milwaukee’s negligent homicides with the rest of the deaths
suggests that this is probably not the case.
For several reasons, our estimate of the number of lives

that might be saved by the three safety devices may be
conservative. First, the reported number of unintentional
deaths in the United States is likely to be an underestimate
since many of these deaths, as in our Milwaukee data, are
coded as negligent homicides. Inclusion of these negligent
homicides substantially increased the number of Milwaukee
cases in our sample. Also, in our calculations of lives
potentially saved, we use only those deaths we classified as
preventable, not those classified as possibly preventable.
On the other hand, we understand the uncertainties

inherent in this or any calculation of possible lives saved
under various assumptions. For example, this calculation
assumes that the proportion of deaths preventable in our
sample would be the same for the United States as a whole.

In addition, our lives saved calculations assume that all
firearms would have the safety devices. Of course, even if new
firearms were required to contain the devices, many older
guns without the devices would remain in circulation.
Therefore, it might be some years before the maximum
benefit of the technologies would be felt. We also assume
that LCIs can be designed, as a new California law requires,
to be understood even by untrained users.24

Some might even argue that the inclusion of new safety
devices into firearms could result in the loss of lives, for
example if the firearm did not function as intended during a
defensive gun use, or if the increased cost forced some to
forgo the purchase of a gun. Designers of personalized guns
attempt to minimize or eliminate any interference with the
normal operation of the firearm. LCIs and magazine safeties
should result in little change to the operation or cost of a gun.
The increased cost of personalized guns, and the impact this
might have on purchasing decisions, is not known. In
addition, despite the arguments of some researchers,25 the
best available evidence suggests that there are relatively few
defensive uses of guns compared with gun related deaths and
crimes.26 27

CONCLUSION
Despite the potentially lifesaving benefits of firearm safety
technologies, most firearm manufacturers have not provided
these devices voluntarily.6 7 In the United States, the public
would support legislation requiring these devices. In one
national poll, legislation requiring all new handguns to
contain a LCI (73% in favor) or personalization technology
(71% in favor) were each supported by a large majority of the
respondents.28

Certainly, incorporating safety devices into firearms is not
the only appropriate strategy for responding to the many
different causes of firearm violence. However, examples of
successful design changes for other products (such as motor
vehicles and prescription drug containers),29 30 coupled with
the results of our study, suggest that product modification
should remain an important intervention for firearms as well.
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Key points

N Changing the design of products to make them safer is
a proven injury prevention strategy, but for firearms
this strategy has not yet been widely adopted.

N For firearms, loaded chamber indicators and maga-
zine safeties are designed to prevent some deaths
where the shooter did not know the gun was loaded;
personalization devices prevent the gun from being
fired by an unauthorized user.

N In this study of the lifesaving potential of these three
firearm safety devices, 44% of the deaths in the sample
were preventable by at least one of the devices.

N Design changes to firearms have the potential to save
hundreds of lives each year in the United States.
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Lighter balls for younger children

Please visit the
Injury
Prevention
website [www.
injurypreven-
tion.com] for a
link to the full
text of this
article.

T
he incidence of hand and wrist injuries from balls used by children in sporting activities
may be reduced by increasing awareness of parents and coaches, using lighter balls, and
introducing weight categories for players.

The case notes of all children aged 6–13 years attending the accident and emergency
department of the Royal Aberdeen Children’s Hospital from January to December 2001 as a
result of a wrist, hand, or finger injury sustained from a blow by a ball were reviewed and
the cause, type, and severity of the injury noted.
Altogether 187 children (125 boys, 69%) were seen over the study period. Football (soccer)

resulted in 120 (64%) of the injuries, with 93 (78%) sustained by boys. Serious injuries were
noted in 69 cases—67 fractures and two dislocations (37% of the total presentations). The
fracture rate was higher in the injuries sustained outside school.
All injuries in this study were caused by a blow from a ball. Most football injuries in

youngsters are mild, but their severity increases with age as children become heavier and
achieve higher skill levels. The study concluded with the following recommendations.
Firstly, using lighter balls for younger children would reduce the force of a blow. Secondly,
weight categories would ensure that heavier players were not kicking or throwing balls at
lighter players. Thirdly, awareness of the risk of hand and wrist injuries among parents and
coaches should be increased.
Wider implementation of these modifications should be considered, and a register of

injuries kept by sporting bodies would be of benefit in monitoring such injuries.

m British Journal of Sports Medicine 2003;37:351–353.
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Make: Wilson Combat
Model: Tactical Elite, Ambi (Black)

(WTE A A CA)
Caliber: .45 ACP
Barrel Length: 5”
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Make: Heckler & Koch
Model: P2000 SK V3
Caliber: .40 S&W
Barrel Length: 3.3”
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Make: Springfield Armory
Model: XD9162
Caliber: .45 ACP
Barrel Length: 5”
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Make: Sig Sauer
Model: P229 (Black) 229R 9 BSS CA

Caliber: 9mm
Barrel Length: 3.9”
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Make: Fabrique Nationale
Model: FN Five seven (Black) (FNH

USA Fredericksburg, VA)
Caliber: 5.7x28mm
Barrel Length: 4.75”
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Make: Glock
Model: 19

Caliber: 9mm
Barrel Length: 4.02”
Overall Length: 7.36”
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Make: Glock
Model: 26

Caliber: 9mm
Barrel Length: 3.46”
Overall Length: 6.5”
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Make: Sturm, Ruger & Co.
Model: LC380CA 13204

Caliber: .380 Auto
Barrel Length: 3.12”
Overall Length: 6”
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Reviews in American History 21 (1993): 26-30

“Politics of the Middling Sort: The Bourgeois Radicalism of Abraham Yates, Melancton Smith, and the 
New York Anti-Federalists,” in New York in the Age of the Constitution (New York Historical
Society, 1992): 151-175 

“Aristocracy Assailed: Back-Country Opposition to the Constitution and the Problem of Anti-Federalist
Ideology,” Journal of American History (1990): 1148-1172

“The Changing Historical Fortunes of the Anti-Federalists,” Northwestern University Law Review
(1989): 39-73

“Reflections on the `Late Remarkable Revolution in Government,' Aedanus Burke and Samuel Bryan's 
Unpublished History of the Ratification of the Federal Constitution,” The Pennsylvania Magazine of 
History and Biography (1988): 103-130

Book Reviews:

Journal of American History 
William and Mary Quarterly 
American Studies Journal of the Early Republic 
Pennsylvania Magazine of History and Biography 
American Quarterly 
American Journal of Legal History 
Law and History Review

Journal Manuscript Referee:

Journal of American History 
William and Mary Quarterly 
Diplomatic History  
Pennsylvania Magazine of History and Biography 
Law and History Review 
Harvard Law Review
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Stanford Law Review 
Yale Law Journal

Book Manuscript Reviewer: 

University Press of Virginia 
University of North Carolina Press
Stanford University Press
University of Massachusetts Press 
Oxford University Press
Cambridge University Press
University of Michigan Press
Harvard University Press

Invited Lectures:
“Race, Regulation, and Guns: The Battleground in the Debate Over the Second Amendment,”
Haber/Edelman Lecture:  University of Vermont,  Fall 2021 

“Second Amendment Myths and Realities,” University of Tampa, Honors College Symposium, 
November 30, 2018. 

“The Common Law and Gun Regulation: Neglected Aspects of the Second Amendment Debate,” Guns 
in Law, Amherst College, Law Justice and Society (2016) 

“The New Movement to End Gun Violence.” UCLA Hammer Museum (2016) 

“No Person May Go Armed”: A Forgotten Chapter in the History of Gun Regulation” The Elizabeth
Battelle Clark Legal History Series, Boston University College of Law, 2016 

Legacy Speaker Series: “Guns in the United States,” University of Connecticut (2016) “How does the 
Second Amendment Apply to Today?”  

American Constitution Society/ Federalist Society Debate, Tulane Law School, New Orleans (2016) 

“The Second Amendment and The Future of Gun Regulation: Forgotten Lessons From U.S. History,”
Constitution Day Lecture, Goucher College, (2015) 

Keynote Lecture: “The Second Amendment and American Cultural Anxieties: From Standing Armies to
the Zombie Apocalypse” Firearms and Freedom: The Relevance of the Second Amendment in the 
Twenty First Century, Eccles Center, British Library (Spring 2015) 

“Narratives of Fear and Narratives of Freedom: A Short Cultural History of the Second Amendment,” 
Comparing Civil Gun Cultures: Do Emotions Make a Difference? Max Plank Institute, Berlin (2014) 

“History and Mythology in the Second Amendment Debate,” Kollman Memorial Lecture, Cornell 
College, Iowa (Spring, 2013) 

“Will the Real Founding Fathers Please Stand Up or Why are so few Historians Originalists”
Constitution Day Lecture, Lehman College, Fall 2011 

“Lawyers, Guns, and Historians: The Second Amendment Goes to Court,” SHEAR/HSP Public Lecture,
Philadelphia, July, 2008 
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The Robert H. and Alma J. Wade Endowment Lecture, Kentucky Wesleyan University, “The Early 
American Origins of Gun Control” (2006) 

“Jefferson, Mason, and Beccaria: Three Visions of the Right to Bear Arms in the Founding Era,” Bill of 
Rights Lecture, Gunston Hall Plantation, Fairfax, VA  (2003) 

“A New Paradigm for the Second Amendment,” Finlay Memorial Lecture, George Mason University, 
(2001) 

“Academic Gunsmoke: The Use and Abuse of History in the Second Amendment Debate,” Cadenhead
Memorial Lecture, University of Tulsa, (2000) 

“Why the Losers Won: The Rediscovery of Anti-Federalism in the Reagan Years,” Thomas Jefferson
Inaugural Lecture, University of Leiden, Netherlands, (1995) 

Presentations: 

“From Ideology to Empiricism: Second Amendment Scholarship After Heller, “ Hastings Constitutional 
Law Quarterly Symposium, Heller at Ten, January 18, 2019 

“Firearms and the Common Law Tradition,” Aspen Institute, Washington, DC (2016) 

“The Original Debate over Original Meaning Revisited, ” British Group in EarlyAmerican History, 
Annual Meeting, Cambridge, England (2016)

“Second Amendment Historicism and Philosophy” The Second Generation of Second Amendment 
Scholarship” Brennan Center, NYU 2016 

“The Reception of the Statute of Northampton in Early America: Regionalism and the Evolution of 
Common Law Constitutionalism” OIEAHC and the USC/Huntington Library Early Modern Studies 
Institute May 29–30, 2015 

“The Right to Travel Armed in Early America: From English Restrictions to Southern Rights,” British
Group in Early American History, Annual Conference Edinburgh, Scotland (2014) 

“Progressives, Originalists, and Pragmatists: The New Constitutional Historicism and the Enduring 
Legacy of Charles Beard,” Charles Beard, Economic Interpretation and History, Rothmere Center,
Oxford University (2012) 

CUNY Early American Seminar, “The People’s Constitution v. the Lawyer’s Constitution,” 2011 

Roundtable : “The Work of J.R. Pole,” SHEAR , Philadelphia, Pennsylvania 2011) 

“The Right to Bear Arms in the Era of the Fourteenth Amendment: Gun Rights or Gun Regulation?” 
Bearing Arms, Policy, Policing, and Incorporation After Heller, Santa Clara Law School (2010) 

“Re-envisioning Early American History,” American Historical Association Annual Meeting, San Diego 
(2010) 

“The Ironic Second Amendment” Firearms, the Militia, and Safe Cities: Merging History, Constitutional 
Law and Public Policy, Albany Law School ( 2007) 

“District of Columbia v. Heller and the Problem of Originalism,” University of Pennsylvania 
Constitutional Law Workshop, Philadelphia ( 2007) 
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“Progressives and the Gun Control Debate,” American Constitution Society, Harvard Law School, 
(2006) 

“The Problem of Popular Constitutionalism in Early American Constitutional Theory,” American
Association of Law Schools, Annual Conference (2006) 

“Popular Constitutionalism and the Whiskey Rebellion,” Symposium on Larry Kramer’s The People 
Themselves, Chicago-Kent Law School (2005) 

Roundtable Discussion on the Second Amendment and Gun Regulation, NRA/ GMU Student’s For the 
Second Amendment Symposium (2005) 

“The Early American Origins of the Modern Gun Control Debate: The Right to Bear Arms, Firearms 
Regulation, and the Lessons of History,” Gun Control: Old Problems, New Problems, Joint 
Conference Sponsored by the John Glenn Institute and Stanford Law School (2005) 

“Original Rules for Originalists?” University of Minnesota Law School (2005) 

“The Fourteenth Amendment and the Origins of the Modern Gun Debate,” UCLA, Legal History 
Workshop (2004) 

“Beyond Consensus, Beyond Embarrassment: The Use and Abuse of History in the Second Amendment 
Debate,” American Society of Legal History, Austin, TX (2004) 

“Armed in the Holy Cause of Liberty: Guns and the American Constitution,” NYU Legal History 
Colloquium (2004) 

“Digital Searches and Early American History,” SHEAR Brown University (2004)  

“Well Regulated: The Early American Origins of Gun Control,” The Second Amendment and the Future 
of Gun Regulation,” Joint Conference Sponsored by the John Glenn Institute and Fordham Law 
School, New York (2004) 

“Minuteman, Mobs, and Murder: Forgotten Contexts of the Second Amendment,” Department of 
History, University of California Berkeley (2003) 

“History vs. Originalism in the Second Amendment Debate,” Federalist Society/ American Constitution
Society, George Washington University Law School, Washington D.C. (2003) 

“Self-defense, Public Defense, and the Politics of Honor in the Early Republic,” Lake Champlain Early
American Seminar, Montreal (2003) 

“The Ironic Second Amendment” "Gun Control: Controversy, Social Values, and Policy,” University of 
Delaware Legal Studies Conference, Newark, Delaware (2003) 

“Individuals, Militias, and the Right to Bear Arms: The Antebellum Debate Over Guns,” Institute for 
Legal Studies, University of Wisconsin School of Law (2004) 

“Guns in the British Atlantic World: New Research, New Directions” Society for the Historians of the
Early American Republic, Ohio State University (2003) 

“Neither Individual nor Collective: A New Paradigm for the Second Amendment,” American Bar 
Foundation, Chicago (2003) 

“The Changing Meaning of the Armed Citizen in American History,” “Americanism Conference,”
Georgetown University (2003) 
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“A New Paradigm for the Second Amendment?” Supreme Court Historical Society, Washington, D.C.
(2002) 

“Constitutional History as Cultural History: The Case of the Second Amendment” European American 
Studies Association, Bordeaux, France (2002) 

“Don’t Know Much About History: The Current Crises in Second Amendment Scholarship,” Salmon P.
Chase College of Law, Symposium, “The Second Amendment Today,” (2002) 

“History, Public Policy, and the Cyber-Age: Gun Control Policy after the Emerson Decision,” Sanford
Institute of Public Policy, Duke University (2002) 

“Constitutional History After the New Cultural History: The Curious Case of the Second Amendment,” 
Society of the Historians of the Early American Republic, Baltimore (2001) 

Roundtable Discussion, “The State of Second Amendment Scholarship,” American Historical
Association (2001) 

“Armed in the Holy Cause of Liberty: Critical Reflections on the Second Amendment Debate,”
Vanderbilt University Law School (2001) 

“Neither Individual nor Collective: A New Paradigm for the Second Amendment,” Boston University 
Law School, (2000) 

“The Current State of Second Amendment Scholarship,” National Press Club Washington, D.C.
American Bar Association, (2000) 

“Taking the Hype out of Hyper-Text, Or What Should Textbook Companies Being Doing for us on the 
Web,” OAH St. Louis, Missouri (1999) 

“The Ironies of Progressive Historiography: The Revival of Anti-Federalism in Contemporary 
Constitutional Theory,” European American Studies Association, Lisbon, Portugal (1998) 

“Deconstructing the Canon of American Constitutional History” American Society of Legal History, 
Seattle, Washington (1998) 

“Beyond Meta-narrative: The Promise of Hypertext,” American Studies Association, Seattle,
Washington (1998) 

“Text, Context, Hypertext,” American Historical Association, Washington D.C. (1998) 

“Jefferson and Enlightenment,” International Center for Jefferson Studies, Charlottesville, VA, (1998) 

“Copley’s Watson and the Shark: Interpreting Visual Texts with Multi-media Technology,” American 
Studies Association, Washington, D.C. (1997) 

“Multi-Media and Post-Modernism,” H-Net Conference, Technology and the Future of History, East 
Lansing, Michigan (1997) 

Comment on Jack Rakove’s Original Meanings, Society of the Historians of the Early Republic, State
College, PA (1997) 

“Teaching with Multi-Media Technology,” Indiana University, spring 1997 “Constitutional History from 
the Bottom Up: The Second Amendment as a Test Case,” McGill University, Montreal, Canada
(1996) 
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“Just Because You Are Paranoid, Does Not Mean the Federalists Are Not Out to Get You: Freedom of 
the Press in Pennsylvania,” University of Pennsylvania (1995) 

“Multi-Media and Post-Modernism: The Future of American Studies?” Lecture, Erasmus University, 
Rotterdam, Netherlands (1995) 

“Post-Modern American History? Ratification as a Test Case,” St. Cross College, Oxford University, 
Oxford, England (1994) 

“The Other Founders," NYU Legal History Seminar,” NYU Law School (1994) 

“Reading the Rhetoric of Ratification,” paper presented at “Possible Pasts: Critical Encounters in Early 
America,” Philadelphia Center for Early American Studies, Philadelphia, PA (1994) 

“American Historiography and Post-Modernism,” Organization of American Historians, Atlanta, GA
(1994) 

“The Anti-Federalist Origins of Jeffersonianism,” Columbia Seminar on Early American History (1994) 

“American History in a Post-Modern Age?” American Historical Association, San Francisco, CA (1994) 

“Post-Modern Constitutional History?”  Indiana University School of Law, Bloomington, IN (1993) 

Participant, Institute of Early American History and Culture, planning conference, "New Approaches to
Early American History," Williamsburg, VA (1992) 

“Mere Parchment Barriers? Federalists, Anti-Federalists and the Problem of Rights Consciousness,” 
American Studies Association, Baltimore, MD (1991) 

“James Madison and the Bill of Rights: a comment on papers by Jack Rakove, Ralph Ketcham and Max 
Mintz,” Organization of American Historians and Center for the Study of the Presidency Conference,
"America's Bill of Rights at 200 Years," Richmond, VA, (1991) 

Symposium participant, “Algernon Sidney and John Locke: Brothers in Liberty?” Liberty Fund 
Conference, Houston, TX (1991) 

“Mere Parchment Barriers? Antifederalists, the Bill of Rights and the Question of Rights 
Consciousness,” Capitol Historical Society, Washington, D.C. (1991) 

“Anti-Federalism and the American Political Tradition,” Institute of Early American History and Culture 
Symposium, Williamsburg, VA (1989) 

Interviews, Editorials, Essays, Podcasts: 

“Clarence Thomas’ Latest Guns Decision Is Ahistorical and Anti-Originalist”
SLATE June 24, 2022 
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Cherry-picked history and ideology-driven outcomes: Bruen’s originalist
distortions,” SCOTUSblog (Jun. 27, 2022, 5:05 PM),

