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FOREWORD 
 
This paper combines several years of research, training, and operational use of lighting 
applications in an active law enforcement (LE) environment.  
 
When factual consideration is given to weapon mounted lights (WMLs) for use in contemporary 
police work; combined with the appropriate training standards, this technology will allow 
officers to make better decisions under stress, specifically in diminished light environments.  
 
From the period of 2014 to 2018, the Unified Crime Reporting Program reported that in relation 
to law enforcement officers feloniously killed; the lighting and weather conditions by location of 
incident were 51% in low-light or artificially lit environments. 1 
 
As such; being able to apply light to accurately identify potential threats in order to solve 
problems serves to reduce the risk to the public, officers and offenders.  
 
This document is meant to be publicly available and may be used as an informational resource 
for equipment selection and justification, policy review and revision, as well as the proposal and 
implementation of improved training standards; so long as it is cited in its entirety, without 
modification and that credit is given to the author and the cited sources of information.  
 
Please note that cited documents are the property of their respective authors and were used in 
open source data collection for this paper. 
  

 
1 Table 4, Law Enforcement Officers Feloniously Killed [https://ucr.fbi.gov/leoka/2018/tables], (2018) 
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INTENT 
 
The ability to properly identify subjects in the dynamic world of law enforcement is an often-
criticized aspect of policework. Most times, a mistake of fact shooting will lead to a legal and 
procedural review; after which criminal charges are resolved, recommendations and mandates 
will be set going forward to ensure that the officers are given suitable training to apply to 
realistic situations, as well as to set an appropriate standard to which members and 
departments can be held accountable.  
 
This administrative standard, while important, only speaks to a criterion for record and may not 
accurately measure an officer’s accurate skill during a use of force situation. 2  
 
In his paper “Miniaturized Red Dot Systems (MRDS) for Duty Handgun Use”, Aaron Cowan of 
Sage Dynamcis [www.sagedynamics.org] was speaking to a firearms accuracy standard for 
police officers in relation to an administrative qualification.  
 
Cowan’s paper focuses on the advantages and considerations for police agencies to adopt and 
employ the MRDS; the administrative standard shows no correlation between passing a static 
qualification as a precursor to being successful in a deadly force situation. The qualification is 
required only to show a basic level of competency but should not be considered as training. 
 
This logic can also be put to other areas; such as low-light applications for police officers. This 
paper will review current training and qualification hours spent in diminished light 
environments and ultimately attempt to raise that standard.  

If the core purpose of a police officer is to defend life and protect property, then they must be 
able to accurately identify persons in low-light settings. The technology, training and 
suggestions in this paper aim to increase the likelihood of members to collect the appropriate 
information faster and in turn make the correct decision under duress.  

This document was created to give administrators, department purchasers, training staff and 
police officers themselves the information required to raise the standard for proper light 
applications in relation to low-light considerations for law enforcement.   

  

 
2 Aaron Cowan, Miniaturized Red Dot Systems for Duty Handgun Use (2019) 
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SUMMARY 
 
This document outlines the benefits of weapon mounted lights (WMLs) on duty firearms for law 
enforcement officers.  
 
The reality is that police officers are held to an extremely high standard and work in an 
assortment of environments and lighting conditions. Mistake of fact shootings are 
unfortunately too common within North America when it comes to properly identifying 
situations perceived under stressful conditions. This paper will explore the advantages and 
considerations for using such equipment and the necessary training that must accompany it.  
 
Case studies will be reviewed which have been mandated by various courts of law stating that if 
departments do not include training of diminished light environments; the department is to be 
held accountable along with the officer; and potentially to a higher degree.  
 
A brief explanation of human physiology in relation to sight and the adaptation of modern 
lighting devices will be examined to give the reader a greater depth of knowledge to the 
reasons why light is such an important factor in proper decision making.  
 
Equipment considerations and recommendations will be assessed at length regarding WMLs for 
the pistol, carbine and shotgun as well as handheld flashlights. Complete and partial systems 
will be evaluated, and suggestions given on how to maximize performance in a pragmatic 
fashion.   
 
Training standards will be collected and evaluated, and improvements suggested on how to 
maximize the efficiency of this technology regarding realistic police applications and 
information processing.   
 
Specific live-fire drills will be explained, and the results weighed with a clear focus on the data 
gathered from the trials.  
 
This white paper is not exhaustive; however, it aims to address every foreseen aspect of WML 
use for law enforcement. Even in its first edition, the goal of this paper is to grow and adapt 
with the data that is collected in the years to come to better serve the community of law 
enforcement.  
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PART I: STATISTICS AND TRAINING 
 

CASE LAW REVIEWED 
 
Failure to Train 
 
As with any profession; we learn as we evolve. Unfortunately, we often learn more from our 
mistakes than from our successes.  
 
Police officers are, and should be, held accountable for their actions; but so too are their 
departments. Various levels of courts of law make decisions that alter the expectations and 
understanding of this concept in regard to the standard of training that officers must receive 
and are ultimately held liable to.  
 
What should be understood is the term “deliberate indifference”; which requires an awareness 
of facts from which the inference could be drawn that a substantial risk of serious harm exists. 
The inference is drawn from reaching a conclusion about a specific subject from known facts or 
evidence.  
 
Society generally accepts mistakes when there is insufficient data to support a theory that 
states an officer should have known better regarding a particular set of circumstances. 
However, once certain situations become more common the responsibility lies upon the 
member and their department to acknowledge its probability and train accordingly.   
 
Failure to train cases can be established in two ways. The first involves a lack of training in an 
area where there is an obvious need for training. Decision-making training with respect to the 
use of deadly force falls squarely within the description of a law enforcement task for which 
there is a patently obvious need for training. The second method of establishing a failure to 
train is to establish a pattern of conduct by officers that would put the agency on notice of the 
deficiency, and the agency failed to respond with appropriate training.3 
 
The majority of litigation against officers and their departments are based upon the following 
criteria:  
 

1. The agency and/or instructors omitted critical subjects from training curriculum. 
2. Failed to train the trainees to a sufficient level of proficiency. 
3. Taught obsolete and/or dangerous techniques or policies.  
4. The department had a deliberate policy of improper or bad training. 
5. The individuals responsible for department training acted with reckless disregard for 

the inadequacies of the training program. 4 

 
3 Bernie Hogancamp (Ret), International Police Mountain Bike Association, Federal Case Law… (2015) 
4 Matthew Shockey, Primary & Secondary, Law Enforcement Case Law and What it Means to You (2016) 
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If police agencies are made aware of an issue that is frequent and challenging for their 
personnel to deal with, the organization will be held accountable should it blatantly fail to train 
its members to a certain standard. Indifference, usually in relation to cost and time concerns, is 
not an excuse considering the possible devastating outcomes. Below, case studies will outline 
several lessons learned and the minimum standard of training that is now a requirement for 
police training curriculums.  
 