“The Right Found a New Way to Not Talk About a School Shooting,” SLATE May 25, 2022 
“The Horror in New York Shows the Madness of the Supreme Court’s Looming Gun Decision,”
Slate May 19, 2022 
“Guns, Guns Everywhere: Last week’s subway Shooting was Horrifying. If the Supreme Court 
Creates a National Right to Carry, the Future will be Worse,”  New York Daily News Apr 17, 
2022
“The Supreme Court’s Latest Gun Case Made a Mockery of Originalism”  Slate November 10, 
2021
"‘Originalism’ Only Gives the Conservative Justices One Option On a Key Gun 
Case,” Washington Post, November 3, 2021  
“Neither British Nor Early American History Support the Nearly Unfettered Right to Carry 
Arms,” Slate November 02, 2021 
“Will the Supreme Court Create Universal Concealed Carry Based on Fantasy Originalism?” 
Slate November 1, 2021
“Biden was Wrong About Cannons, but Right About the Second Amendment,” Slate June 29, 
2021
“Barrett and Gorsuch Have to Choose Between Originalism and Expanding Gun Rights,” Slate 
April 29, 2021 Slate  
“What Today’s Second Amendment Gun Activists Forget: The Right Not to Bear Arms,” 
Washington Post, January 18,  2021 
“Could America’s Founders Have Imagined This?” The New Republic, December 20, 2019 
“Don’t Embrace Originalism to Defend Trump’s Impeachment” The New Republic, December 5, 
2019
“The Second-Amendment Case for Gun Control” The New Republic, August 4, 2019 
“The Lessons of a School Shooting—in 1853” Politico, March 24, 2018. 
“Originalism and the Second Amendment in District of Columbia v. Heller,” University of 
Chicago Law Review, Podcast, Briefly 1.9, Wed, 04/11/2018 
“Sandy Hook and the Original Meaning of the Second Amendment,” Time December, 2017
“The State of the Second Amendment,” National Constitution Center, Podcast October, 2017  
“Gun Anarchy and the Unfree State: The Real History of the Second Amendment,” The Baffler 
On-line October 2017 
“Five Types of Gun Laws the Founding Fathers Loved” Salon October 22, 2017 
“Half Cocked,” Book Forum April 2016 
“Let’s Make an Honest Man of Ted Cruz. Here’s how we Resolve his “Birther” Dilemma with
Integrity” Salon January 23, 2016 
“Guns Have Always Been Regulated,” The Atlantic Online December 17, 2015 
“The Slave-State Origins of Modern Gun Rights” The Atlantic Online 30, 2015 [with Eric
Ruben] 
PBS, “Need to Know: ‘Debating the Second Amendment: Roundtable’” April 26, 2013 
“All Guns are not Created Equal” Jan 28, 2013 Chronicle of Higher Education [with Kevin 
Sweeney]
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“What the ‘Right to Bear Arms’ Really Means” Salon January 15, 2011 “Elena Kagan and the 
Case for an Elitist Supreme Court,” Christian Science Monitor May 20, 2010 
“Gun Points,” Slate, March 8, 2010 (With Justin Florence, and Matt Shors) 
“What’s Happening to Gun Control,” To the Point, NPR. March 11, 2010
“Getting History Right,” National Law Journal, March 1, 2010
“History and the Second Amendment,” The Kojo Nnamdi Show , WAMU (NPR) March 17, 2008 
“The Court and the Second Amendment,” On Point with Tom Ashbrook, WBUR (NPR) March 
17, 2008 
“Aim for Sensible Improvements to Gun Regulations,” Detroit Free Press, April 29, 2007 
“A Well Regulated Militia,” The Diane Rehm Show, WAMU (NPR) Broadcast on Book TV
( 2006) 
“Taking a Bite out of the Second Amendment,” History News Network, January 30, 2005  
“Gun Control,” Odyssey, Chicago NPR September 8, 2004 
“Loaded Questions,” Washington Post Book World February 2, 2003
“The Right to Bear Arms,” Interview The Newshour, PBS May 8, 2002 
“Real and Imagined,” New York Times, June 24, 1999 

Other Professional Activities
Editorial Board, Constitutional Study, University of Wisconsin Press (2014-present)
Advisory Council, Society of Historians of the Early American Republic (SHEAR) (2007-2009) 
Program Committee, Annual Conference, Society of the Historians of the Early American
Republic, Philadelphia, PA 2008 
Editorial Board, American Quarterly (2004-2007)
Director, Second Amendment Research Center, John Glenn Institute for Public Service and
Public Policy, 2002- 2007
Fellow, Center for Law, Policy, and Social Science, Moritz College of Law, Ohio State
University 2001- 2004
Local Arrangements Committee, Annual Conference, Society of the Historians of the Early 
American Republic, Columbus, OH 2003 
Project Gutenberg Prize Committee, American Historical Association, 2004, 2002 
Program Committee, Annual Conference, Society of the Historians of the Early Republic, 2001 
Co-Founder Ohio Early American Studies Seminar
NEH Fellowship Evaluator, New Media Projects, Television Projects 
Multi-media Consultant and Evaluator, National Endowment for the Humanities, Special, 
Projects, Division of Public Programs, Grants Review Committee (1999) 

Court Citations, Amicus Briefs and Expert Witness Reports

US Supreme Court: 

N.Y. State Rifle & Pistol Ass’n v. Bruen, 597 U.S. __, 50 2022 U.S. Lexis 3055 (2022) 
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N.Y. State Rifle & Pistol Ass’n v. Bruen, 597 U.S. __, 26, 28, 45, 47 2022 U.S. Lexis 3055 (2022) 
(Breyer, J. dissenting)

McDonald v. City of Chicago, Ill., 561 U.S. 742, 900, 901 n.44  (2010) (Stevens, J., dissenting). 

McDonald v. City of Chicago, Ill., 561 U.S. 742, 914, 933 (2010) (Breyer, J., dissenting). 

D.C. v. Heller, 554 U.S. 570, 666 n.32, 671, 685 (2008) (Stevens, J., dissenting). 

Federal Courts: 
Jones v. Bonta, United States Court of Appeals, Ninth Circuit. May 11, 2022 --- F.4th ---- 2022 WL 
1485187.

Duncan v. Bonta, United States Court of Appeals, Ninth Circuit. November 30, 2021 19 F.4th 1087 
2021

Young v. Hawaii, 992 F.3d 765, 785-86 (9th Cir. 2021) (en banc). 

Kanter v. Barr, 919 F.3d 437, 446 n.6, 457, 462, 464 (7th Cir. 2019) (Barrett, J., dissenting). 

Medina v. Whitaker, 913 F.3d 152, 159 (D.C. Cir.), cert. denied sub nom. Medina v. Barr, 140 S. Ct. 
645 (2019).

Young v. Hawaii, 896 F.3d 1044, 1066 (9th Cir. 2018), reh'g en banc granted, 915 F.3d 681 (9th Cir. 
2019). 

Young v. Hawaii, 896 F.3d 1044, 1077 (9th Cir. 2018) (Clifton, J., dissenting), reh'g en banc granted, 
915 F.3d 681 (9th Cir. 2019). 

Teixeira v. Cty. of Alameda, 873 F.3d 670, 684–85 (9th Cir. 2017). 

Kolbe v. Hogan, 813 F.3d 160, 175 (4th Cir. 2016), on reh'g en banc, 849 F.3d 114 (4th Cir. 2017). 

Binderup v. Attorney Gen. United States of Am., 836 F.3d 336, 348 (3d Cir. 2016). 

Binderup v. Attorney Gen. United States of Am., 836 F.3d 336, 370–71, 371 n.17, 372 n.19 (3d Cir. 
2016) (Hardiman, J., concurring). 

Binderup v. Attorney Gen. United States of Am., 836 F.3d 336, 389 n.85, 405 n.187 (3d Cir. 2016) 
(Fuentes, J., concurring). 

Peruta v. Cty. of San Diego, 824 F.3d 919, 935 (9th Cir. 2016). 

Peruta v. Cty. of San Diego, 742 F.3d 1144, 1185, 1188 (9th Cir. 2014) (Thomas, J., dissenting). 

Nat'l Rifle Ass'n, Inc. v. Bureau of Alcohol, Tobacco, Firearms, & Explosives, 714 F.3d 334, 342 n.19, 
343 n.23 (5th Cir. 2013) (Jones, J., dissenting). 

Kachalsky v. Cty. of Westchester, 701 F.3d 81, 95 & n.21 (2d Cir. 2012). 

Moore v. Madigan, 702 F.3d 933, 935 (7th Cir. 2012). 

Nat'l Rifle Ass'n of Am., Inc. v. Bureau of Alcohol, Tobacco, Firearms, & Explosives, 700 F.3d 185, 
200, 202–03 (5th Cir. 2012). 

United States v. Carpio-Leon, 701 F.3d 974, 980 (4th Cir. 2012). 
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United States v. Greeno, 679 F.3d 510, 519 (6th Cir. 2012). 

United States v. Yancey, 621 F.3d 681, 684 (7th Cir. 2010). 

United States v. Rene E., 583 F.3d 8, 12, 15–16 (1st Cir. 2009). 

Miller v. Sessions, 356 F. Supp. 3d 472, 481 (E.D. Pa. 2019). 

Grace v. D.C., 187 F. Supp. 3d 124, 138 n.11 (D.D.C. 2016). 

Powell v. Tompkins, 926 F. Supp. 2d 367, 386 (D. Mass. 2013), aff'd, 783 F.3d 332 (1st Cir. 2015). 

United States v. Tooley, 717 F. Supp. 2d 580, 589–591 (S.D.W. Va. 2010), aff'd, 468 F. App'x 357 (4th 
Cir. 2012). 

United States v. Boffil-Rivera, No. 08-20437-CR, 2008 WL 8853354, 6 (S.D. Fla. Aug. 12, 2008), 
report and recommendation adopted sub nom.  

United States v. Gonzales-Rodriguez, No. 08-20437-CR, 2008 WL 11409410 (S.D. Fla. Sept. 22, 2008), 
aff'd sub nom.  

United States v. Boffil-Rivera, 607 F.3d 736 (11th Cir. 2010). 

State Courts: 

Norman v. State, 215 So. 3d 18, 30 & nn.11–12 (Fla. 2017). 

Posey v. Com., 185 S.W.3d 170, 179–180 (Ky. 2006). 

Posey v. Com., 185 S.W.3d 170, 185 n.3 (Ky. 2006) (Scott, J., concurring). 

State v. Craig, 826 N.W.2d 789, 796 (Minn. 2013). 

People v. Handsome, 846 N.Y.S.2d 852, 858 (N.Y. Crim. Ct. 2007). 

Zaatari v. City of Austin, No. 03-17-00812-CV, 2019 WL 6336186, 22 (Tex. App. Nov. 27, 2019) 
(Kelly, J., dissenting). 

State v. Roundtree, 2021 WI 1, 395 Wis. 2d 94, 952 N.W.2d 765 

State v. Christen, 2021 WI 39, 958 N.W.2d 746 

Amicus Briefs: 
Amicus Brief, Harper v. Moore, No. 21-1271 (U.S. Supreme Court, 2022)  [ISLT and 
Gerrymandering]
Amicus Brief KOX V. STATE OF GEORGIA, SUPREME COURT STATE OF GEORGIA Case 
No. S23A0167 [Second Amendment and Campus Carry]
Amicus Brief, NYSRPA v. Bruen, No. 20-843 (U.S. Supreme Court, 2021) [2nd Amendment] 
Amicus Brief, Young v. State of Hawaii N O . 12-17808 (9th Cir. 2020) [2nd Amendment] 
Amicus Brief, Gould v. Morgan, No. 17-2202 (1st Cir. 2018) [2nd Amendment]
Amicus Brief, Flanagan vs. Becerra, Central District of California Case  (2018) [2nd Amendment] 
Amicus Brief, Gill v. Whitford (US Supreme Court, 2017)  [Partisan Gerrymandering] 
Amicus Brief, Woollard v Gallagher, (4th Cir. 2013) [Second Amendment] 
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Amicus Brief Heller v. District of Columbia [Heller II] (US Court of Appeals for D.C.) (2010) [2nd

Amendment] 
Amicus Brief, McDonald v. City of Chicago (US Supreme Court,2010) [14th Amendment] 
Amicus Brief, District of Columbia v. Heller (US Supreme Court 2008) [2nd Amendment] 
Amicus Brief, Silvera v. Lockyer, case on appeal( 9

th
Circuit 2003) [2nd Amendment] 

Amicus Brief, Emerson v. U.S. case on appeal (5
th

Circuit 1999) [2nd Amendment] 
Pro-bono Historical Consultant State of Ohio, McIntyre v. Ohio, (U.S. Supreme Court, 1995) [1st 
Amendment] 

Expert Witness Reports

Rocky Mountain Gun Owners, Nonprofit Corp. v. Hickenlooper, 14-cv-02850 (D. Colo.). 
Chambers, et al., v. City of Boulder, 2018 CV 30581 (Colo. D. Ct. City of Boulder, filed June 14, 2018). 
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1814 Mass. Acts 464, An Act In Addition To An Act, Entitled “An Act To Provide For 

The Proof Of Fire Arms, Manufactured Within This Commonwealth,” ch. 192, § 1

…from and after the passing of this act, all musket barrels and pistol barrels, manufactured within this Commonwealth, 

shall, before the same shall be sold, and before the same shall be stocked, be proved by the person appointed according 

to the provisions of an act . . . with a charge of powder equal in weight to the ball which fits the bore of the barrel to be 

proved . . . § 2. That if any person of persons, from and after the passing of this act, shall manufacture, within this 

Commonwealth, any musket or pistol, or shall sell and deliver, or shall knowingly purchase any musket or pistol, 

without having the barrels first proved according to the provisions of the first section of this act, marked and stamped 

according the provisions of the first section of the act to which this is an addition . . .
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Be it further enacted, That it shall, and may be lawful for any one or more of the Selectmen of any town to enter
any building, or other place, in such town, to search for gun powder, which they may have reason to suppose to
be concealed or kept, contrary to the rules and regulations which shall be established in such town, according to
the provisions of this Act, first having obtained a search warrant therefor according to law.
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“That all cannon, swivels, mortars, howitzers, cohorns, fire arms, bombs, grenades, and iron shells of any kind,
that shall be found in any dwelling-house, out-house, stable, barn, store, ware-house, shop, or other building,
charged with, or having in them any gun-powder, shall be liable to be seized by either of the Firewards of the
said Town: And upon complaint made by the said Firewards to the Court of Common Pleas, of such cannon,
swivels, mortar, or howitzers, being so found, the Court shall proceed to try the merits of such complaint by a
jury; and if the jury shall find such complaint supported, such cannon, swivel, mortar, or howitzer, shall be
adjudged forfeit, and be sold at public auction.
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Firearms micro-stamping feasible but
not ideal, experts say

UC Davis forensic science program researchers testing new microscopic engraving technology on gun

firing pins have concluded that while it is feasible, the technology did not work well for all guns and

ammunition tested.

“My study shows that while this technology works with some firearms, it also has problems in other

firearms,“ said UC Davis forensic science graduate student Michael Beddow. “At the current time, it is not

recommended that a mandate for implementation of this technology in semiautomatic handguns be

made. Further testing and analysis is required.“

Todd Lizotte of ID Dynamics, located in Londonderry, N.H., developed a way to use an ultraviolet laser to

engrave microscopic markings onto firing pins, similar to how codes are engraved onto computer chips.

When the trigger is pulled, the micro-stamped firing pin will hit the primer of the cartridge case and leave

the marked code on it. The idea is that the ejected cartridge can be matched to the gun from which it was

fired, which is the premise for the Crime Gun Identification Act of 2007.

Governor Arnold Schwarzenegger passed the Assembly Bill 1471 in October 2007, requiring all new

models of semiautomatic pistols sold in California after Jan. 1, 2010 to be engraved with a micro-stamped

code in at least two areas of the “internal surface or internal workings parts of a pistol.“

Fred Tulleners, director of the Forensic Science Graduate Group, discovered issues with the process.

“When trying new things, we want to really investigate it,” he said. “We found it is technologically flawed.“

Tulleners is the former director of crime labs in the Sacramento and Santa Rosa areas as well as the

former director of the California Criminalistics Institute.

Beddow tested the micro-stamped firing pins of six different semiautomatic handguns, two

semiautomatic rifles and one pump action shot gun at the California Criminalistics Institute and the

California Highway Patrol Academy.

Each firing pin contained three different types of codes: an alpha-numerical code on the tip of the firing

pin surrounded by a gear code with a bar code going down the length of the firing pin. Recruits fired

2,500 rounds of ammunition to test the durability of repeated firing, Beddow said.

The ammunition was labeled in numerical order and shot through various guns. The cases were then

collected in order to see potential change in the legibility of the characters. The firing pins themselves

were photographed at intervals to determine if there had been any changes.

“We had mixed results. By and large, [in] most cases, the bar codes and gear codes did not succeed in

impact. It has to do with how the firing pin operates. Sometimes they do multiple hits,“ Tulleners said.

“For instance, [in] the AK-47 gangs use, the firing pins make multiple hits [to the cartridge].“

Multiple hits from the firing pin will mar imprints to the cartridge, thus nullifying the effectiveness of the

micro-stamping. The most successful code was the alpha-numerical code.

“The alpha-numerical code provided the best quality of the numerical codes. The quality of forgeability of

the impression ranged from firearm to firearm; every gun shoots differently and functions different so the

legibility was different,” Beddow said. “Bottom line, the technology is feasible. However, [it] does not

function equally.“

The study was supervised by David Howitt, a UC Davis chemical engineering and materials science

professor, and was completed and informally released a year ago. The study was peer reviewed by six

external reviewers, the National Research Council among them. This March, the council came out with
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the same conclusions in their report: more research would be needed to prove that firearms identification

rests on firmer scientific footing.

Other concerns with the new technology include the cost of implementing codes on all firing pins and how

beneficial the technology will be. According to Tulleners, there are three types of shootings: crimes of

passion, professional hits and assassinations (which are less solvable) and gang shootings.

“This research conceivably affects gangs. However, we routinely link cartridge cases to guns,” Tulleners

said. “Without DNA, gangs are notorious for passing guns, and just because you link a cartridge does not

mean you’ll find who did it. Gangs can deface the firing pin or buy a whole bunch of firing pins and

replace them.“

As for the cost of the firing pins, Tulleners estimated the engraved firing pins would cost $7.87 or $6.72

each, which is a very conservative estimate. “There is no real benefit to society, and the money is better

spent on other progressions in society,” he said.

WENDY WANG can be reached at campus@californiaaggie.com. 
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EXECUTIVE SUMMARY

Every time a semiautomatic firearm is discharged, a bullet will leave the barrel 
and the cartridge case, which initially contained the bullet and powder charge will 
be ejected from the firearm.  During the discharging process, working surfaces 
inside the firearm impart microscopic markings onto various areas of each bullet 
and cartridge case.  One of these working surfaces is the firing pin, an object that 
strikes the primer surface in the base or back of the cartridge case, thereby causing 
the powder charge to deflagrate and fire the bullet. These ejected cartridge cases 
are one of the key pieces of evidence used in solving firearm-related crimes. More 
precisely, it is the microscopic markings, such as those impressed onto the back of 
the cartridge case by the firing pin, that forensic firearms examiners scrutinize in 
order to determine whether an identification with the crime gun can be made. This 
examination and comparison process is highly meticulous, time consuming and 
requires a forensic scientist with specialized equipment, training and experience.   

The transfer of intentional microscopic impressions of intentional microscopic 
marking from the working surfaces of a firearm to each fired cartridge case was 
the goal behind the recent development of a micro-machining technology designed 
to machine an array of microscopic characters onto the face of a firing pin.  The 
surface area of a firing pin is sufficiently large enough for a wide variety of 
alphanumeric characters, symbols, barcode lines, or other encoding structures to 
be machined on it.  Todd Lizotte of ID Dynamics, located in Londonderry, New 
Hampshire, developed a micro-machining method that utilizes an ultraviolet laser 
to engrave micro-encoding structures onto firing pins. The method is similar to 
that used to engrave codes on computer chips.  

When the trigger is pulled, the firing pin strikes the softer primer portion of the 
cartridge case in a center fire firearm cartridge or the rim of a rimfire caliber 
cartridge depending on the type of firearm in question. This process stamps the 
laser-machined code into the primer or rim of the cartridge case.  In principle, the 
code impressed on the spent cartridge case could be looked up in a database and 
matched to a specific firearm, considerably facilitating the work of forensic 
science or police investigators. Through continuous testing and development, this 
technology has progressed from a basic alphanumeric code laser-machined on the 
face of the firing pin (known as first-generation firing pins) utilizing a masking 
method, to the current direct-writing process that can place three different 
encoding formats on a given firing pin: an alphanumeric code, a gear code and a 
radial bar code. (The latter are known as second-generation firing pins).   
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The viability of this emerging technology will impact the recent California 
Assembly Bill No. 1471 (AB 1471), the Crime Gun Identification Act of 2007, 
which was chaptered into to law and amended California Penal Code section 
12126 on October 13, 2007.  This law requires that all new models of semi-
automatic pistols have the capability of placing an microscopic array of characters 
that identify the make, model, and serial number of the pistol, etched in 2 or more 
places on the interior surface or internal working parts of the pistol, and that are 
transferred by imprinting on each cartridge case when the firearm 
is fired. 

The goal of this study, which was funded in 2005 by the California Policy 
Research Center (CPRC) as part of its annual competitive grant cycle offering to 
UC faculty, was to evaluate the efficacy of this new technology so that 
policymakers could make informed decisions in support of facilitating the 
identification of forensic science evidence in firearm-related crimes.

Research Objectives, Methods and Materials

A series of tests were conducted using a sample of readily available firearms to 
determine (1) the durability and longevity of an array of micro-characters laser-
machined onto various firing pins, (2) the effect of repeated firings on the 
legibility of impression of the micro-characters on the ejected cartridge cases, and 
(3) the ease with which laser-machined micro-characters could be intentionally 
defaced or obliterated, and (4) to evaluate the cost of the proposed technology. 

A primary question regarding the technology of laser-machined micro-characters 
laser-machined onto firing pins has to do with their ability to withstand repeated 
firing. To assess their durability, six firing pins for a .40 caliber Smith and Wesson 
Model 4006 semi-automatic pistol were equipped with second-generation 
encoding structures (containing the dot code).  These six firing pins were placed in 
six different Smith and Wesson pistols at the California Highway Patrol Academy 
and issued to six different cadets for testing during their firearms training.  Each 
cadet fired approximately 2500 rounds of ammunition.  Photomicrographs were 
taken of the firing pins before and after test firing with a Philips FEI XL-30 
Scanning Electron Microscope (SEM) so that direct comparison of any changes 
could be assessed.  The range of firearms used for this study included pistols; a 
rifle and a shotgun because these are all used in crimes of violence and may leave 
cartridge case evidence.  They consist of various handgun models (including new 
pistols at the CHP Academy) and firearms that will be in use for the foreseeable 
future.   This allowed us to observe the effects of different firing pin impressions 
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made by firearms that have different discharge pressures.  These firearms and their 
future model derivations are expected to provide similar results.

The vendor was supplied with 14 firing pins which were subsequently engraved at 
a cost of $3,500 or ~ $250.00 per firing pin.  These firing pins were obtained after 
their initial laser machining without any additional processing steps such as 
deburring, etching and diamond coating or initial test firing. The study showed 
that these additional steps are not needed because the failure mechanism is 
primarily influenced by the firearm design and these secondary processes 
including diamond coating would not resolve that issue. 

In order to determine the legibility of the impressed characters made by second-
generation firing pins, five different semi-automatic pistols (of varying make, 
model and caliber), two different caliber semi-automatic rifles and one pump 
action shotgun where chosen.  The firearms tested were: 

Ruger Mark I, .22 Long Rifle (rimfire semi-automatic pistol) 
SeeCamp, .25 ACP-LWS (semi-automatic pistol) 
AMT “ Backup”, .380 auto (semi-automatic pistol) 
Sig Sauer P229, .40 Caliber (semi-automatic pistol) 
Colt 1911 Government Model, .45 ACP (semi-automatic pistol) 
Colt AR-15, .223 Caliber (semi-automatic rifle) 
Norinco AK-Series, 7.62x39mm (semi-automatic rifle) 
Mossberg 500, 12 gauge (pump action shotgun) 

These firearms were chosen based not only upon their availability but also for the 
sake of diversifying the caliber and quality of firearm tested.  For each of the 
above firearms, a single second-generation (containing gear code) micro-serial 
numbered firing pin (i.e., bearing a gear code) was obtained1 and documented 
using an SEM. 

In addition to testing this technology with the above firearms, a variety of different 
ammunition brands were also tested with each firearm.  The point of introducing 
such variance in ammunition brand was to observe how the transfer and legibility 
of the impressed micro-characters were affected by varying primer cup 
composition and primer cup hardness.  (The brands of ammunition tested with 
each firearm can be seen in Table 3.)

1 The firing pin for the Ruger, 22LR only contains the alphanumeric encoding structures.  This is due to the 
design of the firing pin and the nature of rim fire firearms.  Due to the firing pin geometry for the Norinco, 
radial bar coding was not possible. 
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The type of ammunition one uses, can affect the impressions made by a firing pin.   
This has been well documented.  We used ammunition that was available in the 
local community.  This ammunition can be commercial, import or military surplus.
The subjects who commit crimes of violence are not selective about the type of 
ammunition they use.   The Norinco type AK rifle is one of the popular rifles used 
by street gangs as are some of the 9 mm and .45 ACP type pistols.  The Colt 1911 
.45 ACP pistol continues to be one of the most popular pistols with a substantial 
after-market parts support.  A detailed study of the California database could 
provide a frequency breakdown for new handguns sales but it is difficult because 
this database is not structured for easy sorting.   Furthermore, the California new 
handgun sales profile may not be reflective of what is routinely used in gang 
shootings.

Every cartridge case was collected in order of firing and analyzed with a variable 
magnification stereo-microscope equipped with a ring light and polarizing filter.  
From these analyses a data table was created for each firearm documenting the 
number of characters from each encoding format that were legible on each and 
every cartridge case.  This data was translated into a transfer percentage for each 
encoding format for each cartridge case. An average transfer percentage was then 
calculated for each brand of ammunition tested.  During the course of the 
experiment, the serial numbers where extensively documented with 
photomicrographs.  Finally, the averages for each brand of ammunition were 
plotted for each firearm. These charts can be found in the appendix associated with 
each firearm. 

Two different methods were designed to evaluate the ease with which laser-
machined micro-characters could be intentionally defaced or obliterated.  In the 
first method, the firing pin for an AMT “Backup” 380 Auto semi-automatic pistol 
was held perpendicular to a household sharpening stone and rubbed back and forth 
for 30 seconds.  The second method involved placing the firing pin for a Sig Sauer 
P229 semi-automatic pistol on its side on an anvil and rolling it back and forth 
while lightly peening it with a ball peen hammer for 15 seconds.  The firing pin 
was then stood on its base and the tip was peened for an additional 15 seconds.

Key Findings

The legibility and quality of the micro-stamped characters for all three encoding 
formats varied among the set of firearms tested.  The function and design of each 
firearm affected the manner in which the firing pin struck the primer or rim of the 
cartridge case, thereby controlling the depth of the firing pin impression and the 
presence or absence of firing pin drag, multiple strikes of the firing pin and flow 
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back. Three of the firearms tested demonstrated an overall decline in transfer rate, 
while the transfer rate for all firing pins tested demonstrated a direct relationship 
between the brand of ammunition tested and the transfer rate.  Each brand of 
ammunition produced a different transfer rate.  This ammunition-specific transfer 
rate was reproducible upon repeated testing. (These results are illustrated in the 
“Encoding Structures Transfer Trend” graphs located in the appendix for each 
firearm.)

Overall, the alphanumeric characters and the gear code structures proved more 
durable under repeated firings (i.e., these characters were still legible on the firing 
pins upon completion); however, some degree of degradation—i.e., flattening—
was seen on the alphanumeric structures of the firing pins tested. The dot code 
structures on the Smith and Wesson firing pins suffered severe degradation and 
deposition of foreign material, making them illegible on the firing pins (arguably a 
function of their small dimensions). 

The radial bar code structures on eight out of the fourteen firing pins tested 
exhibited severe degradation, including all six of the Smith and Wesson firing pins 
and those for the SeeCamp .25 ACP and AMT .380 Auto.  The degradation 
observed involved the flattening/peening of the radial bar code structure by 
continual contact with the walls of the firing pin aperture during repeated firing.  
With the exception of the radial bar code structures on the Sig Sauer firing pin, 
which showed moderate degradation, the radial bar codes on the remainder of the 
firing pins showed minimal signs of degradation, consisting only of the deposition 
of foreign material. 

Because of patent issues we could not obtain the coding sequence of the radial, dot 
and gear codes.  For order to remain usable there will be a minimum size for these 
alternate coding technologies and decoding information must be provided. 

Finally, both defacement/obliteration methods demonstrated that the micro-
characters could easily be intentionally destroyed with the firing pin removed from 
the firearm.  The destruction of these characters while the firing pin was installed 
in the firearm would be difficult.   

Due to the varying amounts of degradation seen on all of the firing pins, a 
determination of what constitutes a suitable lifespan of these characters needs to 
be developed.  At the current time only the alphanumeric encoding format has the 
potential to reliably transfer information from the firing pin to the cartridge case, 
thereby facilitating the identification of crime guns outfitted with micro-stamping 
technology.  If any numbering system has the future potential to handle a large 
database and have some survivability, it is the alpha–numeric system.  Future 
research effort should begin focus on alpha-numeric coding and it’s applicability 
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to the various firearms that are used in gang related shooting.   The other area that 
needs more research is to evaluate the effectiveness of firing pin serial number 
impressions (or the equivalent breech face engraved serial numbers) on brass 
cartridge cases (excluding the primer area).  Our study so far shows that this is a 
significant problem area based on our limited evaluation of impressions made by 
the firing pin in the .22 caliber pistol.  

Our expectation is that the results of the firing pins used in this study will be 
relevant to the current models we tested and their future derivation.   In this study 
we also used the Scanning Electron Microscope (SEM) to image the firing pins.  
However in a typical laboratory, such imaging will have to done by trained 
laboratory staff using a properly configured stereomicroscope.  The SEM will be 
off-limits to the cartridge case because most crime labs use the SEM for the 
detection of Gunshot residue on shooters hands and the presence of a cartridge 
case would severely contaminate the SEM. 

The basis for this report, in the form of a thesis was also reviewed by Professor 
Michael Hill in the Mechanical Engineering Department and the report, as 
submitted to the CPRC, was externally reviewed by Lucian Haag, an independent 
Firearms expert and Professors Simon Cole and George Tita of the UC Irvine 
Department of Criminology.  The report fulfilled and exceeded the purpose of the 
original grant and the reviewers’ comments are provided in Appendix O: External 
Review of the Micro-Serialized Report.

Policy Implications and Recommendations for Further 
Research

The findings of this study will have a direct impact on any legislation involving 
micro-serialized firing pins including the recently enacted revisions to California 
Penal Code section 12126 application which proposed the application of second-
generation micro-serialized firing pins manufactured by ID Dynamics to all
semiautomatic handguns sold in the state of California. As shown, while the 
technology works with some firearms, it does not perform equally well for every 
encoding structure or for every semiautomatic handgun tested.  As only a limited 
number of firing pins, encoding sequences, and firearms were tested in this study, 
it is not known how this emerging technology would perform across the board in 
relation to the over 2000 different makes and models of semiautomatic handguns 
sold in California each year. At the present time, therefore, because its forensic 
potential has yet to be fully assessed, a mandate for the implementation of this 
technology in all new semiautomatic handguns sold in the state of California is 
counter-indicated. We specifically propose further research on alpha-numeric 
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serial numbers on firearms mostly in gang related shootings, suitability of such 
alpha-numeric imprint on fired cartridge case areas other than the soft primer 
area, realistic and accurate production cost estimates for such micro-engraving 
and a evaluation as to what percent of gang related shooting could realistically be 
solved by such technology given current gang firearms usage.

The recent release of the National Research Council of the National Academies 
report on Ballistics Imaging, March 5, 2008 supports the concept of our research 
and they (NRC) recommend further research on “microstamping,”  a technique 
that imprints unique marks on guns or ammunition-”  

Several areas for further research recommend themselves, including: 

1. Criteria to determine the transfer rate required for identification 

The data collected for each cartridge case in this study only provides the transfer 
rate of each encoding format.  In order for this information to be useful, criteria 
need to be set stipulating exactly what transfer rates (for each encoding format) 
constitute a sufficient quantity of characters to allow for the potential 
identification of the firing pin that produced them.  These criteria should be 
created in conjunction with practicing firearms examiners, the state of California 
and the personnel responsible for the creation of the database for this technology. 

2.  Decoding protocols for properly interpreting radial bar and gear 
codes 

At the current time no protocols have been provided regarding the interpretation of 
the radial bar codes and gear codes. Without such protocols the impressions of 
these encoding structures are nothing more than that: impressions.  This could 
affect the current California Penal Code 12126 section if the intent of this law 
requires the implementation of this unproven secondary technology.  Decoding 
conventions need to be obtained from ID Dynamics for these two encoding 
formats to be interpretable.  Once this information is obtained, testing will need to 
be conducted to determine what factors affect their interpretation, such as changes 
in width and spacing. Without these instructions the radial bar codes and gear 
codes are rendered mute, unable to provide any identifying information. 

3. Firearm-related crime statistics to be compiled 
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A survey of crimes committed with semiautomatic handguns needs to be compiled 
and sorted into two specific categories: crimes committed by the registered owner 
of the firearm and firearm crimes committed by someone with a firearm not 
registered to the end user, such as gang related shootings.  This is especially 
important in the area of gang related shootings since firearms are frequently 
recovered, linked to past homicides but the holder of the firearms cannot be 
charged for prior homicides. This information will aid considerably in determining 
the forensic potential this technology holds for the law enforcement community in 
the identification of possible suspects in firearm-related crimes.

4. Implementation strategies to be developed collaboratively 

The development of a viable commercial implementation strategy for this 
technology is a necessity.  This must be completed in collaboration with officials 
from the state of California, firearms manufacturers and ID Dynamics.  Many 
different implementation strategies for this technology may be possible.  The laser 
micro-machining could be conducted by each individual firearm manufacturer, a 
consortium, an independent company, or by the state although the latter possibility 
is unlikely. These and other scenarios should be prototyped and evaluated prior to 
any implementation of this technology.   The role of the State could be one of 
developing specific technical detail as to the form and sequence of the micro-serial 
numbers that would complement the State’s firearms databases.  The State would 
also have to ensure that this technology is not proprietary and can be competitively 
bid by interested parties at a reasonable cost.  Ideally these scenarios should be 
prototyped and evaluated prior to any legislative or commercial implementation of 
this technology.  

5. Technology implementation prototype to be piloted 

Prior to implementing this technology statewide, a smaller-scale prototype should 
be piloted.  The ideal scenario for testing such a prototype would involve a group 
of selected law enforcement agencies equipped with a variety of handguns so that 
about 3,000 firing pins from assorted handgun models can be evaluated. This 
number of firearms equipped with micro-machined firing pins should be sufficient 
to allow for a more accurate evaluation of this technology and allow for interested 
parties to provide a realistic bid on firing pin manufacturing costs.  This study 
would provide beneficial information as to the time required and cost incurred for 
the laser machining of micro-characters onto firing pins.  It would also address the 
suitability of such micro-numbers in handguns other than the CHP Smith and 
Wesson firearms.  As an example, Glock firing pins are substantially different and 
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have different dynamics.  Furthermore if radial and gear code technology is to be 
contemplated, we need to test the coding structure with realistic serial numbers. 

Along with this we would recommend that a survey be conducted as to the utility 
of this technology in gang and non-gang related shooting incidents and compare 
this to the current NIBIN technology which images the cartridge cases found at 
crime scenes and conduct a preliminary automated comparison. 
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INTRODUCTION
When a firearm is discharged, microscopic toolmarks are imparted from the 
firearms’ internal surfaces onto the bearing surface of each bullet and cartridge 
case.  It is these individual toolmarks that forensic firearms examiners scrutinize, 
through a comparison microscope, to classify and identify the firearm from which 
these items were fired.  More specifically, a microscopic comparison is conducted 
to determine if a match can be made between the evidence bullet or cartridge case 
and test-fired specimens obtained from the firearm in question.  This identification 
process is highly time consuming, as the number of microscopic toolmarks that 
must be compared can vary in position, illumination and orientation, and requires 
specialized equipment, training and extensive experience.  

Basic Firearm Function and Firearms Evidence 

Every time a firearm is discharged, a specific series of events occur that in turn 
leave unique toolmarks on the bullet and cartridge case.  When the trigger is 
depressed the firing pin travels forward, striking either the primer (with center fire 
cartridge cases) or the rim of the cartridge case (with rimfire cartridge cases).  
Upon impact, the shape of the firing pin as well as any imperfections and/or 
residual manufacturing tool marks on the firing pin are transferred into the firing 
pin impression.  This impact initiates the deflagration of the friction-sensitive 
priming compound.  In turn this ignites the gunpowder, causing an instantaneous 
expansion of hot gases. 

The deflagration creates pressure that forces the bullet through and out of the 
barrel.  As the bullet travels down the barrel, and engages the rifling, microscopic 
imperfections from the barrel’s manufacturing processes are transferred to the 
bullet, creating a series of striations (striae).

The increase in pressure also has an effect on the cartridge case, causing it to 
expand outwards against the chamber walls as well as rearward against the breach 
face.  This expansion causes the transfer of chamber markings onto the sides of the 
case and as well as breach face markings onto the head or rim of the case and the 
primer.  Additional toolmarks are impressed on the cartridge case as it is extracted 
and ejected from the action of the firearm.  An extractor pulls the cartridge case 
out of the chamber.  This motion will result in extractor markings being produced 
on the rim of the cartridge case.  As it is being extracted, the cartridge case will 
come into contact with the ejector which will cause it to rotate towards the ejection 
port.  The ejector also produces markings that are left of the head of the cartridge 
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case.  During ejection, the cartridge case can also sustain toolmarks from 
contacting the ejection port. 

Each ammunition component (bullet and cartridge case) and the markings 
imparted on these two items during the discharge of a firearm are the key items of 
firearms evidence.  All of the markings created on the ammunition components 
will contain both class and individual characteristics. Class characteristics—
generally, manufacturing and design features that are transferred to the bullet or 
cartridge case—constitute a family of firearms or specific firearms manufacturers.  
Individual characteristics are the markings, imperfections and striae transferred to 
the cartridge case or bullet that serve as crucial evidence in the identification of a 
specific firearm. 

Micro-machining Technology 

Todd Lizotte of ID Dynamics, LLC developed a micro-machining technology that 
utilized a solid-state ultraviolet laser to machine an array of microscopic 
characters onto the tip of a firearm’s firing pin.  By normal standards, the tip of a 
firing pin is small (typically about 0.075 inches in diameter), however in the 
micro-machining world this diameter is sufficiently large enough that a wide 
variety of letters, numbers, symbols and or barcodes can be machined on its 
surface.  These characters are not readily visible to the naked eye, but can be 
easily viewed under an optical microscope at approximately 20 times 
magnification or with a scanning electron microscope (SEM).  The principle 
behind this technology is that every time a firearm is discharged, the characters 
machined on the firing pin will be impressed into the primer or cartridge case rim, 
thereby allowing for the identification of the gun from which the cartridge case 
was fired by merely reading off the impressed characters and looking them up in a 
database of all engraved firing pins and their associated firearms.

Since the advent of this technology, ID Dynamics has continuously made changes 
to the morphology and arrangement of the micro-characters.  The first-generation 
engraved firing pins contained only an array of alphanumeric characters on the 
face of the firing pin.  Proof of concept testing on this generation of firing pins 
was conducted by ID Dynamics as well as by George G. Krivosta of the Suffolk 
County Crime Laboratory in Hauppauge, New York2 and Lucien C. Haag of 
Forensic Science Services.3

2 “NanoTagTM Markings From Another Perspective,” Krivosta, George G., Suffolk County Crime 
Laboratory, Hauppauge, NY.  AFTE Journal, Vol. 38, No. 1, Winter 2006.   
3. Ballistic ID Tagging’ A Further Look”, Haag, Lucien C., Forensic Science Services, Carefree, AZ.  
PowerPoint Presentation.  
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Dot Code 

Subsequently two formats of second-generation firing pins have been produced—
see Figures 1 and 2 below—each containing three different types of encoding 
structures.  The first of the two formats (Figure 2) contained alphanumeric 
characters on the tip of the firing pin surrounded by a dot code a radial barcode.  
The second layout (Figure 1) was based on the same design as the first; however 
the dot code was replaced by a gear code.

                    Figure 1          Figure 2 

The alphanumeric coding on the tip of the firing was provided in two different 
formats: uncorrected and corrected. The uncorrected format was such that the 
characters were directly legible on the face of the firing pin thereby the 
impressions they left were backwards. The corrected format provided the 
alphanumeric characters written backwards on the firing pin so that their 
impression would be directly legible. 

According to proposed Assembly Bill 1471 (formerly AB 352),4 (missing footnote 
#4 and need to update) the “make, model and serial number” of every 
semiautomatic handgun sold in California must be machined on its firing pin. 
However, due to geometry and size constraints, the manufacturer placing an eight-
digit alphanumeric tracking/reference code (i.e., two lines of 4 characters) on the 
face of the firing pins.  By reducing the number of characters machined on the face 
of the firing pin, the size of each character can be increased which will enhance 
the legibility of their impressions on the primer.  This eight-digit alphanumeric 
code provides enough possible combinations to allow for an individual tracking 
code to be assigned to all semiautomatic handguns sold in the State of California.  
The concept is that a database will be created that will pair the alphanumeric 
tracking code placed on each firing pin with the make, model and serial number of 
the firearm in which it is placed.  As long as the tracking code in the firing pin 
impression is legible, a basic database search can be conducted to identify the 
registered owner of the firearm in question.    

4. Subsequently chaptered into law in October of 2007. 

Gear Code 

Radial Bar Code
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Issues with Laser Machining 

The firing pin in a particular firearm is typically unique to that specific make and 
model of firearm.  It is not generally interchangeable with other makes and models 
of firearms.  For this reason, every different geometry of a firing pin will have a 
unique a fixture that must be manufactured so that it will hold the firing pin 
perfectly in line with the laser.  If this alignment is not obtained, the encoding 
structure will be improperly placed on the firing pin and/or the encoding structures 
may be deformed or damaged.  This will cause an unsatisfactory or illegible 
transfer of the encoding structures into the firing pin impression.  As this micro-
character laser machining process is still in the developmental stage, the above 
issues were encountered in five out of the fourteen firing pins that were machined 
for this study.  The manufacturer was notified of these issues and the fixtures were 
corrected; replacement micro-serialized firing pins were obtained and 
subsequently used in this research.  See appendix B for images and details of 
specific the issues encountered. 