American Case Law 
 
The majority of data in regard to law enforcement training standards and use of force incidents 
originate from the United States. There are many reasons for these statistics; from the various 
governing bodies that oversee federal, state and municipal policing, to a sizable population and 
constant interaction of its citizens and those that enforce the law.  
 
Case law is law that is based on judicial decisions rather than law based on constitutions, 
statutes, or regulations. Case law concerns unique disputes resolved by courts using the 
concrete facts of a case. By contrast, statutes and regulations are written abstractly. Case law, 
also used interchangeably with common law, refers to the collection of precedents and 
authority set by previous judicial decisions on a particular issue or topic. 5 
 
Although many incidents have had tragic and unfortunate outcomes, to not understand and 
adapt from such cases would be most catastrophic. In this section several notable examples 
where the courts assisted in reforming police training standards are listed.  
 

Zuchel vs. Denver: On August 6, 1985, Leonard Zuchel was shot and killed by a Denver 
police officer during an evening disturbance in which Zuchel was arguing with some 
teenagers behind a restaurant. As an officer approached someone yelled that Zuchel 
had a knife and he was fatally shot by police despite a knife never being located.  

 
Zuchel’s family alleged that the Denver Police Department’s failure to adequately train 
its officers constituted deliberate indifference to the constitutional rights of its citizens 
and was the direct cause of the shooting. This was corroborated by the findings that the 
training program instituted at the time was grossly inadequate as it comprised of a 
movie and lecture on the use of deadly force. The court concluded that the Denver 
Police training program was insufficient, and that a direct connection existed between 
the training inadequacy and the shooting.  
 
The main takeaway from this incident is that police training programs must include 
target discrimination and positive identification scenarios; commonly referred to as 
“shoot or no-shoots”. These can be incorporated on both live-fire drills on paper targets 
where the officer must first identify a weapon prior to engaging the target, as well as in 

 
5 Definition of Case Law, Legal Information Institute [www.law.cornell.edu], (2020) 
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non-lethal training ammunition (NLTA) scenarios in which role players are scripted to 
incite a particular response from the participant based on their actions. With proper 
scripted scenarios and capable role players, this training proves to be invaluable in 
documenting an officer’s decision-making abilities and articulation as to what they 
observed and why they chose to respond as they did.  
 
Tuttle vs Oklahoma: On October 4, 1980, Albert Tuttle was shot and killed outside of a 
bar by a member of the Oklahoma City Police who was responding to a possible robbery 
in progress. Upon arrival the officer observed Tuttle whom he believed matched the 
description of the potential offender, crouched down and reaching for something in his 
boot; at which point he was fatally shot. 
 
Again, the issue was raised whether or not the department was grossly negligent in 
regard to the training standards that were in place at the time. Although deliberate 
indifference was not confirmed, the officer’s training regarding armed robbery response 
constituted of a video and little to no practical application of judgement in diminished 
light environments.  
 
Upon resolution the court held that for law enforcement firearms training to be valid; it 
must incorporate stress, decision making, attitude and mindset, skill development as 
well as shoot-no-shoot and moving targets. Officers should be required to move in low-
light or adverse lighting conditions and have continuous handgun and shotgun training. 

 
Popow vs. City of Margate: On August 31, 1979, Darwin Popow was an innocent 
bystander who was shot and killed by a City of Margate police officer during a nighttime 
pursuit of a person believed to be a fleeing kidnapper. The officer fired shots at the 
suspect but missed; striking Popow and fatally wounding him during the pursuit.  
 
His family argued that even if simple negligence was not sufficient to form a 
constitutional violation, that gross negligence or recklessness would be; to which the 
court agreed. The court examined the training standards and noted that the officer was 
trained more than a decade prior on deadly force at the academy and his firearms 
training since that time constituted of attending the range twice per year.  
 
Resolution by the court concluded that there was no training in low-light conditions, on 
moving targets or contemplation for firing in residential areas. As such the court 
declared that continuous training should occur including moving targets in diminished 
light environments with considerations to realistic surroundings.  

 
These are some of the most notable incidents frequently cited in American law enforcement in 
regard to training standards and justification for programs requiring officers to receive realistic 
instruction in various lighting conditions.  
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Although some of this case law stems from over forty years ago; when current police training 
programs are assessed for relevance in relation to the above topics they are often found 
wanting.  
 
Most departments cover low-light firearms training; however, as you will see in later chapters 
the amount of time spent on such a critical skill is severely lacking compared to the number of 
hours that officers are trained on other subjects.  
 
Canadian Case Law 
 
Similar to the United States; in Canada the laws come from federal, provincial and municipal 
sources. The guiding statute for law is the Criminal Code of Canada; which gives the federal 
government exclusive jurisdiction to legislate criminal offences throughout the country. 
  
There is also case law, often referred to as common law, which is comprised of written 
decisions by judges from all levels of court. 
 
In the common law in Canada, judges must follow the principle of stare decisis, which requires 
that judges follow the previous rulings (i.e. precedents) of other judges in higher courts in their 
province or territory and the Supreme Court of Canada on the same issue. Decisions from the 
same level of court or other provinces or jurisdictions may assist judges in reaching a decision. 
The body of case law if comprised of these decisions. 6 
 
In Canada, numerous examples of case law exist which regulate the way that law enforcement 
officers are allowed to detain, search and use force. Many of these are based upon factors of 
necessity, reasonableness and proportionality to what an unbiased person would find 
acceptable in a variety of situations. Unfortunately, thus far there are little to no concrete 
examples where training has been shown to be inadequate and deliberate indifference by an 
organization cited.  
 
Perhaps this is positive. Maybe it means that the correlation between Canadian police tactics 
and training is on point and does not need refinement. Sadly, as will be shown in later chapters; 
this is not the case. With a reduced population and less propensity for firearms violence in 
contrast to the United States; the Canadian law enforcement industry is simply behind the 
curve and cannot escape this eventuality forever.  
 
There are several processes organized by Province, of which various Acts have been legislated 
for when a person dies in relation to a police encounter. There are proceedings across the 
country in relation to fatality investigations; and although not the primary focus, encounters 
where a person is pronounced dead either during or after a law enforcement interaction are 
heavily documented and reviewed.  

 
6 Primary Sources of Law: Canadian Case Law, [https://library.law.utoronto.ca], (2021) 
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The Province of Alberta has an easily understood definition for this type of public proceeding 
and the requirements to which it must pass before initiation. 
 
A fatality inquiry is a legal proceeding before a Provincial Court judge that helps clarify the 
circumstances of a death. They can also provide insight and recommendations to prevent similar 
deaths. Before an inquiry is done:  
 

§ The Minister of Justice and Solicitor General orders an inquiry – it can be ordered with or 
without a recommendation from the Fatality Review Board. 

§ All investigations and criminal charges, including appeals, must be completed. 7 
 
Essentially the fatality inquiry is an after-the-fact review of what occurred during a specific 
incident and notes if there are alternatives or recommendations that can be suggested to deter 
similar outcomes in the future.  
 
This information can assist in directing training objectives for law enforcement and other areas 
of public service and should be reviewed accordingly by police agencies to adapt their training 
materials and programs if necessary.  
 
Many times, it is not a recommendation of what was done wrong; but rather a post-incident 
review of what could have be done differently to achieve a more positive outcome, whether 
possible in actuality or not.  
 
Lessons Learned  
 
Law is created by governments to forbid certain actions that the public as a whole have 
deemed inappropriate and to provide the police with powers to detain, arrest and charge those 
whom have broken it. Certain principles such as maintaining order, resolving disputes and 
protecting liberties and rights are governed within the various courts of law.  
 
Case law serves to determine if particular situations were handled appropriately; and if not, 
what can be changed so that certain mistakes do not happen again. It can be both 
advantageous and challenging in that procedures can be implemented that make the job more 
difficult; or it can serve to validate certain processes, standards and actions. 
 
Many officers fail to understand the importance of case law, not just in relation to their daily 
responsibilities; but also, how it can be used to raise the standard of training and give them 
more opportunities to improve.   
 
By citing the appropriate information, members of agencies can advise the policy makers that 
training is not optional and that it must adapt to include certain criteria stated by the courts.  

 
7 Fatality Inquiries, Government of Alberta [https://www.alberta.ca/fatality-inquiries.aspx], (2021) 
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If training consists only of qualifying twice per year with a firearm on a static target that 
requires no decision making, movement or low-light techniques; it could be deemed outdated 
and the department would be negligent for such a standard.  
 

APPLICATION FOR LAW ENFORCEMENT 
 

Statistics 
 
Data should drive training. Why spend time, money and resources preparing for something with 
no likelihood of happening? Instead, collect the information to see trends in law enforcement 
and adjust training programs accordingly to prepare members for realistic encounters.  
 
A great resource from which to obtain information is the Law Enforcement Officers Killed and 
Assaulted (LEOKA) Program by the Federal Bureau of Investigation (FBI).  
 
Through [this program], the FBI provides data and training that helps keep law enforcement 
officers safe as they protect the nation’s communities. The goal of the program is to provide 
relevant, high quality, potentially lifesaving information to law enforcement agencies focusing 
on why an incident occurred, as opposed to what occurred during the incident, with the hope of 
preventing future incidents. The data collected is analyzed by the LEOKA team and the results 
are incorporated into the officer safety awareness training the FBI provides for partner 
agencies.8 
 
This program has a three-tiered approach to promote officer safety awareness to the law 
enforcement community in the United States; and through correlation, to the world.  
 
First; it collects data through the FBI’s Uniform Crime Reporting (UCR) Program, in which it 
gathers information that is published annually that serves to reveal trends of actual 
confrontations where officers are assaulted or killed.   
 
The UCR Program generates reliable statistics for use in law enforcement. It also provides 
information for students of criminal justice, researchers, the media, and the public. The program 
has been providing crime statistics since 1930. The UCR Program includes data from more than 
18,000 city, university and college, county, state, tribal, and federal law enforcement agencies.9 
 
Second; using the data it conducts in-depth research of incidents in which officers were killed or 
assaulted in order to give a proper understanding of what circumstances resulted in the 
outcome. This lends itself to proper after-action reports (AARs) of incidents and reveals current 
trends in law enforcement that can be utilized to improve training standards.  
 

 
8 Law Enforcement Officers Killed and Assaulted, [https://www.fbi.gov/services/cjis/ucr/leoka], (2021) 
9 Uniform Crime Reporting, [https://www.fbi.gov/services/cjis/ucr], (2021) 
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Third; after identifying such trends it aims to provide law enforcement managers, trainers and 
personnel with the required information to adapt their programs to the relevant information. 
This material is used in program development for the FBI’s Officer Safety Awareness Training 
(OSAT) curriculum. 
 
From 2014 to 2018, the UCR reported that in relation to law enforcement officers feloniously 
killed; the lighting and weather conditions by location of incident were 51% in low-light or 
artificially lit environments. 10 
 
For 2019, the same statistic increased to; 67% of officers being feloniously killed in the same 
conditions. 11 
 
With that information, it would be grossly negligent or at least deliberately indifferent if police 
departments did not accept and understand this data in order to improve the diminished light 
training offered to their members.  
 
The UCR collected data from 2010 to 2019 in relation to law enforcement officers assaulted in 
relation to the type of weapon and percent of members injured. Of the total amount of officers 
who were assaulted; 27% of them were injured as a result. These numbers do not reflect those 
killed in the line of duty, and only show the percentage of officers injured by various forms of 
attack. 

12 

 
10 Table 4, Law Enforcement Officers Feloniously Killed [https://ucr.fbi.gov/leoka/2018/tables], (2018) 
11 Table 3, Law Enforcement Officers Feloniously Killed [https://ucr.fbi.gov/leoka/2019/resource-pages], (2019) 
12 UCR, Law Enforcement Officers Killed & Assaulted, [https://ucr.fbi.gov/leoka/2019/tables/table-85.xls], (2019) 
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This information shows that over a quarter of the time when officers are involved in violent 
situations; they sustain an injury.  
 
These numbers have been proven countless times in NLTA training scenarios in which both the 
officers and assailants are shot with marking rounds in the hands and upper torso. 
 
Since humans primarily process information through vision, when confronted by an adversary it 
is natural to focus on the means in which the person is most likely to injure you; with their 
hands.  
 
With such information collected and available, it would be prudent of departments to train 
their police officers in injured shooter drills and scenarios. Be it with a pistol, carbine or other 
types of defensive tactics; a member should know how to remedy the situation in training 
before they need to apply the skill in a real-world encounter.  
 
Weapon mounted lights (WMLs) will be shown to assist an officer during these dangerous 
situations that occur more than a quarter of the time, by being able to manipulate their firearm 
with one-hand; when they find themselves injured and in need to apply force accurately in a 
diminished light environment. 
 
Where and When to Use Light  
 
Although widely discussed with a variety of opinions as to what methods have more advantages 
than others; the author will keep the purpose of using light in darkened environments simple in 
nature and within the realm of law enforcement applications.  
 