Issues with Firing Pin Machining 

For the purpose of this study, we wanted firing pins that came directly from the 
laser machining without any subsequent process such as deburring, etching, 
diamond coating and preliminary test firing.  Some of the subsequent firing pins 
provided by the vendor had this deburring/etching process completed. In 
particular; the process of diamond coating is a common industrial technique to 
increase the abrasion resistant of a particular tool that is subject to lateral abrasion.  
The technique consists of placing a very thin coating/layer of diamond like 
material on the surface of the tool.   The mechanism of wear of a firing pin micro-
serial number is impact abrasion and this result is not in surface wear but in 
structural deformation.  Impact deformation results in structural change of the 
micro engraved numbers and a diamond coating that reduces surface wear would 
have no effect this structural change.  The subsequent result of the CHP pistol 
tests and their alpha-numeric data shows that these additional machining steps 
appear to be unnecessary.

The issue is not with the micro-engraved alphanumeric number reproducibility but 
with the fact that certain combinations of firearms and ammunition will not allow 
legible reproduction of the micro-engraved numbers, alphanumeric numbers and 
the radial codes.  In this test, only the alphanumeric encoding performed well on 
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the new CHP Smith & Smith & Wesson pistols, the radial bar codes and the dot 
codes being illegible. 

Research Objectives, Methods and Materials 

A series of tests were conducted using a sample of readily available firearms to 
determine (1) the durability and longevity of an array of micro-characters laser-
machined onto various firing pins, (2) the effect of repeated firings on the 
legibility of the imprint of the micro-characters on the spent ammunition, and (3) 
the ease with which laser-machined micro-characters could be intentionally 
defaced or obliterated.

Durability and Longevity of Micro-Characters 

The initial question regarding the laser-machined micro-characters is their 
durability to withstand repeated firing. To answer this question, six firing pins for 
a .40 caliber Smith and Wesson Model 4006 semi-automatic pistol were equipped 
with second-generation encoding structures (containing the dot code).  These six 
firing pins were documented prior to firing by imaging with a Philips FEI XL-30 
Scanning Electron Microscope (SEM).  The California Highway Patrol (CHP) 
Academy provided assistance for the durability study, in that they allowed these 
firing pins to be installed in six of the Smith and Wesson Model 4006 firearms 
issued to their cadets.  Their assistance was requested because of the number of 
rounds of ammunition fired by each cadet in a relatively short period of time.  
During the course of the academy, each recruit fired approximately 2500 

Table 1 
Encoding Data for Smith & Wesson 
Firing Pins
Pin Alphanumeric Dot Code Bar Code 
A SW10, 1234 20 22 
B SW10, 1235 19 22 
C SW10, 1236 21 23 
D SW10, 1237 21 23 
E SW10, 1238 21 20 
F SW10, 1239 19 21 

DEFENDANT'S EXHIBIT 27

Case 8:22-cv-01421-CJC-ADS   Document 48-39   Filed 01/27/23   Page 19 of 50   Page ID
#:1157

ER-1400

Case: 23-55276, 04/28/2023, ID: 12704860, DktEntry: 12-8, Page 101 of 149



20

rounds of ammunition (Winchester Ranger SXT).  The alphanumeric encoding 
structures for all six firing pins were identical except for one character so as to 
allow for the inter-comparison of the wear patterns on the characters of all six 
firing pins.  The encoding characters for the six Smith and Wesson firing pin are 
listed in Table 1 above. 

The first ten cartridge cases fired from each of the six Smith and Wesson pistols 
were collected to determine if the character impressions undergo an initial break in 
period.5  Six more cartridge cases from each firearm were collected during the 
remainder of the cadets’ firearms training.  Upon completion of the CHP cadets’ 
firearms training, the serialized firing pins were removed and imaged once again 
utilizing the SEM.  A comparison of the firing pins was then conducted utilizing 
analysis TM imaging software. 

Legibility of Impressed Characters 

In order to analyze the legibility of the impressed characters in the firing pin 
impressions, five different semi-automatic pistols (of varying make, model and 
caliber), two different caliber semi-automatic rifles and one pump action shotgun 
where chosen.  These firearms were:

Ruger Mark I, .22 Long Rifle (rimfire semi-automatic pistol) 
SeeCamp, .25 ACP-LWS (semi-automatic pistol) 
AMT “ Backup”, .380 auto (semi-automatic pistol) 
Sig Sauer P229, .40 Caliber (semi-automatic pistol) 
Colt 1911 Government Model, .45 ACP (semi-automatic pistol) 
Colt AR-15, .223 Caliber (semi-automatic rifle) 
Norinco AK-Series, 7.62x39mm (semi-automatic rifle) 
Mossberg 500, 12 gauge (pump action shotgun) 

These firearms were chosen based upon their availability as well as to diversify 
the calibers and quality of firearm tested.  For each of the above firearms, a single 
second-generation (containing gear code) micro-serial numbered firing pin was 
obtained6 and documented using an SEM.  Images of all the unfired firing pins are 
illustrated in Appendix A.) 

5 A ten round break in period was suggested by Todd Lizotte, ID Dynamics. 
6 The firing pin for the Ruger, 22LR only contains the alphanumeric encoding structures.  This is due to the 
design of the firing pin and the nature of rim fire firearms.  Due to the firing pin geometry for the Norinco, 
radial bar coding was not possible. 
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In addition to the testing of this technology with multiple calibers of firearms, 
there was also a need to conduct testing with different brands of ammunition 
because of the differences in primer cup composition and primer cup hardness. A 
study conducted by Fred Tulleners7 illustrates the hardness of a primer can vary 
depending on the manufacturer of the cartridge case. The brands of ammunition 
chosen for this study were based upon public abundance and availability (see 
Table 3).  For each of the five semi-automatic pistols tested, fifty rounds of each 
brand of ammunition were fired.  Upon completion of the first series of test firing, 
further test firing was conducted keeping the order of ammunition brand constant.  
This second test firing sequence allowed cartridge cases of the same brand of 
ammunition to be compared when fired several hundred rounds apart from one 
another, allowing for more complete documentation of any possible changes in 
transfer of the characters to the firing pin impressions.  For the two rifles the 
brands of ammunition were changed every 60 rounds for the first series of test 
firing, and every 40 rounds for the second test firing. (It should be noted that the 
order of ammunition brand was kept constant between the two test firing series.)
The number of rounds per brand of ammunition was altered in the case of the 
rifles due to the number of rounds of ammunition per box.

7 “Vickers Hardness Values of Selected 40 S&W Primers,” Tulleners, Fred, California Department of 
Justice, Sacramento, CA; Randich, Erik, Lawrence, Livermore National Laboratories, Livermore, CA; 
Giusto, Michael, California Criminalistics Institute, Sacramento, CA. AFTE Journal, Spring 2003, Vol. 35, 
No 2, pp. 204-8. 

Table 2      
Encoding Structures for Each Second-generation Firing Pin 
Tested

Firearm Alphanumeric Code 
# of Teeth 
in Gear 
Code

# of Lines 
in Radial 
Bar Code 

Ruger SR10123K (Single Line of Text) N/A N/A 
SeeCamp SC10, 123C (Uncorrected Format) 7 11 
AMT AM10, 123E (Corrected Format) 9 12 
Sig Sauer P229 SS10, 1232 (Corrected Format) 7 13 
Colt 1911 CD10, 123G (Corrected Format) 7 11 
Colt AR-15 CD10, 123H (Corrected Format) 8 12 

Norinco AK NC10, 123D (Uncorrected Format) 9 N/A 

Mossberg MS10, 123B (Corrected Format) 8 12 
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The test firing series was conducted in a slightly different manner for the shotgun.  
The first series consisted of 50 rounds of each brand of ammunition and for the 
second series mixed brand bulk ammunition was used: the brand of ammunition 
for each shot was random.  Prior to the beginning of the test firing process, all 
ammunition, except for the mixed bulk 12 gauge, was engraved numerically 
identifying the location in the order of which it would be fired.   

Throughout the test firing process, the firing pins were removed and imaged with 
the SEM.  The intervals at which firing pins were imaged are as follows: after one 
shot, after 10 shots, after 100 shots and upon completion of test firing.   

Every cartridge case was analyzed visually utilizing a 7.5-64-power variable 
magnification Olympus stereo zoom microscope. To reduce the amount of glare 
and reflection from the metallic surface of the primers, a Schott ring light 
equipped with a polarizer/analyzer was used.  On the majority of the cartridge 
cases, the impressed encoding characters were best visualized under crossed 

8 The Cor-Bon ammunition utilized for this research was packaged and distributed by Corbon, but 
assembled with Remington cartridge cases (headstamp R-P) and unknown primer manufacturer 

Table 3      
List of Firearms and Ammunition Brands Tested 
Firearm Ammunition Manufacturers 

Ruger, 22 
LR

 Winchester, Remington, Federal (American Eagle), 
PMC, CCI Blazer 

SeeCamp, 
25 ACP 

 Winchester, Remington, Federal (American Eagle), CCI 
Blazer

AMT, 380 
Auto

 Winchester, Remington, Federal (American Eagle), 
PMC, Armscor, Cor-Bon 

Sig P229, 40 
S&W 

 Winchester, Remington, Federal, Speer, PMC, Corbon, 
CCI

Colt 1911, 
45 ACP 

 Winchester, Remington, Federal (American Eagle), 
PMC, Wolf, Armscor, Cor-Bon 

Colt AR-15, 
.223

 Winchester (USA, Military), Remington, Federal, PMC, 
Golden Bear, Squires Bingham, Corbon8

Norinco AK, 
7.62 x 39 
mm

Winchester, Remington (UMC), Federal, PMC, Wolf, 
Foreign Steel Case 

Mossberg
500A
12 gauge 

Winchester, Remington, Federal, PMC, Wolf, 
miscellaneous 
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polarized light.  This method of examination was chosen, as the stereo zoom 
microscope is one of the key pieces of instrumentation present in forensic firearms 
laboratories.  The use of alternative methods such as Scanning Electron 
Microscopy (SEM) or confocal microscopy to identify the illegible characters was 
not investigated since these instruments are not readily available for the analysis of 
firearms evidence within forensic laboratories.  The purpose of most SEM’s in 
forensic laboratories is for Gun Shot Residue (GSR) and trace evidence analysis, 
thus the placement of firearms evidence into the sample chamber of the SEM 
would be prohibited due to GSR contamination issues.  A data table was created 
for each of the firing pins based upon the visual the observation of the cartridge 
cases and documenting the number of characters from each type of encoding that 
were readily legible within the firing pin impressions.  For any individual 
alphanumeric character to be counted as a positive transfer, it had to be fully 
legible; partial character transfers were not counted.  For the bar code characters to 
be counted, both edges of each individual line had to be visible.  For the gear code 
characters to be counted, all three edges of each individual structure had to be 
visible.

Although the above listed firearms were intended to test the legibility of the 
impressed characters, micro-character durability and longevity data was also 
obtained and analyzed as the firing pins were documented throughout the test 
firing process. 

Micro-Character Defacement/Obliteration  

The ease in which these micro-characters can be removed or obliterated was 
questioned.  In order to answer this question, two different methods for character 
obliteration were chosen.  The methods were chosen based upon common 
household tools and objects readily available to the general public.  The firing pins 
that were selected were the AMT .380 Auto and the Sig Sauer P229 semi-
automatic pistols.

The first obliteration method tested entailed rubbing the face of the AMT firing 
pin on the fine-grain side of a household sharpening stone.  This method attempted 
to obliterate the alphanumeric and gear code structures from the firing pin while 
leaving the radial bar code undamaged.  The firing pin was held perpendicular to 
the fine grain side of the sharpening stone and rubbed back and forth with 
moderate pressure for 30 seconds.  No further action was taken.  The firing pin 
was then installed in the firearm and ten rounds of Winchester ammunition were 
test fired. 
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In the second obliteration method a 16-oz. ball peen hammer was used to lightly 
peen the Sig Sauer P229 firing pin containing all three encoding structures.  To do 
so, the firing pin was laid on its side on the anvil portion of a steel bench vice and 
rolled back and forth while lightly peening the radial bar code.  This process was 
conducted for 15 seconds.  The firing pin was then placed with its base on the 
anvil and the face of the firing pin containing the alphanumeric and gear code 
structures was lightly peened for 15 seconds.  No further action was taken to 
obliterate the encoding structures. The firing pin was then installed in the firearm 
and ten rounds of Winchester ammunition were test fired.
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KEY FINDINGS AND DISCUSSION
Durability and Longevity of Micro-Characters 

The SEM images of all micro-serialized firing pins were analyzed using 
analySISTM imaging software.  For each firing pin, measurements were obtained 
(in microns) of the width and height of every alphanumeric character.  These 
measurements were taken prior to test firing, at set intervals throughout test firing, 
and then once again after test firing: measurements were only taken before and 
after test firing for the six Smith and Wesson Model 4006 firing pins.

Smith and Wesson Model 4006, 40 S&W Semi-Automatic Pistol 

Comparing the measurements of the height and width of the alphanumeric 
characters before and after firing 2500 rounds of ammunition, only minor changes 
were seen on all of the firing pins except for Pin F.  All of the firing pins showed a 
softening9 of the alphanumeric characters’ visual appearance. Two of the 
alphanumeric characters on firing pin F, “W1”, in the top row of text showed a 
large amount of deformation.  Both of the characters where flattened and shifted 
slightly to the right. The number “6” in the second row of text on firing pin C also 
showed a slight deformation in character.  One other issue noticed amongst the 
alphanumeric characters was the deposition of foreign material in and around the 
characters.  This deposited material is from byproducts of the discharge of the 
ammunition as well as from the softer primer material. 

The dot code structures surrounding the face of the firing pin showed extreme 
wear and degradation.  On all six of the firing pins, the multiple dot code 
structures were obliterated from repeated firing, or were filled completely with 
foreign material: The filling of these structures with foreign material was common 
to all six firing pins. The majority of the dot code structures did not survive 
through the full test firing cycle. 

The radial barcode structures also showed extreme wear and degradation.  First 
noted was obliteration of the bar code structures near the tip of the firing pin by 
the firing pin aperture.  Enough size difference between the diameter of the firing 
pin and the diameter of the firing pin aperture (Figure 3) was present to allow the 
firing pin to move from side to side while at full extension during firing.  The 

9 “Softening” describes the smoothing out of the characters’ surfaces, rounding of the characters edges, and 
disappearance of rough/jagged fragments on the characters’ surfaces left from the laser machining process. 
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impact of the firing pin against the walls of the firing pin aperture caused a 
peening affect, thus pounding a portion of the bar code structures flat (Figure 4).
This effect was noticed on all six of the firing pins.  The remaining portion of the 
bar code structures between the obliterated section and the tip of the firing pin 
were filled with deposited foreign material.

Firing Pin 
Aperature 

Figure 3 Figure 4

Of the three forms of encoding structures present on the six Smith & Wesson 
firing pins tested, the bar code structures and dot code structures were the most 
susceptible to degradation from repeated firing.  The alphanumeric encoding 
structures on the face of the firing pins demonstrated moderate-to-good durability 
and retention of overall shape, except for the few above-mentioned characters on 
firing pins C and F.  The testing of the durability and longevity of the micro-
characters over a period of firing 2500 rounds of ammunition was felt to be 
adequate in comparison to the average number of rounds of ammunition fired over 
the lifetime of most semi-automatic pistols.  The measurements for the 
alphanumeric characters and supporting images are illustrated in Appendix C. 

Ruger MK I, .22 LR Semi-Automatic Pistol 

The evaluation of the micro-machined characters for the Ruger .22 LR firing pin 
was based upon alphanumeric encoding only, as most of the firing pins for .22 
caliber rimfire firearms are not amenable for gear and radial bar code labeling.  
The first issue to address regarding this firing pin is the quality of its original 
manufacture.  The quality of the alphanumeric characters on this firing pin was 
inferior to those found on the rest of the firing pins tested.  The edges of the 

Radial Code 
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characters lacked crispness and their alignment was poor.  The largest issue was 
that the first character in the encoding sequence, “S,” was machined off the face of 
the firing pin.  The manufacturer informed the investigators that the geometries to 
be utilized for this technology on rimfire firing pins had not yet been perfected.

The second issue has to do with the fact that this is a rimfire firearm in which case 
the firing pin strikes the rim of the brass cartridge case rather than an exposed 
primer.  Thus every time the firearm is discharged; the firing pin is contacting a 
much harder material.  The last issue with the firing pin for a rimfire firearm is 
that only a portion of the end of a rectangular firing pin strikes the cartridge case, 
thus allowing for only part of the encoding structures to come into contact with the 
rim of the case.

This firing pin was test fired for a total of 250 rounds of ammunition.  Over this 
test firing period, the alphanumeric characters showed extreme signs of 
degradation, so much so that no character dimensions were obtainable.  The 
degradation and deformation of the alphanumeric characters were documented 
through SEM images only.  These images can be seen in Appendix D. 

SeeCamp .25 ACP LWS Semi-Automatic Pistol 

The alphanumeric characters on the SeeCamp firing pin showed negligible 
degradation over the course of test firing 394 rounds of ammunition.10  The only 
change in the alphanumeric characters that was noted was the softening of the 
characters’ appearance in comparison to their original state.  By the completion of 
the test firing, some build up of foreign debris was noticed in and around the 
alphanumeric characters.

The gear code structures did not appear to incur any major changes during testing.  
The only noticeable event was the slight narrowing of the structures; however, this 
narrowing was not significant. 

The radial bar code structures suffered the same degradation as the radial bar 
codes on the Smith & Wesson Model 4006 firing pins.  After ten cartridges were 
fired, the effects of the firing pin contacting the firing pin aperture were observed.  
By the completion of the test firing, a section of the radial bar code structures was 
showing severe peening from this lateral pin movement.  The remaining portion of 
the radial bar code structures, between the damaged section and the tip of the 

10 Test firing of the SeeCamp firing pin was ceased at 394 rounds of ammunition due to firearm 
malfunction.  An integral component within the firearm broke disallowing continued use of the firearm.  
This malfunction was in no way related to the testing of the laser-machined firing pin. 
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firing pin, contained deposits of foreign material.  All measurements and images 
for the above results are illustrated in Appendix E. 

AMT “Backup” .380 Auto Semi-Automatic Pistol 

The appearance of the alphanumeric characters was softened after firing ten 
rounds.  Both the “A” and the “3” showed slight deformation after the completion 
of test firing 600 rounds of ammunition.  The left side of the “A” began to collapse 
toward the center of the character and the number “3” was slightly flattened and 
gained in height by approximately 28 microns.  Both of these characters were still 
legible.

The gear code structures showed no major signs of degradation.  The deposition of 
foreign material in the gear code structures was noticed throughout the test firing; 
however, the location and severity of these deposits were not constant. 

The radial bar code structures suffered the same degradation as those on the Smith 
& Wesson firing pins.  After ten rounds had been fired, the effects of the firing pin 
striking the aperture of the firing pin port were noticed.  By the completion of the 
test firing, a section of the radial bar code structures showed severe peening to 
complete obliteration from this lateral firing pin movement.  All of the radial bar 
code structures, except one, were damaged all the way to the tip of the firing pin.  
The data and images for the above results can be seen in Appendix F. 

Sig Sauer P229, .40 S&W Semi-Automatic Pistol 

The alphanumeric characters on the Sig Sauer firing pin showed signs of softening 
after ten rounds of ammunition had been fired.  Throughout the remainder of 1000 
rounds test fired, no major signs of character degradation or deformation were 
noticed.  The number “3” in the bottom row of text showed the most signs of 
degradation.  Large amounts of foreign material deposits were noticed in and 
around the alphanumeric characters.  In some areas these deposits were level with 
the top of the characters.  However, the location and size of the deposits did not 
remain constant throughout the test firing. 

The gear code structures showed minimal to no signs of degradation.  Throughout 
the test firing process, deposits of foreign material were noticed accumulating 
within the gear code structures.  None of the deposits remained constant except for 
one; the gear code structure directly above the second “S” in the top row of text 
was almost completely filled with foreign material at 100 rounds of ammunition 
fired and remained this way through 1000 rounds fired. 
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The firing pin material that separates one radial bar code structure from the next 
suffered the most degradation within the radial bar code structures.  These 
separating structures began to fail near the tip of the firing pin, creating the 
appearance of one wide bar code structure as opposed to the intended two 
structures.  However, these separating structures were exceptionally narrow on this 
firing pin prior to testing.  Large quantities of foreign material deposits were 
visible in the entire length of most radial bar code structures.  These deposits were 
also not constant throughout the test firings.  See Appendix G for the data and 
images for the above results. 