Problem-solving relates to information processing. Generally speaking, the person that can 
obtain information faster is able to decide on an appropriate solution quicker than someone 
who processes the same information at a slower speed.  
 
The difficulty of this can be drastically increased in low-light surroundings; as it is much more 
difficult to absorb information with only the naked eye. 
 
A recent study in relation to muzzle position was conducted by Dr. Paul Taylor at the University 
of Colorado. Taylor, who was a former police officer and now an assistant professor of Criminal 
Justice, compared the responses of over 300 active law enforcement members in relation to 
three pre-threat muzzle positions; aiming, high-ready and low-ready.  
 
By sacrificing a minuscule amount of reaction time, an officer may be able to cut the risk of 
committing a mistake-of-fact shooting “by more than half” by initially employing one particular 
muzzle position. 13 

 
13 Charles Remsburg, Muzzle Positions Can Have a Major Impact on Your Shooting Decisions, (2020)  
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Something to consider in relation to WML activation; both pistol and long guns, is the 
relationship of the weapon to a potential target prior to light activation. If the firearm is being 
pointed towards an offender, regardless of lighting conditions, it is more difficult to see what 
the subject is doing with their hands and the firearm and supporting optic can detract the 
officer’s field of view.  
 
At the eye-level aiming position and “even at the high-ready position”, an officer’s arms, hands, 
and firearm may obstruct a full view of the suspect and thereby “decrease the time the officer 
has to actually see an object being produced from a pocket or waistband. Instead these officers 
are left to interpret the relatively small portion of upper-body movement they are able to see 
over the top of their firearm. This could affect an officer’s propensity for error. 14 
 
The results from this study are not to say that the low-ready position is the only suitable one for 
optimizing information processing; but it does show that in relation to gathering evidence and 
passing judgement that vision is an essential part of the equation.  
 
If a department only teaches its members how to activate a WML from an aimed position; it 
could be suggested in consideration of Dr. Taylor’s study, that the trainers would be doing a 
disservice to their students in regard to collecting information and making a split-second 
decision.  
 
The physiology of sight in relation to humans presents difficulties when light is reduced or 
removed from the environment. In order to process the information, you need to be able to 
gather it first. In dimly lit surroundings, light equals information; which in turn equates to 
problem solving.  
 
Chase Jenkins, of Centrifuge Training LLC [www.centrifugetraining.com], has been credited with 
the following quote regarding low-light:  
 

“We seriously overcomplicate it; we seriously underestimate it. It’s about problem solving  
and acquiring information. We want the data in real time; not buffered.” 

 
The author has seen the below materials sourced from both the Federal Bureau of Investigation 
(FBI) and Centrifuge Training LLC. Regardless of its origin; low-light applications for law 
enforcement personnel can be separated into the following five reasons for its employment: 
 

1. Identification: in order to use force on another person, the officer must be able to 
clearly identify whether or not that individual poses a threat. The ability to positively 
identify a subject in relation to using force, is applicable both in highly visible and 
darkened conditions. Mistake-of-fact shootings often relate to this capability in that the 
officer was unable to properly identify a subject and their actions, prior to engagement. 

 
14 Charles Remsburg, Muzzle Positions Can Have a Major Impact on Your Shooting Decisions, (2020) 
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In diminished light environments this becomes even more critical, and members must 
know how to accurately employ light to capture a subject’s identity and purpose.  

 
2. Searching: to collect information, one must actively search to discover his or her 

surroundings. In typical response of police calls for service, members arrive at an 
unknown location and must attempt to gather information about the environment and 
persons within it. In poorly lit conditions this becomes difficult based on the human 
anatomy; so, the officer needs to use as much light as possible in an appropriate 
manner to collect the relevant data. This could be as simple as identifying the 
surroundings that the officer has found themselves in, to using the light to search an 
area for either victims or offenders. 
 

3. Navigation: in order to steer a course through an unknown medium, being able to see is 
extremely important. Moving through unfamiliar terrain in the daylight can be 
problematic; and once there is limited or no available light, this task becomes 
extraordinarily difficult. By properly identifying environmental factors such as obstacles 
and hazards ahead of time; one can pre-determine a path and have planned 
contingencies should something arise to block that specific route. The key to problem-
solving these obstacles in the dark is the proper application of light.  

 
4. Control: the concept of control can be both physical and psychological. There are 

several ways in which a police officer can exercise direct influence on how someone else 
is able to behave. An often-underused tactic is employing light in order to disrupt 
another person’s ability to process information, and thus gain a significant advantage as 
will be explained further in later chapters. Gathering information while taking away an 
opponent’s ability to do so will allow for a proactive response to change; rather than 
primarily a reactive one.  

 
5. Communication: in law enforcement applications, light can allow for communication 

between members in relation to identifying threats or danger areas, as well as 
highlighting potential obstacles or areas in need of attention. Light can be used to 
identify possible linkups of personnel in large buildings, or it can re-direct the 
movements of others who are compliant; be they in a vehicle or on foot.  
 

A simple way to approach the use of light for law enforcement applications is this: how would 
you process the information during the day? Now employ artificial light properly to gather the 
data in a similar fashion when ample daylight is not available.  
 
Lone Star Preparations LLC, defined a process for police officers applying light to subjects in 
diminished light environments:  
 

1. Whole person and facial identification; use the light to properly identify the subject and 
determine if they are relevant to the situation at hand.  
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2. Hands; for a human to injure or kill another the most common way violence is delivered 
is with the hands. Know what is in the subject’s hands and if it fits the environment that 
you find yourself to be in.  

 
3. Waistline; even if the hands are empty, this is where most persons stow weapons and 

other implements for concealment and rapid acquisition. 
 

4. Immediate surrounding area; note the surroundings to which the person you are 
identifying is located in. This could be a vehicle, structure or open-air; but look for what 
is around them in the event they have pre-planned an attack or find a weapon of 
opportunity.  

 
5. The subject’s actions in relation to their words; does what the person is physically 

doing match what they are verbally indicating? If it does not; decide why the actions do 
not coincide and be prepared for a change in the situation. 

 
The above is not an absolute for how an officer should employ light in darkened environments; 
however, it gives a proper procedure and rationale behind priorities of accessing information in 
relation to the subject and their environment.  
 
Another common use for light in a police setting is to defeat a photonic barrier; which in its 
simplest definition is a barrier created from a light source. Although a large factor in relation to 
night operation devices (NODs) and tactical operations, it is also applicable to patrol officers in 
the environments that they find themselves in. 
 
Both modern structures and vehicles are capable of emitting a high number of lumens and 
candela dependent on their design, manufacturing and purpose. In order to see past these, an 
officer must be capable of emitting greater amounts of light downrange in order to defeat the 
barrier created from the opposing light source.  
 
A common circumstance would be an officer approaching a vehicle from the front, as dictated 
by the environment or situation, and needing to see into the vehicle prior to contact. This can 
be achieved if there is enough light to push past the photonic barrier created by the vehicle’s 
headlights; assuming the flashlight used by the member is capable of such output.  
 
Lastly, an often-contentious topic for law enforcement is WML activation and deactivation for 
when manipulating a firearm. Be it on a pistol or a carbine, many reputable trainers have 
differing opinions of the use of the WML during such an event. A variety of factors come into 
play; the type of weapon system, activation methods, environmental and ambient lighting 
conditions and so forth.  
 
Ultimately it comes down to whether the situation is a shooting problem or a lighting problem? 
Incidents such as these have been put to analysis on timed standards and in relation to human 
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behavior via NLTA and generally; they fail the test. For instance, deactivating a WML in order to 
perform a weapon manipulation, such as a malfunction clearance, takes both time and training. 
If the required solution is accurate outgoing fire, then reload the weapon as fast as possible and 
engage the necessary target.  
 
Regarding the strobe function on any type of light source; the author recommends it to be 
disabled. The same disruptive lighting pattern that is aimed at affecting a subject, will have a 
similar effect on the officer deploying it. If the user insists on keeping it active; ensure the 
proper switchology is understood for when to activate it and when not to.  
 
There is a concept that law enforcement trainers should understand for this and all other 
instructional materials related to tactics, techniques and procedures (TTPs): does it work in live-
fire situations, and does it work when opposed; both through NLTA in training and real-world 
examples of conflict? If it fails to achieve both of those standards consistently, then the concept 
requires refinement for proper application. 
 
Interlimb Coordination  
 
Humans are bilateral creatures by nature and as we grow from infancy into adulthood, we 
become accustomed to using both sides of our bodies in a seemingly coordinated natural way. 
This applies from simple tasks, such as walking or running, to more organized movements as 
taught in martial arts; where various upper and lower limbs must function together to perform 
precise coordinated movements.  
 
Well-developed coordination of the upper extremities is critical for function in everyday life. 
Interlimb coordination is an intuitive, yet subjective concept that refers to the spatio-temporal 
relationship between kinematic, kinetic and physiological variables of two or more limbs 
executing a motor task with a common goal. 15 
 
Coordination between the limbs is a documented fact of human physiology as the body 
organizes different parts of the anatomy in order to work together efficiently. In the context of 
movement, motor coordination comes down to the concept of motor synergy; the very large 
ensemble of muscles that are activated in a cooperative way to achieve a specific motor task. 
 
Interlimb coordination primarily involves movements requiring sequential and simultaneous use 
of both sides of the body with a high degree of “rhythmicity.” 16 
 
This becomes an extremely important concept as we attempt to utilize different limbs of the 
body for specific taskings; such as holding a handheld flashlight in one hand and a handgun in 
the other. 
 

 
15 Shirota, Jansa Diaz et al, On the Assessment of Coordination Between Upper Extremities…, (2016) 
16 Bobbio and Cacola, Interlimb Coordination: An Important Facet of Gross-Motor Ability, (2009) 
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Discussed later in relation to unintentional discharges is the concept of involuntary muscular 
reactions that are unpreventable due to several factors; one of which is maximal muscular 
exertion. When we do something with extreme force, such as clenching one hand into a fist; if 
the other hand is holding an object it will be more prone to mimic the same degree of pressure.  
 
During a stressful incident the human body will dump adrenaline into our system causing the 
heart and lungs to work at a faster rate; thus, sending more oxygen to our major muscle groups 
and as a result a temporary increase in our strength. Combine such an event with holding two 
separate objects in each hand with distinct tasks, and one can see how force being applied to 
one hand is automatically transferred to the other.  
 
Results suggest that motor activity in different limbs can lead to a significant increase in grip 
force exerted on a firearm, and that the amount of force exerted on the weapon is dependent 
on the intensity and type of movement and the limb involved in the movement. For movements 
of the contralateral arm a tendency for higher forces to be exerted on a weapon during pulling 
than during pushing movements was found, whereas the force with which the movement was 
performed did not seem to have any influence. 17 
 
Although often attributed to poor finger placement; there are numerous documented cases 
where police officers unintentionally discharge their firearm while attempting to do something 
with their non-dominant hand. This also applies to situations in which an officer is holding an 
item in their hand; be it a flashlight, notebook etc. Combined with a required reaction of lethal 
force; the member does not put the item down but rather grasps it more firmly while 
attempting to use their handgun to stop the stressor.  
 
This concept is not new, as studies from over forty years ago have documented this response in 
human behaviour. 
 
The result suggests that the brain produces simultaneity of action not by controlling each limb 
independently, but by organizing functional groupings of muscles that are constrained to act as 
a single unit. 18 
 
During a lethal force encounter a WML can assist in reducing this reaction as the user ideally 
has both hands on the firearm. That still does not negate the possibility of interlimb 
coordination, where the officer is holding something in the other hand; and so, the member 
should be trained accordingly to prepare for this physiological response.  
 
Handheld Lighting Techniques 
 
The importance of proper handheld lighting devices and associated training cannot be 
understated in this paper; despite its goal to show the benefit of WMLs. The reason being that 

 
17 Heim, Schmidtbleicher and Niebergall, Towards an Understanding on Involuntary Firearms Discharges, (2006) 
18 Kelso, Southard and Goodman, On the Nature of Human Interlimb Coordination, (1979) 
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WMLs can support officers in split-second decision-making events, but handheld lights may be a 
large piece of that equation. 
 
For many instances the handheld light is the officer’s first line of information gathering; be it 
within a structure, approaching a vehicle or in an open-air environment. The ability to properly 
employ light to identify a subject can transfer to a deadly force application if the member needs 
to use their firearm to stop a known threat. The ability to do this efficiently is, unfortunately, 
not common place.  
 
The following techniques are often cited for law enforcement as to the preferred methods of 
handheld light activation. Several factors and considerations will be listed below but note these 
techniques should be dictated by the environment and position that the officer finds 
themselves in; not, their preferred method of activation.  
 

Harries: named after Michael Harries, this hands-together technique was embraced by 
Col. Jeff Cooper of the Gunsite Academy and has since seen wide adoption into many 
law enforcement training curriculums. The flashlight is held in a pick grip with the lens 
towards the bottom of the hand. The support hand thumb, or finger depending on 
model, activates the switch for operation. The wrists of the shooter nest together while 
the backs of both hands are firmly pressed together in an effort to stabilize the position 
for firing the pistol.  
 