Colt 1911, .45 ACP Semi-Automatic Pistol 

In the laser machining of this firing pin, the fixture issues were apparently not 
resolved.  The ends of the radial bar code structures are uneven and one set of 
radial bar code structures continue through the gear code almost reaching the 
alphanumeric structures.  The continuation of these two radial bar code structures 
causes them to join together at the tip of the firing pin and looked like one wide 
structure.

The softening of the appearance of the alphanumeric characters on the Colt 1911 
firing pin was not noticed until 100 rounds of ammunition were fired.  At this 
point in the test firing sequence a large quantity of foreign debris had been 
deposited around the alphanumeric characters.  By completion of test firing, at 750 
rounds fired, no major degradation of the alphanumeric characters was noticed; 
however, a large quantity of foreign debris was present around the characters 
making the “3” difficult to visualize.

The gear code structures showed no sign of degradation.  Throughout the test 
firing process, varying quantities of foreign debris deposits were noticed within 
each gear code structure.  The most sever deposits were noticed upon completion 
of the test firing. 

The separating structure between two radial bar code structures, located below the 
“12” in the second line of text, was the only portion of the radial bar code that 
showed any degradation.  A portion of this separating structure was destroyed 
within the first 100 rounds fired (This degradation is indicated in the images on 
page 4 of Appendix H with the white arrows).  Throughout test firing, varying 
quantities of foreign debris were noticed within the radial bar code structures. See 
Appendix H for data and images associated with the above results. 
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Colt AR-15, .223 Semi-Automatic Rifle 

The alphanumeric characters on the Colt AR-15 firing pin were not as rough 
before firing as those on some of the other firing pins. This was due to a secondary 
process performed by ID Dynamics to remove unwanted debris left behind by the 
laser machining process.  Even with the removal of the machining debris from the 
face of the firing pin, a softening of the alphanumeric characters was noticed after 
10 rounds were fired; after 100 rounds, there was noticeable degradation.  The top 
of the number “1” in the bottom row of text was beginning to disintegrate and the 
rest of the characters, except for the “C”, were beginning to flatten out.  Upon 
completion of test firing, through 760 rounds of ammunition, all of the 
alphanumeric characters had begun to flatten and lose surface material. 

The only sign of degradation exhibited by the gear code structures was a softening 
in their edges.   Deposits of foreign material were minimal throughout test firing 
except for one of the gear code structures after 760 cartridges were fired, the one 
directly to the right of the number “1” in the bottom line of text, had been filled 
with a foreign substance.   

Throughout the test firing, the quantity of foreign material deposition present in 
the radial bar code structures increased to a maximum upon completion of the test 
firing.  See appendix I for the data and images for the above results. 

Norinco AK, 7.62x39mm Semi-Automatic Rifle 

All of the encoding characters on the Norinco AK firing pin were extremely crisp 
prior to firing. After ten cartridges had been fired, a softening of the alphanumeric 
characters was noticeable.  Also, at ten rounds fired, the right side of the letter “N” 
was beginning to slant to the left and the letter “D” was beginning to rotate 
clockwise on the base.  Imaging at 100 and 600 rounds of ammunition fired 
revealed the continued deformation of the letters “N” and “D” as well as the 
elongation of the letter “C” and the number “3.” Various quantities of foreign 
deposits were seen throughout test firing, however at 600 rounds, severe 
deposition of foreign material had accrued, covering over half of the letter “N” and 
the number “1” (in the bottom row).  All alphanumeric characters were readily 
legible upon completion of test firing except for the “N” and “1”.  The “D” could 
potentially be mistaken for a deformed “0” or “O”.

The gear code structures showed discernable signs of degradation.  Throughout 
test firing, varying quantities of foreign material deposits were observed. The most 
severe deposits  were seen after 600 rounds by which point three of the structures 
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were completely filled and not readily visible and a fourth partially filled but still 
visible. The images and data for the above results are illustrated in Appendix J. 

Mossberg 500A, 12 Gauge Pump Action Shotgun 

Post machining, secondary processes were conducted on the Mossberg firing pin 
by the manufacturer to remove unwanted debris left behind by the laser machining 
process.  No noticeable changes occurred to the alphanumeric characters after 10 
rounds of ammunition were fired.  After 100 rounds, a softening of the characters 
was noticeable.  At this point, minor degradation to the number “1” in the top row 
was observed as a loss of material in the center of the character.  Also at this point 
minor deposition of foreign material around the characters was noticed.  In the 
images taken upon the completion of the test firing, after approximately 850 
rounds fired, significant flattening of the characters was noticed.  The spacing 
between the top and bottom rows of text had collapsed, as had some of the spacing 
between the characters in each row.  At this point a larger quantity of deposited 
foreign material had accrued around the alphanumeric characters.

Throughout test firing, varying quantities of foreign material were deposited in the 
gear code structures.  After 100 rounds, damage to the face of the firing pin was 
noticed, consisting of a small depression that caused the narrowing of the gear 
code structure located above the number “1” in the top row.  Through the 
remainder of the test firing the edges of the gear code structures were rounded 
causing a slight change in their dimensions. 

The radial bar code structures showed no visible sign of degradation; however, 
throughout test firing varying quantities of foreign material deposits were visible.  
The quantity of foreign material present in the radial bar code structures was not 
constant.  See Appendix K for images and data for the above results. 

Legibility of Impressed Characters 

Each firearm tested produced a unique shape and depth of firing pin impression.  
Due to this variation in the firing pin impressions the results for the legibility of 
the impressed characters will be presented separately for each firearm. 

There were three main factors that contributed to the quality of the impressed 
characters as well as the quantity of the characters that were transferred: depth of 
firing pin impression, firing pin drag and multiple strikes of the firing pin in the 
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same impression.  Firing pin drag is caused by the cartridge case beginning its 
ejection prior to the firing pin being fully retracted from the firing pin impression.  
This causes the firing pin to be drug out of the firing pin impression and across 
part of the surface of the primer.  In some instances this action obliterated some of 
the transferred characters.  Firing pin drag did not occur on all of the firearms 
tested.

Firing pins striking more than once in the same firing pin impression can cause 
several different issues.  Each time the firing pin strikes the primer it does not 
strike in the exact same location as the original impression. The method by which 
the firing pin is secured in the firearm as well as the design of the firearms bolt 
assembly will dictate the impending results, the character orientation and location 
of each subsequent strike.  The analysis of cartridge cases that were struck more 
than once by the firing pin was conducted in a specific manner.  Many of the 
cartridge cases containing multiple firing pin strikes showed more legible 
characters than are present on the firing pin.  In these cases, whichever strike 
produced the greatest number of impressed legible characters was counted.  Any 
legible characters produced by one of the other firing pin strikes were not counted.

Smith and Wesson Model 4006, .40 S&W Semi-Automatic Pistol 

Seventeen cartridge cases were collected, throughout the micro-character 
longevity study from each of the six Smith & Wesson firing pins tested.  All six 
Smith & Wesson firearms produced, on average, firing pin impression of 
sufficient depth to allow for the engagement of all three types of encoding 
structures with the primer.  Instances of multiple firing pin strikes in the same 
impression were observed in at least two of the cartridge cases collected from each 
firing pin.  Firing pin drag was also observed from each of the six firing pins 
tested.  In the majority of instances, where firing pin drag was observed, it was 
responsible for the obliteration of some of the transferred characters. 

The alphanumeric characters, for the cartridge cases from all six firing pins, 
showed an average overall transfer rate of 90%.  The percent transfer for any one 
cartridge case ranged from a complete transfer (100%) to as low as a 38% transfer.  
The crispness of the alphanumeric characters impressions was diminished through 
continued firing.  This was especially noticed in the evaluation of the first 10 
cartridge cases.  No discernable overall pattern was identifiable for their transfer 
rate.  The deformation of the “W1” seen on the firing pin had a direct affect on the 
transferred characters.  The flattened “W1” caused these two characters as well as 
the “S” and the tops of the “2”and “3” not to be legible in the impression.   

DEFENDANT'S EXHIBIT 27

Case 8:22-cv-01421-CJC-ADS   Document 48-39   Filed 01/27/23   Page 32 of 50   Page ID
#:1170

ER-1413

Case: 23-55276, 04/28/2023, ID: 12704860, DktEntry: 12-8, Page 114 of 149



33

The dot code structures were the most difficult of the encoding structures to 
visually identify in the firing pin impressions.  An average overall transfer rate of 
62% was observed.  The percent transfer of dot code structures for any one 
cartridge case ranged from a complete transfer (100%) to no transfer (0%).  A 
general decreasing trend throughout test firing was noticed in the transfer rate of 
the dot code structures for all of the firing pins except for firing pin F.  The 
transfer rate of the dot code structures for pin F was sporadic.  This decreasing 
transfer rate can be attributed to the accumulation of foreign debris within the dot 
code structures.

The transfer of the radial bar code structures to the firing pin impression was 
directly dependent upon the depth of the firing pin impression.  All instances 
where zero impressed bar code structures were identifiable, the firing pin 
impression lacked sufficient depth to allow the radial bar code to engage the 
primer.  The average overall transfer rate of 66% for the radial bar code structures 
was observed.  The percent transfer for the number of radial bar code structures 
transferred to any one cartridge case ranged from a complete transfer (100%) to no 
transfer (0%).  The transfer rate for each of the six firing pins was sporadic, except 
for firing pin E that showed a general decreasing transfer rate.  The quality of 
transfer of the radial barcode structures was diminished by the degradation of a 
section of the encoding structures.  The peening of a section of radial barcodes by 
the firing pin aperture caused the transferable length of each bar code structure to 
be greatly shortened.  All tables, graphs and images for the above results are 
illustrated in Appendix C. 

Ruger MK I, .22LR Semi-Automatic Pistol 

Given the nature of this rimfire firing pin and firearm design, it was determined 
that a maximum of five out of the eight alphanumeric characters can contact the 
rim of the cartridge case, thus providing a maximum possible transfer rate of 63%.  
Over the 250 rounds of ammunition test fired, the average transfer rate of legible 
alphanumeric characters was 16%.  The percent transfer rate for any one cartridge 
case ranged from no transferred characters (0%) to a maximum observed transfer 
rate of 38%.  The transfer rate of these alphanumeric characters demonstrated an 
overall decreasing trend over the course of test firing.  This decrease in character 
transfer rate can be directly correlated to the continual degradation of the 
alphanumeric characters seen on the firing pin throughout test firing.  None of the 
impressions contained a readily legible “S”.  The lack of this character’s presence 
in the firing pin impression is due to the character being improperly machined off 
of the face of the firing pin.
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Seventy-eight out of the 250 cartridge cases analyzed showed instances where the 
firing pin struck more than one time in the same impression.  These multiple 
strikes of the firing pin made the characters, already difficult to decipher, more 
difficult to interpret.  This same situation of multiple strikes of the firing pin along 
with insufficient and poor quality character transfer, by a .22 caliber rimfire, was 
observed in a study conducted by Krivosta.1  All data and images for the above 
results are illustrated in Appendix D. 

SeeCamp, .25 ACP LWS Semi-Automatic Pistol 

The major issues facing the rate and quality of character transfer for this firearm 
were the shallow firing pin impressions, multiple strikes of the firing pin within 
the same impression and flowback.  Flowback is the bulging of the primer into and 
around the firing pin port.  This is caused by a combination of the firearm design, 
weak primer cup material and the high pressure in the cartridge case upon 
discharge.  Flowback was noticed with all brands of ammunition tested; 
Remington produced the most severe.  On cartridge cases with nickel plated 
primers, the flowback caused this plating to crack, thus increasing the difficulty of 
impressed character identification. 

Of the 394 rounds of ammunition fired, 356 of the cartridge cases showed multiple 
strikes of the firing pin within the same firing pin impression.  In the majority of 
the multiple strike impressions, the subsequent firing pin strikes displayed a lateral 
movement.  This lateral movement, in some instances, created impressions that 
appeared to contain more characters in each row of alphanumeric text than were 
actually on the firing pin. Multiple instances of impressions appearing to contain 
two rows of five or six characters were observed.  This firearm also failed to 
discharge multiple rounds of ammunition in all brands of ammunition except for 
Winchester.  The ammunition showing the worst failure to discharge rate was CCI 
Blazer: thirty out of fifty rounds of CCI Blazer ammunition tested failed to 
discharge. 

The alphanumeric characters on this firing pin displayed an average overall 
transfer rate of 78%.  The percent transfer rate for any one cartridge case ranged 
from a complete transfer (100%) to a minimum transfer of 13%.  No overall 
pattern was identifiable for the transfer percentage of the alphanumeric characters.  
Each brand of ammunition tested demonstrated a different transfer rate.

The quantity and quality of gear code structures that were identifiable in the firing 
pin impressions were directly related to the depth of the firing pin impression and 
the extent of flowback.  With increased flowback, the legibility of the gear code 
structures decreased.  An average overall transfer rate of 58% was documented for 
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the transfer of gear code structures.  For any one cartridge case a range from 
complete transfer (100%) to no transfer (0%) was observed for the gear code 
structures.    No discernable overall pattern was noticed for the transfer rate of the 
gear code structures throughout test firing: the transfer rate was ammunition brand 
specific.

The radial bar code structures on the SeeCamp firing pin did not transfer to a 
single cartridge case.  This total lack of transfer for this encoding structure was 
due to the shallow depth of the firing pin impression.  The depth of all of the firing 
pin impression for this firearm was insufficient to allow the radial bar code 
structures to engage the primer.   All data and images for the above results can are 
illustrated in appendix E. 

AMT “Backup” .380 Auto Semi-Automatic Pistol 

The only major issue facing the transfer of the encoding structures on the AMT 
firing pin was shallow firing pin impressions.  Throughout the test firing, 224 out 
of the 700 rounds of ammunition fired showed signs of multiple firing pin strikes 
in the same firing pin impression.   

The alphanumeric characters transferred with an average overall transfer rate of 
95%.  The transfer rate for any one cartridge case varied from a maximum of 
100% to a minimum of 25%.  The transfer rate remained relatively constant 
throughout test firing, except for test fires conducted with Armscor and Corbon 
ammunition.  These two brands of ammunition showed a 10% decrease in the 
transfer rate.

The gear code structures transferred at almost the exact same pattern as the 
alphanumeric characters, demonstrating a fairly constant transfer rate except when 
test fires were conducted with Armscor and Corbon ammunition.  The average 
overall transfer rate for the gear code structures was 94%.  The transfer rate for 
any one cartridge case ranged from a maximum of 100% to a minimum of 22%. 

The transfer of the radial bar code structures showed a completely different 
transfer pattern.  The first fifty rounds of ammunition fired demonstrated an 
average barcode transfer rate of 43%, with a range from 0% to 92% for any one 
cartridge case.  The remaining 650 rounds of ammunition test fired showed a 
significant drop in the transfer rate of the alphanumeric characters.  The average 
transfer rate for test fires 51-700 was just over 1%.  The depths of the firing pin 
impressions were too shallow to allow for the radial bar code structures to engage 
the primer.  The data and images related to the above results are illustrated in 
Appendix F. 
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Sig Sauer P229, .40 S&W Semi-Automatic Pistol 

The major issue that affected the legibility of the impressed characters for the Sig 
Sauer P229 firing pin was firing pin drag.  Every brand of ammunition tested, 
showed signs of firing pin drag, indicating that this is a result of the firearm’s 
function rather than being ammunition brand specific.  The gear code and radial 
bar code structures suffered the most damage from the firing pin drag, however in 
some cases the alphanumeric characters were affected as well.

Some ammunition manufacturers stamp an identifying character into the surface of 
the primers placed in their ammunition.  Of the ammunition brands tested in this 
study, CCI Blazer and Speer contained primer stamps.  These primer stamps 
interfered with the transfer and subsequent legibility of the impressed encoding 
structures.  Multiple strike situations were also noticed, but only in 113 cartridge 
cases out of the 1000 rounds of ammunition test fired.  The transfer rates for all 
three encoding structures followed almost the exact same ammunition brand based 
trends.  CCI Blazer and Remington ammunition produced the worst transfer rates.

The alphanumeric characters showed an overall average transfer rate of 94%.  The 
transfer rate for any one cartridge case ranged from a complete transfer (100%) to 
a minimum of no legible transfer (0%).  The transfer rate of these characters was 
directly dependent upon the brand of ammunition being tested as well as the 
severity of the firing pin drag. 

The gear code structures provided an overall average transfer rate of 88%, with a 
range from complete transfer (100%) to as low as 14%.  The legibility of the 
transferred gear code structures was also dependent upon the presence and severity 
of firing pin drag as well as the brand of ammunition being tested.  No correlation 
was present between the transfer rate of these characters and the number of rounds 
of ammunition fired. 

The radial bar code structures transferred at a much lower percentage when 
compared with the other two encoding structures.  However, the same patter of 
transfer rate based upon ammunition brand was observed.  The overall transfer 
rate for the radial bar code structures was 29%, ranging from 0-69% for any one 
cartridge case.  All data and images for the Sig Sauer P229 results are illustrated in 
Appendix G. 

Colt 1911, .45 ACP Semi-Automatic Pistol 
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As previously documented by Krivosta1, the micro-character impression for the 
Colt 1911 collected in this study demonstrated a high rate of multiple firing pin 
strikes in each firing pin impression.  Out of the 750 rounds of ammunition test 
fired 459 of the tests revealed multiple strikes within the same firing pin 
impression.  This was the major issue facing the legibility of impressed characters 
for this firing pin.

The alphanumeric characters transferred with an overall average rate of 76%, 
ranging from no transfer (0%) to complete transfer (100%) for any one cartridge 
case.  Around 100-150 rounds of ammunition fired the number “3” began to loose 
legibility.  This decrease in legibility can be associated with the deposition of 
foreign material seen on the firing pin beginning at 100 rounds of ammunition 
fired.  The transfer rate for the alphanumeric characters was dependent upon the 
brand of ammunition being tested. 

The gear code structures transferred with an average overall rate of 90%.  The 
transfer rate of these structures for any one cartridge case ranged from 57% to 
100%.   The transfer rates for the gear code structures closely followed the 
ammunition brand specific pattern.   

The radial bar code structures once again showed the lowest transfer rates of the 
three encoding structures, but still followed the same pattern as that seen with the 
other two types of encoding structures.  The radial bar code produced an overall 
average transfer rate of 59%, ranging from 0% to 91%.  The initial micro-
machining errors on this firing pin precluded a complete transfer of the radial bar 
code structures.  The two adjacent bar code structures that did not remain 
separated at the tip of the firing pin transferred into the firing pin impression as a 
single bar code structure that was twice as wide as the rest.  Since only one large 
structure was legible, instead of two narrower structures, it was counted as one 
line. The data and images for the Colt 1911 45 ACP results are illustrated in 
Appendix H. 

Colt AR-15, .223 Semi-Automatic Rifle 

Out of the 760 rounds of ammunitions test fired with the AR-15 firing pin only 77 
of them had multiple strikes within the same firing pin impression.  Golden Bear 
and Remington ammunitions caused shallow firing pin impressions.  This 
reduction in firing pin impression depth was observed both times each ammunition 
was tested.  Trends for the transfer rates of all three types of encoding structures 
were noticed following similar patterns specific to the brand of ammunition being 
tested.
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The alphanumeric characters had an observed overall average transfer rate of 88%.  
The transfer rate for any one cartridge case ranged from no transfer (0%) to 
complete transfer (100%).  A decreasing trend in the transfer rate of the 
alphanumeric characters was seen over the course of test firing.

The gear code structures on this firing pin transferred with great success.  This can 
be attributed to the lack of firing pin drag and few instances of multiple strikes 
within the same impression.  The overall average transfer rate for the gear code 
structures was 100%, ranging for any one cartridge case from 75% to 100%.

The transfer rates for the radial bar code structures varied greatly between each 
brand of ammunition tested.  Upon repeated testing, the transfer rate observed for 
each brand of ammunition was seen to be the same.  The overall average transfer 
rate for the radial bar code structures was 45%.  The transfer rate for any one 
cartridge case ranged from 0% to 92%.  The two brands of ammunition that 
caused shallow firing pin impression showed the lowest transfer rates for the radial 
bar code structures.  The data and images for the Colt AR-15 results are illustrated 
in Appendix I. 