 
(an example of the Harries handheld technique) 

 
FBI: this concept was developed and taught to the agents of the Federal Bureau of 
Investigation (FBI) as a method of searching that can transition to a shooting application. 
The technique is employed by holding the flashlight in a pick grip with the support hand 
extending the light away from the user’s body; usually high and offset to their position. 
An idea associated with this method is that should the officer be fired upon during 
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searching; the offender is, in theory, more likely to shoot towards the light source which 
is separated from the member’s body.  
 

  
(an example of the FBI handheld technique) 

 
Rogers/SureFire: accredited to former FBI Agent Bill Rogers, this technique has also 
become known as the SureFire or syringe-grip method as well. It is better served to 
handheld lights that are narrowed in the middle or ‘tactical’ as a way of holding the light 
more firmly between the fingers. The body of the flashlight is placed between the 
middle and index fingers of the support hand and the light can be activated by pressing 
the tail cap with the base of the thumb or the palm of the hand; allowing for more of a 
two-hand grip.  
 

 
(an example of the Rogers/SureFire handheld technique) 

Neck Index: this method of light activation offers more support of the light in the 
direction faced, as the light is braced in the area where the neck and the shoulder 
intersect. This is also used in a pick grip; where the fingers are wrapped around the body 
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of the flashlight and the thumb activates a tail cap switch. This technique allows for light 
to illuminate from the rear of the handgun; however, a significant amount of light is lost 
onto the user’s hands and the pistol itself, which can also work against modern Red Dot 
Sight (RDS) pistol optics.  
 

 
(an example of the Neck Index handheld technique) 

 
Temple Index: accredited to William Petty and originally used to train an upward 
position of a firearm where the environment does not allow it to be pointed down; this 
technique has also been adopted as a light employment method. Similar to other 
techniques; the shooter holds the flashlight in a pick grip and a portion of the support 
hand palm is placed against the user’s temple with counterpressure to index the light in 
the direction where they are looking.  
 

 
(an example of the Temple Index handheld technique) 
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The objective is for law enforcement trainers, and especially individual officers, to be familiar 
with each technique and have the ability to adapt to the specific situation at hand. Realistically, 
most people will have one or two techniques that they are comfortable and proficient with and 
choose as the environment dictates. But they must be capable of several variations in order to 
adapt to the specific circumstances that could arise.  
 
In order to properly evaluate the above techniques and their application into a realistic 
environment, users and trainers should ask themselves a series of questions.  
 

1. Is it environmentally adaptable or does it only work from a static position? 
2. Is it necessary for the situation at hand? 
3. Can it be duplicated appropriately under stress?  

  
The above considerations will allow officers to evaluate if a tactic is adaptable in various 
environments; or if by contrast, the method only works in a static standing position on a firing 
line. For it to be a valid technique; it must be the former. 
 
As mentioned, an often-overlooked factor is whether these methods comply with human 
behavior under duress. Simple techniques are preferred and have been shown to be more 
efficient under opposition; both in NLTA training and real-world engagements.  
 
Being able to smoothly transition handheld applications is a huge benefit to the pick grip 
method of holding the light; as it can be easily transferrable in three dimensional environments. 
Another advantage of the pick grip is that should the user need to strike with their support 
hand holding the light; the hand is already enclosed in a partial fist around the object. Although 
seldom seen in practice, it holds notional credibility.   
 

 
(an example of the pick grip holding technique) 
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Another option for holding the handheld flashlight is taught by the author of this paper.  
 
It was adapted from Mike Pannone of Comprehensive Technical and Tactical (CTT) Solutions LLC 
[www.ctt-soltutions.com] in relation to transitioning the light from a pick grip to a pinky grip in 
order to manipulate the weapon two-handed for reloads and malfunctions.  
 
The author has used and taught this method for almost five years to patrol and tactical team 
members as a means of holding the flashlight in any desired technique; so that should a 
weapon manipulation need to occur, there is no transition of the light from one position to 
another during a stressful or timed task.  
 

 
(an example of the pinky grip holding technique) 

 
Many times, in training and real-world events, a user attempting to transition the flashlight in 
their hand in order to facilitate another task will result in the light being dropped. A remedy for 
this would be to hold the flashlight in such a way that it does not require a change of position; 
as the above technique allows.  
 
The potential downside to this method would be that if held in the pinky grip and the user 
decided to strike something with a closed fist; a loss of energy transfer in strength and potential 
injury could incur. That being said the employment of light in a law enforcement setting is for 
specific purposes and a reactionary strike with the hand which is allowing for information to be 
acquired is not likely. This will be corroborated later in NLTA drills and scenarios in future 
editions of this paper.   
 
Seek Training 
 
The previous section outlined that courts have mandated accountability for proper training as 
part of an essential police program. 
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The most common issue is that members are trained to a certain standard during their recruit 
or academy training, and then never challenged to a higher standard throughout their career. 
This problem becomes systemic when department training staff fail to validate their curriculum 
from outside agencies and trainers to ensure that the material being delivered in their agency is 
up to date and relevant regarding various TTPs.  
 
Such external training is never a wasted effort; as one of two outcomes is certain. Either the 
material offered will validate that current methods are behaviourally compliant and work under 
opposition, or it will show deficiencies in the adopted TTPs and allow for appropriate reform of 
its concepts and application.  
 
Rarely is there such a win-win scenario in the law enforcement world, and other than budgetary 
restrictions and ego; the author sees no deficit to members seeking training to validate certain 
materials and standards. 
 
In fact, there is liability regarding failure to train police officers accordingly.  
 
In addition to vicarious liability, police agencies are also vulnerable to liability for inadequate 
training of police officers. For example, an injured third party can, in addition to pursuing the 
appropriate level of government for vicarious liability, pursue a direct cause of action for 
inadequate training of the police officer in the use of force. It is also interesting to note that the 
police officer may have a cause of action for personal injury and losses attributed to inadequate 
training in the use of force against his or her police agency. 19 
 
It can even be suggested that police officers have a cause for action against their own agency 
for inadequate training, should such a situation exist.  
 
A police officer injured while in the course of performing his or her duties may allege that the 
government agency is negligent for failure to adequately train him or her in the use of force. It is 
important to emphasize that the government agency has a responsibility to ensure that use of 
force is effectively authorized by regulating the qualifications of those individuals who are 
granted this authority.  
 
As a result of these factors, it is no longer sufficient to simply document that an individual 
attended a training session. Importantly, police agencies must also be able to demonstrate 
that… 
 

§ The training was necessary as validated by a task analysis. 
§ The persons conducting the training were, in fact, qualified to conduct such training. 
§ The training was “state-of-the-art” and up to date.  
§ Adequate measures of mastery of the subject matter can be documented.  

 
19 Rick Parent, PhD, Justice Institute of British Columbia, Civil Liability and the Police Use of Force… (2007) 
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§ Those who did not satisfactorily “learn” in the training session have received additional 
training and now have mastery of the subject matter. 

§ Close supervision exists to monitor and continually evaluate the trainee’s process. 20 
 
Combine those considerations with the percentage in which police officers are operationally 
required to work in low-light conditions, and the need for training in diminished light 
environments should be obvious.  
 
Therefore; if technology is available that can improve an officer’s ability to absorb information 
and formulate an appropriate response in low-light situations, should departments be deemed 
negligent if they do not afford their members the opportunity to train with and use such 
devices?  
 
It’s easier to blame a series of negligent shootings on an “unsafe product” than it is to revamp 
woefully inadequate police training programs. Before we can get into the issue of the lack of 
training with the weapon mounted lights, we have to first describe how grossly inadequate 
police firearms is in an overall sense. 21 
 
The above does not appear to be an isolated statement in relation to law enforcement training 
standards. Officers from many agencies have made clear that they feel their training programs 
are lacking in diminished light and several other modalities; and that their annual or bi-annual 
qualification is a static shoot in which no decision making is required.  
 
There are several training companies that have had their programs adopted and validated by 
numerous departments in North America and beyond. The key consideration becomes taking 
the information presented and applying it to the specific operational requirements for the 
agency whom wishes to implement the materials.  
 
Regardless of the company selected, ensure that the instructor and materials have been vetted 
accordingly. Detailed after-action reports (AARs), speaking with other reputable trainers and 
former students are valid ways in which to determine if the company is a credible source of 
information. 
 
  

 
20 Rick Parent, PhD, Justice Institute of British Columbia, Civil Liability and the Police Use of Force… (2007) 
21 Greg Ellifritz, Issues with Weapon Mounted Lights article on [www.activeresponsetraining.net] (2020) 
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PART II: SCIENCE 
 

HUMAN PHSYSIOLOGY AND VISION 
 
Domination of Sight 
 
Humans are diurnal creatures that use daylight to our advantage. Sight is one of our five basic 
senses and often arguably; the most important one, which allows us to rapidly gather 
information about our surroundings. The human eye is an organ that reacts with light to allow 
us to recognize and accurately perceive colour, depth, and movement.  
 
The concept that vision is our most important sensory system is supported by numerous studies 
demonstrating visual dominance.  
 
The term “visual dominance” refers to the observation that information from different senses is 
not treated equally. Rather, the processing of visual information seems to dominate the 
processing of information from other modalities. 22 
 
Our brain appears to have a visual focus; which is supported by the extensive amount of 
research dedicated to vision itself. This is not meant to detract from other studies on various 
sensory precepts; but rather shows the most common way that we absorb information in our 
environment is through sight. 
 
More than just sight is measured in terms of visual acuity; vision is the process of deriving 
meaning from what is seen. It is a complex, learned and developed set of functions that 
involve a multitude of skills. Research estimates that eighty to eighty-five percent of our 
perception, learning, cognition, and activities are mediated through vision. 23 
 
The brain devotes more space to vision that to all the other senses combined. The eye, which is 
our physical apparatus for gathering visual information, allows us to perceive objects around us 
by refracting, or bending, light into an image that is then sent to our brain via electrical 
impulses. In conjunction with the other senses, or even as a stand-alone, this perception allows 
us to organize, identify and interpret the information around us in order to shape our 
environment.  
 
Anatomy of the Eye 
 
The human eye is made up of many parts that must work together in order to produce clear 
vision. The below is by no means exhaustive in description; but, rather should serve as a basic 
framework for understanding concepts in relation to the hypothesis of this paper. 

 
22 Fabian Hutmacher, Department of Psychology, University of Regensburg, Germany, (2019) 
23 Thomas Politzer, O.D., former Neuro-Optic Rehabilitation Association (NORA) president, (2018) 
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 24 
(the basic anatomy of the human eye) 

Anatomical Definitions  
 
Common terms in relation to the anatomy of the human eye and parts of the visual process are 
listed here. It is meant to be simplistic in nature to give the reader enough knowledge in the 
subject matter to understand the terminology and to reference as required.  
 
Cornea: the transparent layer that forms the front portion of the eye. It is a clear window that 
transmits and focuses light; as well as covers the pupil, iris and the anterior chamber of the eye. 
 
Pupil: the opening in which light passes through the iris before reaching the lens and is focused 
onto the retina. The size of the opening is governed by the muscles of the iris that rapidly 
constrict and dilate in response to the amount of light available. 
 
Iris: coloured tissue at the front of the eye that contains the pupil at its center. It helps control 
the size of the pupil and regulate the amount of light that enters the eye. 
 
Lens: a transparent structure inside the eye that bends the rays of light upon the retina to form 
an image.  
 
Retina: a nerve layer that lines the back of the eye and contains cells that are sensitive to light. 
It creates nerve impulses that pass via the optic nerve to the brain, where a visual image is 
formed.  
 
Optic nerve: the nerve that connects the eye to the brain and transfers visual information from 
the retina to the visual cortex via electrical impulses.  
 
Rods: a type of photoreceptor cell in the retina, they are responsible for vision at low-light 
levels; also known as scotopic vision. They are concentrated in the outer areas of the retina and 

 
24 Boyd and Turbet, Parts of the Eye: American Academy of Ophthalmology, (2018) 
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do not mediate colour vision and have low spatial acuity. The human eye has over 100 million 
rod cells which are approximately 500 to 1000 times more sensitive to light than cones.  
 
Cones: another type of photoreceptor cell in the retina, they are active at higher light levels; 
also known as photopic vision. They are concentrated in the center of the retina and are 
capable of colour vision and responsible for high spatial acuity. The human eye has 
approximately 6 million cones that have three wavelengths: short, medium, and long.  
 
Mesopic Vision: a combination of photopic and scotopic vision in low, but not completely dark, 
lighting situations.  
 
Rhodopsin: a biological pigment containing sensory protein that converts light into an electrical 
signal. It is required for vision in diminished light surroundings and is located within the retina 
of the eye.  
 
Photons: a particle representing a quantum of light or other electromagnetic radiation.  
 
Visual phototransduction: the sensory transduction of the visual system; it is a process by which 
light is converted into electrical signals in the rod cells, cone cells and photosensitive ganglion 
cells of the retina of the eye.  
 