Norinco AK-Series, 7.62x39mm Semi-Automatic Rifle 

Without the incorporation of radial bar code structures, the Norinco AK firing pin 
was evaluated based on the transfer rates of the alphanumeric and gear code 
structures.   This firearm demonstrated the most severe instances of multiple firing 
pin strikes in the same firing pin impression.  Every cartridge case collected had 
been stuck multiple times by the firing pin.  The severity of these multiple strike 
situations were enhanced due to the change in direction of each impression.  Each 
time the firing pin struck the primer, during one cycle of the firearm, the 
orientation of the encoding structures was different.  This made the identification 
of the encoding structures impression extremely difficult. 

The alphanumeric characters had an overall average transfer rate of 41%. The 
transfer rate for any one cartridge case ranged from 0% to 100%.  These characters 
showed a decreasing trend in transfer rate through continued test firing.  Each 
brand of ammunition provided a different transfer rate between the first and 
second test firing, except for the foreign steel case ammunition.  The foreign steel 
case ammunition showed very similar transfer rates between the first and second 
test firing.  The degradation that was noticed on the firing pin was transferred to 
the quality of its impression.  In many of the impressions, the deformed “D” 
looked like a “0” or “O” in the impression.  The other degraded alphanumeric 
characters increased the difficulty of interpreting the impression.  It was not 
apparent if the deposition of foreign material on the firing pin affected the transfer 
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of the characters into the firing pin impression, due to the severity of the multiple 
strikes of the firing pin. 

The gear code structures followed the same decreasing transfer rate trend and 
ammunition dependent transfer rates as that of the alphanumeric characters.  The 
overall average transfer rate was 52%, ranging from 0% to 100%.  The effects of 
the foreign material deposits that were seen in the gear code structures could not 
be identified, once again due to the affects of the multiple strikes of the firing pin.  
Each additional strike of the firing pin made the identification of the gear code 
structures very difficult, and in many cases their orientation unknown.  The data 
and images for the Norinco AK results are illustrated in Appendix J. 

Mossberg 500A, 12 gauge Pump Action Shotgun 

The impressions created from the Mossberg firing pin showed a decreasing trend 
in the transfer rate in two of the encoding structures: the alphanumeric and gear 
code structures.  These two encoding structures followed similar decreasing 
patterns.  No correlations between transfer rate and the brand of ammunition can 
be drawn, as each brand of ammunition was only fired once:  the first 300 rounds 
of ammunition fired.  The remaining 552 rounds of ammunition fired can only 
provide individual and overall transfer rates, as the ammunition utilized was of 
mixed brands and the order of firing was random.  One further issue facing the 
legible transfer of the encoding structures was the presence of oxidation on the 
surface of some of the primers.  The oxidation filled many of the impressions 
preventing the impressed characters from being identified: the oxidation also 
hindered the viewing of the impression with cross-polarized light.  Throughout test 
firing 172 of the 852 rounds of ammunition fired showed signs of multiple firing 
pin strikes.  Shallow firing pin impressions were also seen in roughly 100 of the 
shot shells collected.

The alphanumeric characters transferred at an overall average rate of 50%, ranging 
from 0% to 100% for any one shot shell.  The degradation and flattening of the 
characters seen on the firing pin was also observed in the impressions.  Beginning 
at around 150-200 rounds of ammunition fired the quality of the impressed 
characters began to rapidly decrease.  The transfer rate for the alphanumeric 
characters in the first fifty rounds of ammunition fired was 98%, decreasing to a 
transfer rate of 16% for the last 50 rounds of ammunition fired.  

The overall average transfer rate for the gear code structures was 67%.  The 
transfer rate for any one shot shell ranged from 0% to 100%.  The transfer rate of 
the gear code structures decreased with increased test firing; this can be correlated 
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to the identified degradation of these structures and deposition of foreign material 
with in them. 

The transfer of the radial bar code structures to the primer provided no increasing 
or decreasing trend.  The average overall transfer rate for these structures was 
63%, ranging from 0% to 100% for any one shot shell.  Instances of shallow firing 
pin impression depth directly affected the percent transfer of the radial bar code 
structures.  See Appendix K for data and images supporting the Mossberg 500A 
results.

Micro-Character Defacement/Obliteration 

Due to the location of the firing pins within the firearms, defacement of the micro-
characters while the firing pin is in the firearm will be extremely difficult.  The 
two micro-machined firing pins that were defaced in this study were removed 
from the firearm.

The time and tools required for the removal of a firing pin varies between 
firearms.  Table 4 lists the time and tools required to remove and immediately 
replace the firing pin in all of the firearms utilized in this study. 

Table 4     
 Time and Tools Required to Remove and Replace 
Firing Pins
Firearm Tool Required to Change Firing 

Pin Time 

Ruger, .22 LR 3/32” punch 4 min., 30 
sec. 

SeeCamp, .25 ACP 1/16” punch, needle nose plies 3 min. 

AMT, .380 Auto 1/8” roll pin punch, hammer, 
bench block 1 min 

Sig P229, .40 S&W 3/32” punch, hammer, bench 
block 3 min. 

Colt 1911, .45 ACP 1/8” punch 30 sec. 
Colt AR-15, .223 
caliber No tools required 1 min. 

Norinco AK, 
7.62x39mm

1/16” punch, hammer, bench 
block

1 min., 15 
sec.

Mossberg 500A, 12 
gauge

1/16” punch, 1/8” punch, hammer, 
bench block 3 min. 
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AMT “Backup”, .380 Auto Semi-Automatic Pistol 

The AMT firing pin was chosen for the defacement test due to the overall shallow 
firing pin impressions precluding the transfer of the radial bar code structures.  
One of the intentions of ID Dynamics for machining the radial bar code onto the 
firing pins was to allow for the transfer of potentially identifying characters in the 
event that the characters on the face of the firing pin were damaged or 
intentionally removed.  The method of defacement for this firing pin was chosen 
to test when the alphanumeric characters and gear code structures were removed, 
whether or not the radial bar code structures would be transferred into the firing 
pin impression. 

The rubbing of the firing pin for 30 seconds on the sharpening stone completely 
removed the alphanumeric and gear code structures while leaving the radial bar 
code structures intact.  Of the ten rounds of ammunition test fired none of the 
impressions contained any of the encoding structures, except for one.  Cartridge 
case number seven had two out of the nine radial bar code structures transfer, 
however they were very faint.

The defacement method was successful and it was documented that even with the 
removal of the encoding structures from the face of the firing pin the firing pin 
impressions were too shallow to allow for the transfer of the radial bar code 
structures. The transfer data and images of the defaced AMT 380 Auto firing pin 
and cartridge cases are illustrated in Appendix L. 

Sig Sauer P229, .40 S&W Semi-Automatic Pistol 

The Sig firing pin was chosen for defacement because the majority of the cartridge 
cases in the legibility study contained impressions of all three encoding structures.  
The method chosen for the obliteration of the encoding structures on this firing pin 
was intended to observe the transfer rate upon defacement of all three encoding 
formats.

The light peening of the encoding structures, for an overall time of 30 seconds, 
was a successful method of defacement.  Through ten rounds of ammunition test 
fired, no alphanumeric characters were legible in the firing pin impressions.  The 
gear code structures transferred with an average rate of 21%.  At least one gear 
code structure was visible in each impression.  Five out of the ten firing pin 
impressions contained 1 out of the eight radial bar code structures.  The transfer 
data and images of the defaced Sig Sauer firing pin and cartridge cases are 
illustrated in Appendix L. 
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Blind Test of Impressed Character Legibility 

All character legibility and character transfer data for this study was collected by 
this author.  The author having knowledge of exactly what characters and number 
of encoding structures were present on each firing pin prior to the observation of 
their subsequent impressions, analyses of a select number of cartridge cases by 
impartial parties were conducted to remove any biased conclusions.  To conduct 
this blind test, two cartridge cases were chosen from each of the firearms tested in 
this study (except for the Smith and Wesson Model 4006 firearms tested at the 
CHP Academy) for a total of 16 cartridge cases.  Table 5 seen below lists the 
cartridge case number selected for each of the firearms. 

The cartridge cases selected for this test were chosen to demonstrate different 
quality and quantity of micro-character legibility.

Prior to analysis, each of the test participants were provided with a general 
description of the geometry of the different types of micro-characters that were 
machined on the second-generation firing pins.  A variable magnification 
stereomicroscope equipped with a ring light and polarizing filter was used for the 
analyses.  The participants were instructed to view each cartridge case and record 
the number of characters from each encoding format that were legible.  This data 
was then directly compared to the transfer data obtained by this author for each of 
the sixteen cartridge cases used in this test.

The results obtained from this test varied by participant.  The results obtained by 
this author and those obtained by the two participants in this test were placed into 

Table 5      
List of Cartridge Case Numbers Chosen
for Blind Test
Firearm Cartridge Case Number 

Ruger 53, 93
SeeCamp 76, 177
AMT 4, 104
Sig Sauer 9, 70 
Colt 1911 29, 215 
Norinco 126, 130
Colt AR 24, 183 
Mossberg 51, 680
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bar graphs so as a direct comparison of transfer results for each encoding format 
from each cartridge case analyzed could made.  The analysis of these comparisons 
shows variability in the interpretation of the impressed characters.  For the sixteen 
cartridge cases forty-eight comparisons were made.  In only nine of the forty-eight 
comparisons did the results obtained by the two test participants, match those 
obtained by this author.  In the remainder of the comparisons at least one of the 
sets of results differed, with fourteen comparisons in which all three sets of 
transfer data differed.  The comparisons of these results are illustrated in appendix 
M.

This blind test demonstrates the occurrence of variability in the transfer data 
results obtained through visual analysis of the micro-characters’ impressions.  
Each individual that analyzes these cartridge cases will potentially obtain different 
results.  This is due to each individual’s interpretation of the “legibility” of the 
encoding structures and alphanumeric characters. 

The concept of laser-machined micro-characters on firing pins explored by ID 
Dynamics can be a feasible technology.  Overall, the alphanumeric characters and 
the gear code structures proved to be capable of withstanding repeated firing, 
however, some degradation of the structures was seen with specific firearms.  
Since varying amounts of degradation of the micro characters was observed 
between all of the firearms tested, a determination of what constitutes an 
acceptable lifespan for these characters needs to be developed.  Further research 
and development are required for the use of this technology on rimfire firing pins.

The dot code structures tested on the Smith and Wesson firing pins were 
determined to be an unsuitable form of encoding structure for this technology.  
Due to their relatively small dimensions (in comparison to the other encoding 
structures) they suffered severe degradation as well as severe deposition of foreign 
material making them illegible on the firing pin.  These same issues were realized 
by the manufacture and were the reasons for the change to the gear code structures 
on the second-generation firing pins.   

The radial bar code structures withstood repeated test firing overall, however 
issues with specific firearms were noted.  The flattening/obliteration of a portion 
of the radial bar code structures by the continual contact with the firing pin 
aperture was observed on eight out of the fourteen firing pins tested: the SeeCamp 
25 ACP, AMT 380 Auto and all six of the Smith & Wesson Model 4006.  Since a 
limited number of firearms were tested in this study, it is unknown how many 
different firearms will produce this same result. A second issue facing the radial 
bar codes arose with the observed degradation of the separating structures between 
groups of bar code structures on the Sig Sauer firing pin.  It was unknown if this 
degradation was a result of these separating structures being machined too narrow, 
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or if it was due to the material from which the firing pin was manufactured.  This 
degradation will directly affect the width of the radial bar code structures as well 
as their impressions, thereby directly affecting the legibility and potential 
decoding.

The quality and legibility of the impressions of the three encoding formats were 
firearm and ammunition brand specific.  Each firearm demonstrated a different 
transfer pattern.  The function and design of each firearm affected the manner in 
which the firing pin struck the primer or rim of the cartridge case, thereby 
controlling the depth of the firing pin impression and the presence or absence of 
firing pin drag, multiple strikes of the firing pin and flowback. 

Three of the firearms tested showed signs of decreasing overall transfer rates 
throughout test firing, however the transfer rates for each of the encoding formats 
was seen to be directly dependent upon the brand of ammunition tested.  Each 
brand of ammunition provided a different transfer rate that can be seen in the 
“Encoding Structures Transfer Trend” graphs locate in the appendix for each 
firearm.  In most all instances the transfer rate for each brand of ammunition was 
constant upon repeated test firing.  The testing of such a wide array of ammunition 
brands demonstrated that the brand of ammunition utilized plays a direct role in 
the percent transfer and legibility of the micro-characters.  Unfortunately, the 
brands of ammunition available to the public are most likely uncontrollable.

It was demonstrated that the encoding structures on the firing pin can be damaged 
or obliterated with relative ease once the firing pin is removed from the firearm. 

The alphanumeric encoding format is currently the only one of the three encoding 
structures utilized on the second-generation firing pins that will allow for the 
potential identification of a firearm.  ID Dynamics could provide no information 
regarding the reading and decoding the impressed radial bar code and gear code 
structures.  This lack of information precludes the analysis, assessment and 
viability of these two encoding formats..  Without decoding protocols, it is 
unknown what factors and quantity of degradation will negate a positive 
identification of a firearm from these two encoding formats.  The results provided 
in the text above and in the appendices only provide the quantity of the radial bar 
code and gear code structures that were transferred into each firing pin impression.  
No data was collected regarding changes in the dimensions and or spacing of the 
structures for these two encoding formats.   In order for the radial bar code and 
gear code formats to be utilized as a method of individual firearm identification 
from micro-serialized firing pins, the methods for reading and decoding these two 
encoding formats must be obtained from the manufacturer and tested. 

Estimated Costs for Firing Pin Fabrication 
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We developed cost estimations based upon two scenarios.  The cost estimates assume a 
large production effort and serialization of numerous firing pins. The details of the cost 
estimate and the source of the data is listed in Appendix N Estimated Cost for 
Equipment Setup and the Machining of Micro-Serialized Firing Pins. These
costs assume full-scale production of serial firing pin for all new handgun sold in 
California.  If micro-serial requirement applies only to a few selected new models, one 
can logically expect a dramatic increase in manufacturer production costs which would 
invalidate the cost efficiencies we used in our estimate. 

Scenario 1: 
Stand alone processing station capable of engraving 100-200 firing pins per day.
First year cost per engraved firing pin - $7.87

Scenario 2: 
Fully automated processing station, capable of engraving 1000 plus firing pins per day. 
First year cost per engraved firing pin -$6.72

These costs are very conservative costs and can be much higher.  In fact, if additional 
processing steps are added such as deburring, etching, and diamond coating, then the end 
cost can be much more than what has been calculated in Appendix N 

External Review of the Micro-Serial Number Report.

The initial report submitted to the CPRC was reviewed by three external 
reviewers; Lucian Haag, a well known independent firearms expert, and former 
president of the Association of Firearms and Toolmark Examiners (AFTE) and 
Simon A. Cole and George Tita from the UC Irvine Department of Criminology, 
Law & Society, School of Social Ecology.  These unedited reviews and the 
responses to some of the suggestions appear in Appendix O. External Review of 
the Micro-Serialized Report.

In summary Mr. Haag  said: “The research presented not only fulfills the general 
objectives stated in the Report but goes beyond in that it also addresses the second 
generation micro-serialization---”  “The authors clearly understand forensic science 
and forensic firearms evidence. Their appendices also demonstrate skilled use of stereo 
microscopes and scanning electron microscopes. Other forensic scientists should have no 
difficulty in reaching similar conclusions from a detailed inspection of the data and 
illustrations in this Report”. 
Professor Cole said: “This is a comprehensive and informative report. The research was 
performed appropriately and competently, and the report clearly and coherently reports 
the results of the research”. “The investigators have appropriately performed the 
research they set out to do. They have also addressed some important issues that I do 
not recall from the original proposal (e.g., Recommendation #3, which is excellent and 
insightful”.
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Professor Tita said: “I have found the research report to be written in a clear and 
concise manner ----. The authors have also done a solid job in fulfilling the stated 
purpose of the originally funded research proposal.  It is my opinion that the report 
provides extremely valuable information with regards to the pending legislation 
regarding the implementation of a micro-imagine process for firing pins on all guns 
sold in California (Assembly Bill 1471).  The research findings and 
recommendations, all of which are supported by the careful and compelling 
analyses conducted by the authors, clearly demonstrate that funding such a 
program would be wasteful without further research”.
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POLICY IMPLICATIONS AND 
RECOMMENDATIONS FOR FURTHER 
RESEARCH

The finding of this study have direct implications for the Crime Gun Identification 
Act of 2007’s (AB 1471’s) proposed application of second-generation micro-
serialized firing to all semiautomatic handguns sold in the state of California.  As 
shown, while micro-stamping technology works with some firearms, it does not 
perform equally well for every encoding format or in every semiautomatic 
handgun.  As only a limited number of firing pins, encoding sequences, and 
firearms were tested in this study, it is unknown how this emerging technology 
would function across the board in relation to all the different makes and models 
of semiautomatic handguns sold in California each year.  Given this uncertainty this 
research suggests that is this technologies current stage of development it is likely 
inadequate to provide the satisfactory transfer of the micro-character from all firearms 
currently on the California Safe Handgun List.  To determine if any other firearms 
equipped with this technology will inadequately provide a satisfactory transfer of the 
micro-characters, one of every make and model of semi-automatic handgun sold in the 
state of California would have to be tested.  This would implicate that over 2000 different 
firearms would have to be equipped with micro-serialized firing pins and thoroughly 
tested. 

 Furthermore, it must be determined if the current placement of an eight-digit 
alphanumeric code (consisting of two lines of four characters) on the face of the 
firing pin will accurately allow for the inclusion of sufficient information to create 
a searchable database associating this encoding format with the “make, model and 
serial number of the pistol” as required by AB 1471 (and by AB 352. At the 
present time, therefore, because its forensic potential has yet been fully assessed, a 
mandate for the implementation of this technology in all semiautomatic handguns 
sold in the state of California is counter-indicated.  Further testing, analysis, and 
evaluation are required.  

Several areas calling for further research recommend themselves, including: 

1. Criteria to determine the transfer rate required for 
identification 
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The data collected for each cartridge case in this study only provides the transfer 
rate of each encoding format.  In order for this information to be useful, criteria 
need to be set stipulating exactly what transfer rates (for each encoding format) 
constitute a sufficient quantity of characters to allow for the potential 
identification of the firing pin that produced them.  These criteria should be 
created in conjunction with practicing firearms examiners, the state of California 
and the personnel responsible for the creation of the database for this technology. 

2. Decoding protocols for properly interpreting radial bar and 
gear codes 

At the current time no protocols have been provided regarding the proper 
interpretation of the radial bar codes and gear codes.  Without such protocols the 
impressions of these encoding structures are nothing more than that: impressions.  
Decoding conventions need to be obtained from ID Dynamics for these two 
encoding formats to be interpretable.  Once this information is obtained, testing 
will need to be conducted to determine what factors affect their interpretation, 
such as changes in width and spacing.  Without these instructions the radial bar 
codes and gear codes are rendered mute, unable to provide any identifying 
information.

3. Firearm-related crime statistics to be compiled 

A survey of crimes committed with semiautomatic handguns needs to be compiled 
and sorted into two specific categories: crimes committed by the registered owner 
of the firearm and firearm crimes committed by someone with a firearm not 
registered to the end user, such as gang related shootings.  In the crime laboratory, 
it is the firearms used in gang related shootings that are of most concern.  It is not 
unusual to link several homicides based on fired cartridge case identifications 
from the IBIS system. When the responsible handgun is later recovered from a 
suspect, they are unable to charge the suspects with the prior homicides because 
the gang participants pass the handguns between their fellow members.  By 
looking at the source/history of these recovered handguns we can estimate whether 
or not the issue of firing pin serialization would have a significant effect on linked 
the suspect to the actual homicide.  This information will aid considerably in 
determining the potential benefit this technology will provide to the law 
enforcement community for the identification of possible suspects and potential 
leads to the identification of individuals responsible in firearm-related crimes. 

4. Implementation strategies to be developed collaboratively 
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The development of a viable commercial implementation strategy for this 
technology is a necessity.  This must be completed in collaboration with officials 
from the state of California, firearms manufacturers and ID Dynamics.  Many 
different implementation strategies for this technology may be possible.  The laser 
micro-machining could be conducted by the state, each individual firearm 
manufacture, a combined effort of the two, or by another private entity.  These and 
other scenarios should be prototyped and evaluated prior to the legislative and 
commercial implementation of this technology.   

5. Technology implementation prototype to be piloted 

Prior to implementing this technology statewide, a smaller-scale prototype should 
be piloted.  The ideal scenario for testing such a prototype would be a group of 
selected law enforcement agencies equipped with about 3,000 semiautomatic 
handguns.  This number provides an incentive for vendors with firing pin 
engraving technology to come up with competitive bids to manufacture such 
serialized firing pins, which would have unique serial numbers.  It would also 
expand the study by providing for a mix of different handgun and calibers for 
those that we have not tested. This number of firearms equipped with micro-
machined firing pins should be sufficient to allow for a more accurate evaluation 
of this technology.  This study would provide beneficial information as to the time 
required and cost incurred for the laser machining of micro-characters onto firing 
pins.  It would also address the suitability of such micro-numbers in handguns 
other than the CHP Smith and Wesson firearms.  As an example, Glock firing pins 
are substantially different and have different dynamics.  Furthermore if radial and 
gear code technology is to be contemplated, we need to test the coding structure 
with realistic serial numbers. 

6. Relevance to Current Firearms 

The firearms and firing pins used in this study are relevant to current firearms and 
most of their future model changes.  The manufacture of firearms is a traditional 
and incremental process and any changes happen over a long period of time.  
Many model variations of firearms involve only incremental change to that 
particular firearm.  The CHP Smith and Wesson pistols used in this study were 
new pistols purchased by the CHP.  The Colt 1911 design pistol is still produced 
both in the traditional design and new model variation with interchangeable parts.  
Thus our expectation is that the results of the firing pins used in this study will be 
relevant to the current models we tested and the future derivatives. 
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What Micro Serialized Firing Pins 
Can Add to Firearm Identification 

in Forensic Science:
How Viable are Micro-Marked 

Firing Pin Impressions as 
Evidence?

APPENDICES

Appendix A thru Appendix O are listed in a separate PDF document. 
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ROB BONTA
Attorney General 

State of California
DEPARTMENT OF JUSTICE 

DIVISION OF LAW ENFORCEMENT 
BUREAU OF FIREARMS 

P O BOX 160487 
SACRAMENTO, CA 95816-0487 

Telephone:  (916) 210-2377 
E-Mail Address: bofregulations@doj.ca.gov 

December 23, 2022 

Firearms Manufacturers and Interested Parties 

Re: Invitation for Preliminary Comments on Proposed Rulemaking 
 Regarding Firearm Microstamping 

Background

Since 2001, California’s Unsafe Handgun Act has established baseline safety and 
certification standards for handguns. The Act places restrictions on the manufacture, sale or 
importation of “unsafe handguns” that do not meet these minimum standards.  Over a decade 
ago, California lawmakers expanded these restrictions by enacting the Crime Gun Identification 
Act, the nation’s first law mandating that newly developed semiautomatic pistols incorporate 
microstamping technology to assist law enforcement in solving gun crimes.  This technology 
transfers a microscopic array of characters (“microstamp”) from the firearm to the ammunition 
cartridge when the firearm is fired.  Law enforcement could then use the microstamped cartridge 
to identify the handgun that fired the ammunition.   

Previously, California Penal Code section 31910 had required the microstamp to be 
imprinted in two or more places on the internal working parts of the handgun.  Effective July 1, 
2022, Assembly Bill (AB) No. 2847 revised the criteria by requiring the microstamp to be 
imprinted in only one place on the interior of the handgun.  This change was made to encourage 
manufacturers to equip handguns with a microstamping mechanism.   

Invitation for Comments 

Existing regulations implementing the law do not require the unique microstamp on each 
handgun to be transmitted to and recorded by the Department of Justice (Department).  Without a 
record of this information, law enforcement is unable to use the microstamp to identify firearms 
that are used in criminal activity.   

In accordance with California Government Code sections 11346, subdivision (b), and 
11346.45, the Department seeks input from stakeholders in developing a procedure for each 
handgun’s unique microstamp to be transmitted to the Department so that it can be recorded for 
future reference.

Comments on the following topics will assist the Department in developing new regulations 
to achieve the law’s objectives in the most effective manner:  
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Firearms Manufacturers and Interested Parties 
December 23, 2022 
Page 2 

Who is best suited to provide the microstamp to the Department?  Is it manufacturers, 
U.S. distributors, a U.S. regional distribution location, or dealers? 
When should the microstamp be provided to the Department?  For example, 
manufacturers could be required to report the microstamp to the Department prior to the 
firearm being offered for sale in California, or manufacturers could be required to report 
the microstamp to the Department shortly after the sale of each microstamp-equipped 
handgun.
How should the microstamp be provided to the Department?  For example, the 
microstamp could be transmitted via an Excel document through a secure transfer 
protocol.
If the firearm part that creates the microstamp imprint needs to be replaced (e.g., a firing 
pin is broken), should the regulated replacement part have the same microstamp as the 
original part, or should the manufacturer be able to provide a replacement part with a 
different microscopic array?  

The public is invited to submit comments related to any issue regarding the implementation 
of this procedure.

Commenters are encouraged to review the short “Tips for Submitting Effective Comments” 
guide for help formulating and submitting effective comments, found here: 

https://oag.ca.gov/sites/all/files/agweb/pdfs/meeting/tips-effective-comments.pdf

This invitation for comments is not a proposed rulemaking action under Government 
Code section 11346.  This invitation for comments is part of the Department’s preliminary 
rulemaking activities under Government Code section 11346, subdivision (b).  The public will 
have the opportunity to provide additional comments on any proposed regulations or 
modifications when the Department proceeds with a notice of proposed rulemaking action. 

Time for Comments 

The Department invites interested parties to submit comments by 5 p.m., February 1, 
2023.

How to Submit Comments 

Comments may be submitted by email or mail: 

E-mail: bofregulations@doj.ca.gov
Please include “Microstamp” in the subject line. 

Mail written comments: 
Kelan Lowney 
Department of Justice 
P.O. Box 160487 
Sacramento, CA 95816 
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Firearms Manufacturers and Interested Parties
December 23, 2022 
Page 3 

Please note that comments submitted to the Department are public records.

Further Information

Information regarding the rulemaking will be posted to https://oag.ca.gov/firearms/regs.
To receive email notifications of future rulemaking activities, please e-mail: 
bofregulations@doj.ca.gov.

Sincerely,

ALLISON MENDOZA, Acting Director
Bureau of Firearms

For ROB BONTA
 Attorney General
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Source: Microstamping: A Tool to Identify Crime Guns, Solve Shootings, and Hold Gun Traffickers Accountable,
Johns Hopkins Bloomberg School of Public Health, Center for Gun Violence Solutions, 2 (2022), 
https://publichealth.jhu.edu/sites/default/files/2022-11/johns-hopkins-center-for-gun-violence-solutions-
microstamping-memo-11-2022.pdf
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Attorneys for Rob Bonta, in his official capacity 
as Attorney General of the State of California

LANCE BOLAND, ET AL.,

v.

ROB BONTA, IN HIS OFFICIAL 
CAPACITY AS ATTORNEY GENERAL OF 
THE STATE OF CALIFORNIA, ET AL.,

NOTICE OF PRELIMINARY 
INJUNCTION APPEAL

Case 8:22-cv-01421-CJC-ADS   Document 62   Filed 03/27/23   Page 1 of 3   Page ID #:2065
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PLEASE TAKE NOTICE

Charles J. Sarosy

Attorneys for Rob Bonta, in his 
official capacity as Attorney General 
of the State of California

Case 8:22-cv-01421-CJC-ADS   Document 62   Filed 03/27/23   Page 2 of 3   Page ID #:2066
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CERTIFICATE OF SERVICE

Boland, Lance, et al. v. Robert Bonta, et al.
8:22-cv-01421-CJC-ADS

NOTICE OF PRELIMINARY INJUNCTION APPEAL

all

Case 8:22-cv-01421-CJC-ADS   Document 62   Filed 03/27/23   Page 3 of 3   Page ID #:2067
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ACCO,(ADSx),APPEAL,DISCOVERY,MJDAP_OUT
UNITED STATES DISTRICT COURT

CENTRAL DISTRICT OF CALIFORNIA (Southern Division − Santa Ana)
CIVIL DOCKET FOR CASE #: 8:22−cv−01421−CJC−ADS

Lance Boland et al v. Robert Bonta
Assigned to: Judge Cormac J. Carney
Referred to: Magistrate Judge Autumn D. Spaeth
Case in other court:  9th CCA, 23−55276
Cause: 28:2201 Constitutionality of State Statute(s)

Date Filed: 08/01/2022
Jury Demand: None
Nature of Suit: 950 Constitutional − State
Statute
Jurisdiction: Federal Question

Plaintiff
Lance Boland
an individual

represented by Alexander Asch Frank
Michel and Associates PC
180 East Ocean Boulevard Suie 200
Long Beach, CA 90802
562−216−4444
Fax: 562−216−4445
Email: afrank@michellawyers.com
LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Joshua R Dale
Michel and Associates PC
180 East Ocean Boulevard Suite 200
Los Angeles, CA 90802
562−216−4444
Fax: 562−216−4445
Email: jdale@michellawyers.com
LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Konstadinos T. Moros
Michel and Associates P.C.
180 East Ocean Boulevard Suite 200
Long Beach, CA 90802
562−216−4444
Fax: 562−216−4445
Email: kmoros@michellawyers.com
LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Sean Anthony Brady
Michel and Associates PC
180 East Ocean Boulevard Suite 200
Long Beach, CA 90802
562−216−4444
Fax: 562−216−4445
Email: sbrady@michellawyers.com
ATTORNEY TO BE NOTICED

Carl Dawson Michel
Michel and Associates PC
180 East Ocean Boulevard Suite 200
Long Beach, CA 90802
562−216−4444
Fax: 562−216−4445
Email: cmichel@michellawyers.com
ATTORNEY TO BE NOTICED

Plaintiff
represented by
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Mario Santellan
an individual

Alexander Asch Frank
(See above for address)
LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Joshua R Dale
(See above for address)
LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Konstadinos T. Moros
(See above for address)
LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Sean Anthony Brady
(See above for address)
ATTORNEY TO BE NOTICED

Carl Dawson Michel
(See above for address)
ATTORNEY TO BE NOTICED

Plaintiff
Reno May
an individual

represented by Alexander Asch Frank
(See above for address)
LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Joshua R Dale
(See above for address)
LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Konstadinos T. Moros
(See above for address)
LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Sean Anthony Brady
(See above for address)
ATTORNEY TO BE NOTICED

Carl Dawson Michel
(See above for address)
ATTORNEY TO BE NOTICED

Plaintiff
Jerome Schammel
an individual

represented by Alexander Asch Frank
(See above for address)
LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Joshua R Dale
(See above for address)
LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Konstadinos T. Moros
(See above for address)
LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Sean Anthony Brady
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(See above for address)
ATTORNEY TO BE NOTICED

Carl Dawson Michel
(See above for address)
ATTORNEY TO BE NOTICED

Plaintiff
California Rifle & Pistol Association,
Incorporated
a California corporation

represented by Joshua R Dale
(See above for address)
LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Sean Anthony Brady
(See above for address)
ATTORNEY TO BE NOTICED

Carl Dawson Michel
(See above for address)
ATTORNEY TO BE NOTICED

V.
Defendant
Robert Bonta
in his official capacity as Attorney
General of the State of California

represented by Charles Joseph Sarosy
CAAG − Office of Attorney General
California Department of Justice
300 South Spring Street Suite 1702
Los Angeles, CA 90013
213−269−6356
Fax: 916−731−2144
Email: Charles.Sarosy@doj.ca.gov
ATTORNEY TO BE NOTICED

Gabrielle D Boutin
CAAG − Office of the Attorney General
California Department of Justice
1300 I Street
PO Box 944255
Sacramento, CA 94244
916−210−6053
Fax: 916−324−8835
Email: gabrielle.boutin@doj.ca.gov
ATTORNEY TO BE NOTICED

Robert Leslie Meyerhoff
CAAG − Office of Attorney General
California Department of Justice
300 South Spring Street Suite 1702
San Francisco, CA 94111
213−269−6177
Fax: 916−731−2144
Email: robert.meyerhoff@doj.ca.gov
ATTORNEY TO BE NOTICED

Sean Clinton Woods
CAAG − Office of Attorney General of
California
California Department of Justice
455 Golden Gate Avenue Suite 11000
San Francisco, CA 94102−7004
415−510−3807
Fax: 415−703−5480
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Email: Clint.Woods@doj.ca.gov
ATTORNEY TO BE NOTICED

Defendant
DOES
1−10

Date Filed # Docket Text

08/01/2022 1 COMPLAINT Receipt No: ACACDC−33728314 − Fee: $402, filed by Plaintiff
Jerome Schammel, Lance Boland, Reno May, Mario Santellan, California Rifle &
Pistol Association. (Attorney Carl Dawson Michel added to party Lance
Boland(pty:mov), Attorney Carl Dawson Michel added to party California Rifle &
Pistol Association(pty:mov), Attorney Carl Dawson Michel added to party Reno
May(pty:mov), Attorney Carl Dawson Michel added to party Mario
Santellan(pty:mov), Attorney Carl Dawson Michel added to party Jerome
Schammel(pty:mov))(Michel, Carl) (Entered: 08/01/2022)

08/01/2022 2 COMPLAINT with filing fee previously paid (402.00 paid on 08/01/2022, receipt
number 33728314), filed by Plaintiff Jerome Schammel, Lance Boland, Reno May,
Mario Santellan, California Rifle & Pistol Association.(Michel, Carl) (Entered:
08/01/2022)

08/01/2022 3 CIVIL COVER SHEET filed by Movants Lance Boland, Reno May, Mario Santellan,
Jerome Schammel, Respondent Robert Bonta. (Michel, Carl) (Entered: 08/01/2022)

08/01/2022 4 CORPORATE DISCLOSURE STATEMENT filed by Movants Lance Boland,
California Rifle & Pistol Association, Reno May, Mario Santellan, Jerome Schammel
(Michel, Carl) (Entered: 08/01/2022)

08/01/2022 5 CERTIFICATE of Interested Parties filed by Plaintiffs All Plaintiffs, (Michel, Carl)
(Entered: 08/01/2022)

08/01/2022 6 Request for Clerk to Issue Summons on Complaint (Attorney Civil Case Opening),, 1
filed by Plaintiffs Lance Boland, California Rifle & Pistol Association, Reno May,
Mario Santellan, Jerome Schammel. (Michel, Carl) (Entered: 08/01/2022)

08/03/2022 7 NOTICE TO COUNSEL re Magistrate Judge Direct Assignment Program. This case
has been randomly assigned to Magistrate Judge Douglas F. McCormick.
(Attachments: # 1 CV11C) (jtil) (Entered: 08/03/2022)

08/03/2022 8 21 DAY Summons Issued re Complaint (Attorney Civil Case Opening) 2 as to
Defendant Robert Bonta. (jtil) (Entered: 08/03/2022)

08/05/2022 9 PROOF OF SERVICE Executed by Plaintiff Jerome Schammel, Lance Boland, Reno
May, Mario Santellan, California Rifle & Pistol Association, upon Defendant Robert
Bonta served on 8/4/2022, answer due 8/25/2022. Service of the Summons and
Complaint were executed upon Robert Bonta, in his official capacity as Attorney
General of the State of California in compliance with Federal Rules of Civil Procedure
by personal service.Original Summons returned. (Michel, Carl) (Entered: 08/05/2022)

08/17/2022 10 NOTICE of Appearance filed by attorney Robert Leslie Meyerhoff on behalf of
Defendant Robert Bonta (Attorney Robert Leslie Meyerhoff added to party Robert
Bonta(pty:dft))(Meyerhoff, Robert) (Entered: 08/17/2022)

08/17/2022 11 STIPULATION Extending Time to Answer the complaint as to Robert Bonta answer
now due 9/20/2022, filed by Defendant Robert Bonta.(Meyerhoff, Robert) (Entered:
08/17/2022)

09/14/2022 12 DECLINED STATEMENT OF CONSENT TO PROCEED before the assigned
Magistrate Judge (Meyerhoff, Robert) (Entered: 09/14/2022)

09/14/2022 13 DECLINED STATEMENT OF CONSENT TO PROCEED before the assigned
Magistrate Judge (Attorney Joshua R Dale added to party California Rifle & Pistol
Association(pty:pla))(Dale, Joshua) (Entered: 09/14/2022)
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09/15/2022 14 NOTICE OF REASSIGNMENT of MJDAP case from Magistrate Judge Douglas F.
McCormick to Judge Cormac J. Carney for all further proceedings. Any discovery
matters that may be referred to a Magistrate Judge are assigned to U.S. Magistrate
Judge Autumn D. Spaeth. The case number will now reflect the initials of the
transferee Judges 8:22−cv−01421 CJC(ADSx). (rn) (Entered: 09/15/2022)

09/16/2022 15 Second STIPULATION Extending Time to Answer the complaint as to Robert Bonta
answer now due 9/23/2022, re Complaint (Attorney Civil Case Opening),, 1 filed by
Defendant Robert Bonta.(Meyerhoff, Robert) (Entered: 09/16/2022)

09/22/2022 16 Joint STIPULATION for Order to Dismiss Second Claim for Relief with Prejudice
filed by Plaintiffs Lance Boland, California Rifle & Pistol Association, Reno May,
Mario Santellan, Jerome Schammel.(Dale, Joshua) (Entered: 09/22/2022)

09/23/2022 17 FIRST AMENDED COMPLAINT against Defendant Robert Bonta amending
Complaint (Attorney Civil Case Opening),, 1 , filed by Plaintiffs Jerome Schammel,
Lance Boland, Reno May, Mario Santellan, California Rifle & Pistol
Association(Michel, Carl) (Entered: 09/23/2022)

09/23/2022 18 NOTICE TO FILER OF DEFICIENCIES in Electronically Filed Document RE:
Stipulation for Order 16 . The following error(s) was/were found: Proposed document
was not submitted or was not submitted as a separate attachment. Other error(s) with
document(s): No [Prop] Order. In response to this notice, the Court may: (1) order an
amended or correct document to be filed; (2) order the document stricken; or (3) take
other action as the Court deems appropriate. You need not take any action in response
to this notice unless and until the Court directs you to do so. (lom) (Entered:
09/23/2022)

09/26/2022 19 NOTICE OF LODGING filed re Stipulation for Order 16 (Attachments: # 1 Proposed
Order Re Stipulation for Dismissal of Second Claim for Relief)(Michel, Carl)
(Entered: 09/26/2022)

09/26/2022 20 ORDER RE: STIPULATION TO DISMISS SECOND CLAIM FOR RELIEF WITH
PREJUDICE 16 by Judge Cormac J. Carney. (SEE DOCUMENT FOR FURTHER
DETAILS.) (rolm) (Entered: 09/27/2022)

10/07/2022 21 ANSWER to Amended Complaint/Petition 17 filed by Defendant Robert
Bonta.(Meyerhoff, Robert) (Entered: 10/07/2022)

10/07/2022 22 NOTICE OF INTENT by Judge Cormac J. Carney. Scheduling order to be issued on
December 8, 2022. (rrp) (Entered: 10/07/2022)

11/15/2022 23 NOTICE OF MOTION AND MOTION for Preliminary Injunction re Enforcement of
the UHA statutes California Penal Code sections 31900 through 32110 filed by
Plaintiffs Lance Boland, California Rifle & Pistol Association, Incorporated, Reno
May, Mario Santellan, Jerome Schammel. Motion set for hearing on 12/19/2022 at
01:30 PM before Judge Cormac J. Carney. (Attachments: # 1 Memorandum of Points
and Authorities, # 2 Declaration of Jerome Schammel, # 3 Declaration of Lance
Boland, # 4 Declaration Mario Santellan, # 5 Declaration of Reno May, # 6
Declaration of Richard Minnich, # 7 Proof Of Service) (Michel, Carl) (Entered:
11/15/2022)

11/15/2022 24 REQUEST FOR JUDICIAL NOTICE re NOTICE OF MOTION AND MOTION for
Preliminary Injunction re Enforcement of the UHA statutes California Penal Code
sections 31900 through 32110 23 filed by Plaintiffs Lance Boland, California Rifle &
Pistol Association, Incorporated, Reno May, Mario Santellan, Jerome Schammel.
(Attachments: # 1 Exhibit 1, # 2 Exhibit 2, # 3 Exhibit 3, # 4 Exhibit 4, # 5 Proof of
service)(Michel, Carl) (Entered: 11/15/2022)

11/16/2022 25 NOTICE TO FILER OF DEFICIENCIES in Electronically Filed Document RE:
NOTICE OF MOTION AND MOTION for Preliminary Injunction 23 . The following
error(s) was/were found: Proposed document was not submitted or was not submitted
as a separate attachment. In response to this notice, the Court may: (1) order an
amended or correct document to be filed; (2) order the document stricken; or (3) take
other action as the Court deems appropriate. You need not take any action in response
to this notice unless and until the Court directs you to do so. (twdb) (Entered:
11/16/2022)
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11/17/2022 26 NOTICE OF LODGING filed re NOTICE OF MOTION AND MOTION for
Preliminary Injunction re Enforcement of the UHA statutes California Penal Code
sections 31900 through 32110 23 (Attachments: # 1 Proposed Order)(Michel, Carl)
(Entered: 11/17/2022)

11/17/2022 27 STIPULATION for Extension of Time to File Response and Reply to Motion for
Preliminary Injunction filed by Defendant Robert Bonta. (Attachments: # 1 Proposed
Order, # 2 Proof of Service)(Meyerhoff, Robert) (Entered: 11/17/2022)

11/18/2022 28 MINUTE ORDER IN CHAMBERS by Judge Cormac J. Carney: ORDER
GRANTING IN PART STIPULATION TO EXTEND TIME RE: PLAINTIFFS
MOTION FOR PRELIMINARY INJUNCTION AND CONTINUING HEARING
DATE 27 . Deadline for Defendant to respond to the Motion to December 5, 2022, and
to continue the deadline for Plaintiffs to file their reply in support of the Motion to
December 12, 2022. The Court further ORDERS that the hearing on the Motion be
continued to January 23, 2023, at 9:00 a.m. ( Motion hearing continued to 1/23/2023 at
09:00 AM before Judge Cormac J. Carney.) (twdb) (Entered: 11/18/2022)

11/30/2022 29 JOINT REPORT Rule 26(f) Discovery Plan ; estimated length of trial 5 days, filed by
Plaintiffs Lance Boland, California Rifle & Pistol Association, Incorporated, Reno
May, Mario Santellan, Jerome Schammel.. (Michel, Carl) (Entered: 11/30/2022)

12/05/2022 30 OPPOSITION Defendant's Opposition to Motion for Preliminary Injunction re:
NOTICE OF MOTION AND MOTION for Preliminary Injunction re Enforcement of
the UHA statutes California Penal Code sections 31900 through 32110 23 Defendant's
Opposition to Motion for Preliminary Injunction filed by Defendant Robert Bonta.
(Attachments: # 1 Objections to Plaintiffs' Evidence in Support of Motion for
Preliminary Injunction, # 2 Declaration Declaration of Salvador Gonzalez, # 3
Certificate of Service)(Attorney Gabrielle D Boutin added to party Robert
Bonta(pty:dft))(Boutin, Gabrielle) (Entered: 12/05/2022)

12/08/2022 31 NOTICE of Appearance filed by attorney Charles Joseph Sarosy on behalf of
Defendant Robert Bonta (Attorney Charles Joseph Sarosy added to party Robert
Bonta(pty:dft))(Sarosy, Charles) (Entered: 12/08/2022)

12/08/2022 32 SCHEDULING ORDER by Judge Cormac J. Carney. Discovery cut−off 10/19/2023.
LAST DATE TO HEAR MOTIONS is 12/18/2023. Last date to conduct settlement
conference is 11/2/2023. Pretrial Conference set for 2/12/2024 at 3:00 p.m. Bench
Trial set for 2/27/2024 08:30 AM (rrp) (Entered: 12/09/2022)

12/08/2022 33 ORDER REGARDING SETTLEMENT PROCEDURES, PRETRIAL
CONFERENCE AND TRIAL by Judge Cormac J. Carney. (rrp) (Entered: 12/09/2022)

12/12/2022 34 REPLY in Support of NOTICE OF MOTION AND MOTION for Preliminary
Injunction re Enforcement of the UHA statutes California Penal Code sections 31900
through 32110 23 filed by Plaintiffs Lance Boland, California Rifle & Pistol
Association, Incorporated, Reno May, Mario Santellan, Jerome Schammel.
(Attachments: # 1 Declaration of Michael Holley, # 2 Plaintiffs' Response to
Defendant's Objections to Plaintiffs' Evidence in Support of Preliminary
Injunction)(Michel, Carl) (Entered: 12/12/2022)

12/14/2022 35 ORDER Requiring Evidentiary Hearing on Plaintiffs' Motion For A Preliminary
Injunction by Judge Cormac J. Carney. It is hereby ORDERED that Plaintiffs Lance
Boland, Mario Santellan, Reno May, Jerome Schammel, and the California Rifle &
Pistol Association, Incorporated, and Defendant Robert Bonta, in his official capacity
as the Attorney General for the State of California, present live percipient and expert
testimony as well as documentary and other evidence at the hearing scheduled on
January 23, 2023, at 9:00 a.m. on the following topics: SEE DOCUMENT FOR
FURTHER INFORMATION. (twdb) (Entered: 12/14/2022)

01/04/2023 36 NOTICE of Appearance filed by attorney Sean Clinton Woods on behalf of Defendant
Robert Bonta (Attorney Sean Clinton Woods added to party Robert
Bonta(pty:dft))(Woods, Sean) (Entered: 01/04/2023)

01/13/2023 37 First EX PARTE APPLICATION for Leave of Witness Dr. Saul Cornell to Appear for
Testify via Video Conference or Phone Defendants Ex Parte Application to Permit
Witness to Testify by Video or Phone at January 23 2023 Hearing filed by Defendant's
Robert Bonta. (Attachments: # 1 Memorandum, # 2 Declaration, # 3 Proposed Order, #
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4 Certificate of Service) (Boutin, Gabrielle) (Entered: 01/13/2023)

01/13/2023 38 ORDER by Judge Cormac J. Carney: Granting 37 Defendant's Ex Parte Application to
Permit Witness to Testify by Video or Phone at January 23, 2023 Hearing. SEE
DOCUMENT FOR FURTHER INFORMATION. (twdb) (Entered: 01/13/2023)

01/18/2023 39 NOTICE of Appearance filed by attorney Sean Anthony Brady on behalf of Plaintiffs
Lance Boland, California Rifle & Pistol Association, Incorporated, Reno May, Mario
Santellan, Jerome Schammel (Attorney Sean Anthony Brady added to party Lance
Boland(pty:pla), Attorney Sean Anthony Brady added to party California Rifle &
Pistol Association, Incorporated(pty:pla), Attorney Sean Anthony Brady added to
party Reno May(pty:pla), Attorney Sean Anthony Brady added to party Mario
Santellan(pty:pla), Attorney Sean Anthony Brady added to party Jerome
Schammel(pty:pla))(Brady, Sean) (Entered: 01/18/2023)

01/18/2023 40 EX PARTE APPLICATION to Permit Remote Testimony of Plaintiffs' Witnesses
Stephen Helsley, Salam Fatohi and Clayton Cramer at January 23rd Hearing on
Plaintiffs' Motion for Preliminary Injunction filed by Plaintiffs Lance Boland,
California Rifle & Pistol Association, Incorporated, Reno May, Mario Santellan,
Jerome Schammel. (Attachments: # 1 Memorandum of Points & Authorities, # 2
Declaration of Sean A. Brady, # 3 Proposed Order) (Brady, Sean) (Entered:
01/18/2023)

01/18/2023 41 ORDER by Judge Cormac J. Carney: Granting 40 EX PARTE APPLICATION to
Allow Stephen Helsley, Salam Fatohi, and Clayton Cramer to Appear and Testify
Remotely. SEE DOCUMENT FOR FURTHER INFORMATION. (twdb) (Entered:
01/18/2023)

01/23/2023 42 MINUTES OF Evidentiary Hearing on Plaintiffs' Motion for A Preliminary Injunction
held before Judge Cormac J. Carney 23 : Case called and counsel state their
appearance. The evidentiary hearing is held. Witnesses called, sworn, and testified.
Exhibits identified and admitted. For the reasons stated on the record, the Court
continues this matter to January 24, 2023, at 9:00 a.m. Court Reporter: Suzanne
McKennon. (twdb) (Entered: 01/24/2023)

01/24/2023 43 MINUTES OF Evidentiary Hearing On Plaintiffs' Motion for A Preliminary Injunction
held before Judge Cormac J. Carney. Witnesses called, sworn, and testified. Exhibits
identified and admitted. For the reasons stated on the record, counsel shall file a joint
stipulation of witness and admitted exhibit list. Counsel shall also file the admitted
exhibits by January 27, 2023. Court Reporter: Debbie−Hino Spaan. (twdb) (Entered:
01/25/2023)

01/24/2023 44 CONFIRMATION OF EXHIBIT REVIEW AND AUTHORIZATION TO SUBMIT
EXHIBITS TO COURT filed by Lance Boland, Robert Bonta, California Rifle &
Pistol Association, Incorporated, Reno May, Mario Santellan, Jerome Schammel.
(twdb) (Entered: 01/25/2023)

01/24/2023 45 ORDER REGARDING CLOSING BRIEFING FOLLOWING EVIDENTIARY
HEARING ON PLAINTIFFS' MOTION FOR A PRELIMINARY INJUNCTION by
Judge Cormac J. Carney. It is hereby ORDERED that the parties file briefs no longer
than twenty (20) pages in length by February 24, 2023. It is further ORDERED that
the parties submit response briefs no longer than ten (10) pages in length by March 10,
2023. (twdb) (Entered: 01/25/2023)

01/26/2023 46 TRANSCRIPT ORDER as to Defendant Robert Bonta for Court Reporter. (Woods,
Sean) (Entered: 01/26/2023)

01/27/2023 47 STIPULATION for Order Re Plaintiffs' and Defendant's List of Witnesses for the
January 23−24, 2023 Evidentiary Hearing Accepted and Entered Into the Record filed
by Plaintiffs Lance Boland, California Rifle & Pistol Association, Incorporated, Reno
May, Mario Santellan, Jerome Schammel. (Attachments: # 1 Proposed Order)(Brady,
Sean) (Entered: 01/27/2023)

01/27/2023 48 STIPULATION for Order Re Plaintiffs' and Defendant's Exhibits Admitted at the
Evidentiary Hearing on Motion for Preliminary Injunction filed by Plaintiffs Lance
Boland, California Rifle & Pistol Association, Incorporated, Reno May, Mario
Santellan, Jerome Schammel. (Attachments: # 1 Exhibit Plaintiffs' Exhibit 1, # 2
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Exhibit Plaintiffs' Exhibit 2, # 3 Exhibit Plaintiffs' Exhibit 3, # 4 Exhibit Plaintiffs'
Exhibit 4, # 5 Exhibit Plaintiffs' Exhibit 5, # 6 Exhibit Plaintiffs' Exhibit 6, # 7 Exhibit
Plaintiffs' Exhibit 7, # 8 Exhibit Plaintiffs' Exhibit 8, # 9 Exhibit Plaintiffs' Exhibit 9, #
10 Exhibit Plaintiffs' Exhibit 10, # 11 Exhibit Plaintiffs' Exhibit 11, # 12 Exhibit
Plaintiffs Exhibit 1 to Request for Judicial Notice I/S/O Mtn. for Preliminary
Injunction, # 13 Exhibit Defendant's Exhibit 1, # 14 Exhibit Defendant's Exhibit 2, #
15 Exhibit Defendant's Exhibit 3, # 16 Exhibit Defendant's Exhibit 4, # 17 Exhibit
Defendant's Exhibit 5, # 18 Exhibit Defendant's Exhibit 6, # 19 Exhibit Defendant's
Exhibit 7, # 20 Exhibit Defendant's Exhibit 8, # 21 Exhibit Defendant's Exhibit 9, # 22
Exhibit Defendant's Exhibit 10, # 23 Exhibit Defendant's Exhibit 11, # 24 Exhibit
Defendant's Exhibit 12, # 25 Exhibit Defendant's Exhibit 13, # 26 Exhibit Defendant's
Exhibit 14, # 27 Exhibit Defendant's Exhibit 15, # 28 Exhibit Defendant's Exhibit 16,
# 29 Exhibit Defendant's Exhibit 17, # 30 Exhibit Defendant's Exhibit 18, # 31 Exhibit
Defendant's Exhibit 19, # 32 Exhibit Defendant's Exhibit 20, # 33 Exhibit Defendant's
Exhibit 21, # 34 Exhibit Defendant's Exhibit 22, # 35 Exhibit Defendant's Exhibit 23,
# 36 Exhibit Defendant's Exhibit 24, # 37 Exhibit Defendant's Exhibit 25, # 38 Exhibit
Defendant's Exhibit 26, # 39 Exhibit Defendant's Exhibit 27, # 40 Exhibit Defendant's
Exhibit 28, # 41 Exhibit Defendants Demonstrative Exh. 1, # 42 Exhibit Defendants
Demonstrative Exh. 2, # 43 Proposed Order)(Brady, Sean) (Entered: 01/27/2023)

01/30/2023 49 TRANSCRIPT ORDER as to Plaintiffs Lance Boland, California Rifle & Pistol
Association, Incorporated, Reno May, Mario Santellan, Jerome Schammel for Court
Reporter. Court will contact Christina Castron at ccastron@michellawyers.com with
further instructions regarding this order. Transcript preparation will not begin until
payment has been satisfied with the court reporter. (Dale, Joshua) (Entered:
01/30/2023)

01/30/2023 52 ORDER by Judge Cormac J. Carney, Granting Stipulation As To List Of Witnesses At
Evidentiary Hearing On Motion For Preliminary Injunction 47 . 1. Plaintiffs ' and
Defendants List of Witnesses for the January 23−24, 2023 Evidentiary Hearing on
Plaintiffs' Motion for Preliminary Injunction is accepted and entered into the record of
the proceedings. (twdb) (Entered: 01/31/2023)

01/30/2023 53 ORDER by Judge Cormac J. Carney Granting Plaintiffs' And Defendant's Stipulation
As To Exhibits Admitted At Evidentiary Hearing On Motion For Preliminary
Injunction 48 . (twdb) (Entered: 01/31/2023)

01/31/2023 50 TRANSCRIPT, DAY 2, for proceedings held on 1/24/2023 at 9:05 a.m.
****Transcript may be viewed at the court public terminal or purchased through Court
Reporter DEBBIE HINO−SPAAN at: WEBSITE www.debbiehinospaan.com; E−mail,
dhinospaan@yahoo.com before the deadline for Release of Transcript restriction.
After that date, it may be obtained from the Court Reporter or through PACER.
Additional formats of the transcript (ASCII, Condensed, and Word
Indexing/Concordance) are also available to be purchased at any time through the
Court Reporter. Notice of Intent to Redact due within 7 days of this date.**. Redaction
Request due 2/21/2023. Redacted Transcript Deadline set for 3/3/2023. Release of
Transcript Restriction set for 5/1/2023. (dhs) (Entered: 01/31/2023)

01/31/2023 51 NOTICE OF FILING TRANSCRIPT filed for proceedings 1/24/2023 at 9:05 a.m. re
Transcript 50 THERE IS NO PDF DOCUMENT ASSOCIATED WITH THIS
ENTRY. (dhs) TEXT ONLY ENTRY (Entered: 01/31/2023)

02/03/2023 54 TRANSCRIPT for proceedings of Evidentiary Hearing, Day 1, held on 01−23−23;
9:11 a.m. Court Reporter: Suzanne M. McKennon, CSR, CRR, RMR, phone number
(559) 658−0362. Transcript may be viewed at the court public terminal or purchased
through the Court Reporter before the deadline for Release of Transcript Restriction.
After that date it may be obtained through PACER. Notice of Intent to Redact due
within 7 days of this date. Redaction Request due 2/24/2023. Redacted Transcript
Deadline set for 3/6/2023. Release of Transcript Restriction set for 5/4/2023.
(McKennon, Suzanne) (Entered: 02/03/2023)

02/03/2023 55 NOTICE OF FILING TRANSCRIPT filed for proceedings 01−23−23; 9:11 a.m. re
Transcript 54 THERE IS NO PDF DOCUMENT ASSOCIATED WITH THIS
ENTRY. (McKennon, Suzanne) TEXT ONLY ENTRY (Entered: 02/03/2023)
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02/24/2023 56 DEFENDANTS FIRST CLOSING BRIEF FOLLOWING EVIDENTIARY
HEARING ON PLAINTIFFS MOTION FOR A PRELIMINARY INJUNCTION re
NOTICE OF MOTION AND MOTION for Preliminary Injunction re Enforcement of
the UHA statutes California Penal Code sections 31900 through 32110 23 filed by
Defendant Robert Bonta. (Attachments: # 1 Request for Judicial Notice in Support of
Defendant's First Closing Brief Following Evidentiary Hearing on Plaintiff's Motion
for Preliminary Injunction with Exhibits 29−30, # 2 Declaration of S. Gonzalez in
Support of Defendant's First Closing Brief, # 3 Declaration of S. Cornell in Support of
Defendant's First Closing Brief with Exhibit 31)(Sarosy, Charles) (Entered:
02/24/2023)

02/24/2023 57 PLAINTIFFS POST−HEARING SUPPLEMENTAL MEMORANDUM IN
SUPPORT OF PLAINTIFFS MOTION FOR PRELIMINARY INJUNCTION re
NOTICE OF MOTION AND MOTION for Preliminary Injunction re Enforcement of
the UHA statutes California Penal Code sections 31900 through 32110 23 filed by
Plaintiffs Lance Boland, California Rifle & Pistol Association, Incorporated, Reno
May, Mario Santellan, Jerome Schammel. (Attachments: # 1 Declaration of Alexander
Frank, # 2 Declaration Brian Marvel)(Michel, Carl) (Entered: 02/24/2023)

03/10/2023 58 DEFENDANTS SECOND CLOSING BRIEF FOLLOWING EVIDENTIARY
HEARING ON PLAINTIFFS MOTION FOR A PRELIMINARY INJUNCTION re
NOTICE OF MOTION AND MOTION for Preliminary Injunction re Enforcement of
the UHA statutes California Penal Code sections 31900 through 32110 23 filed by
Defendant Robert Bonta. (Attachments: # 1 Defendant's Objections to Declaration of
B. Marvel Supporting Plaintiffs' First Closing Brief Following Evidentary Hearing on
Plaintffs'Motion for Preliminary Injunction)(Sarosy, Charles) (Entered: 03/10/2023)

03/10/2023 59 PLAINTIFFS' REBUTTAL BRIEF IN RESPONSE TO THE STATE'S
SUPPLEMENTAL BRIEF POST MPI BRIEFING (ECF NO. 56) re NOTICE OF
MOTION AND MOTION for Preliminary Injunction re Enforcement of the UHA
statutes California Penal Code sections 31900 through 32110 23 filed by Plaintiffs
Lance Boland, California Rifle & Pistol Association, Incorporated, Reno May, Mario
Santellan, Jerome Schammel. (Michel, Carl) (Entered: 03/10/2023)

03/20/2023 60 ORDER by Judge Cormac J. Carney: GRANTING PLAINTIFFS MOTION FOR
PRELIMINARY INJUNCTION [Dkt. 23]. SEE DOCUMENT FOR FURTHER
INFORMATION 23 . (twdb) (Entered: 03/20/2023)

03/20/2023 61 PRELIMINARY INJUNCTION by Judge Cormac J. Carney. This preliminary
injunction shall not take effect until fourteen days from the date hereof to allow the
government to file an appeal and seek a further stay of this preliminary injunction.
SEE DOCUMENT FOR FURTHER INFORMATION. (twdb) (Entered: 03/20/2023)

03/27/2023 62 NOTICE OF APPEAL to the 9th Circuit Court of Appeals filed by Defendant Robert
Bonta. Appeal of Preliminary Injunction, 61 , Order on Motion for Preliminary
Injunction 60 . (Appeal Fee − $505 Fee Paid, Receipt No. ACACDC−35029752.)
(Sarosy, Charles) (Entered: 03/27/2023)

03/27/2023 63 NOTIFICATION from Ninth Circuit Court of Appeals of case number assigned and
briefing schedule. Appeal Docket No. 23−55276 assigned to Notice of Appeal to 9th
Circuit Court of Appeals, 62 as to defendant Robert Bonta. (mat) (Entered:
03/28/2023)

03/31/2023 64 ORDER from Ninth Circuit Court of Appeals filed re: Notice of Appeal to 9th Circuit
Court of Appeals, 62 filed by Robert Bonta. CCA # 23−55276. The motion to take
judicial notice in support of the opposition to the emergency motion for partial stay is
granted. The emergency motion to stay in part the district courts March 20, 2023
preliminary injunction pending appeal is granted. See Nken v. Holder, 556 U.S. 418,
434 (2009). The preliminary injunction is stayed as to the chamber load indicator and
magazine disconnect mechanism requirements of California's Unsafe Handgun Act.
[See document for more details.](mat) (Entered: 04/03/2023)

04/06/2023 65 REPRESENTATION STATEMENT re Notice of Appeal to 9th Circuit Court of
Appeals, 62 . (Sarosy, Charles) (Entered: 04/06/2023)
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I hereby certify that on April 28, 2023, I electronically filed the following documents with the 
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I certify that all participants in the case are registered CM/ECF users and that service will be 
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