The Visual Process 
 
Light enters the eye through the cornea, which bends the rays in such a way that they pass 
freely though the pupil and continue through the iris at the center of the eye. The iris works like 
the aperture of a camera and has the ability to increase or decrease in size; depending on how 
much light is attempting to enter the eye. The light then comes to a focused point on the retina, 
which processes the rays into electrical impulses that are then carried to the brain via the optic 
nerve. Every time the eye moves, this process begins again and regulates the exposure of light 
into the necessary amount of available perceived information.  
 
There are two different photoreceptors that line the retina. These are called cones and rods 
respectively due to their shapes. 
 

Cones function better in higher levels of light; also known as photopic vision. The central 
fovea is populated exclusively by cones of three wavelengths: short, middle and long. 
Cones are capable of colour vision and are responsible for high spatial acuity.  

 
Rods are far more sensitive to light and are responsible for vision at low-light levels; also 
known as scotopic vision. They are incapable of discriminating colours and have low 
spatial acuity.  
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As you transition from brightly lit surroundings into diminished light environments, your eyes 
will automatically shift priority from using cones to using rods. The sensitivity of each varies and 
will be based upon the change in settings to the amount of light able to enter the eye.  
 
Rhodopsin, also known as visual purple, is a light-sensitive receptor protein involved in visual 
phototransduction. It is required for vision in diminished light and is located in the retina of the 
eye; where it undergoes a cyclic decomposition and reconstitution in response to the presence 
of light and is generally regenerated fully in about 30 minutes of time, and much faster after the 
initial change in environment.  
 
Types of Vision 
 
Gathering information with your eyes is known as your visual perception. In order to gather the 
largest amount of information, the eyes must be constantly in motion to collect as much data 
as possible. There are two types of vision that make up the entire visual field: central and 
peripheral vision. 
 

Central vision is the responsibility of the fovea and is necessary for activities of which 
visual detail is of primary importance; such as reading and driving. It only covers 
approximately three degrees of our visual field of view; however, it allows us to make 
important judgements such as estimating distance and understanding specific details of 
objects directly in our intended path.  

 
Peripheral vision, or side vision, is sight that occurs outside the point of fixation or away 
from the direct line of vision that is the centre of our gaze. It is sensitive to light and 
motion which allows us to see more within our field of view without turning our head or 
shifting our gaze. The loss of peripheral vision while retaining central vision, is known as 
tunnel vision. 

 
Stress and Visual Response 
 
Stress is the body’s natural response to any demand or change that interferes with its normal 
equilibrium. This is conducted via the Autonomic Nervous System (ANS) which in general has 
two divisions: the Sympathetic Nervous System (SNS) and the Parasympathetic Nervous System 
(PNS). In many cases these two have opposite actions where one system activates a 
physiological response and the other inhibits it.  
 
When the body is stressed it creates a surge of adrenalin and the pupils dilate to allow more 
light into the eye so that you can see potential threats more clearly. The stress response begins 
in the brain as the body shifts its energy resources towards fighting a threat or fleeing from 
danger; commonly referred to as the “fight or flight” response. This is a result of the SNS and 
will continue until the perceived crisis is over; at which point the PNS will eventually regain 
control and attempt to restore homeostasis.  
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During the stressful event; common sight-related symptoms can be sensitivity to light, 
myokymia or eye twitching, tunnel vision, blurred vision and excessively wet or dry eyes.  
 
Since human physiology causes our pupils to dilate for faster information processing; it would 
suggest that the more visual data a person can obtain within an environment would allow for a 
quicker decisive response and therefore action.  
 
In regard to low-light situations; if light can be applied quickly and properly it will allow for less 
of a reactionary gap on both an initial physiological and eventual cognitive basis.  
 
To quote William Petty of Centrifuge Training LLC [www.centrifugetraining.com]; 
 

“If I can see it, I can solve it”. 
 
The OODA Loop 
 
The OODA Loop is a four-step approach that helps to understand the decision-making process. 
It focuses on filtering available information, putting it into the appropriate context quickly and 
making the most suitable decision based on the evidence at hand. It must be understood that 
this is a continuous process and that changes are instantly made as more data becomes readily 
available.  
 
OODA stands for Observe-Orient-Decide-Act.  
 

 25 
 

 
25 Brett and Kate McKay, The Tao of Boyd: How to Master the OODA Loop, (2020) 
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There is extensive writing on both the OODA loop and its author; John Boyd. Boyd was a United 
States Air Force Colonel who developed this concept to explain an advantage in the combat 
operations process; which outlined that the OODA loop is a set of interacting loops that are to 
be kept in continuous operation during battle. The premise is that in order to win; an individual 
must function at a faster tempo than their adversary, or better yet, disrupt their opponents’ 
loop, thus giving themselves a superior advantage.  
 
This concept has been widely adopted in law enforcement and military training cadres and has 
even made its way into private business and commercial applications.   
 
In relation to law enforcement specific environments, the goal is to interrupt an opposition's 
loop in order to maintain an advantage. Police work and officer response are by nature; 
reactionary. Police respond to calls with little to no information, on sometimes unfamiliar 
terrain, and need specific criteria before they are able to use force on another person. Many 
times, the subject must act first before the officer is able to respond; although with experience, 
training, and proper articulation this is not always the case.  
 
Putting it all Together 
 
Now that we have covered the basics of human anatomy in relation to eyesight as well as the 
response to stress and effects on visual perception; we can hopefully understand the benefits 
of adding artificial light to low-light situations in order to perceive information faster and 
therefore make better decisions under stressful circumstances.  
 
A simple way to analyze the efficacy of how crucial employing light into darkened environments 
can be; is to remove darkness completely from the equation.  
 
During daylight hours when attempting to absorb information; is it more difficult to complete 
this task with your eyes open or closed? Obviously, the answer is that it is easier to process 
information with your eyes open, as it is a primary method of how we perceive the world 
around us.  
 
Therefore; dependant on circumstance, the earlier we can introduce light into a darkened 
environment, the faster we will be able to visually collect information (observe and orient) to 
then have an appropriate response (decide and act). 
 
Law enforcement officers spend much of their time in diminished light environments and need 
to be adaptable at going from one brightness setting, such as outside of a structure, to another; 
say inside, where the lighting conditions could vary considerably.  
 
If you are unable to control the environment to which you find yourself in, technology can allow 
you a measure of artificial control and potential advantage. 
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THE SCIENCE OF LIGHT 
 

Optics 
 
Optics is the science of light, and more specifically; a branch of physics describing how light 
behaves and interacts with matter. Light is a form of electromagnetic radiation with a 
wavelength that can be detected by the human eye; it enters our eyes and eventually is focused 
onto the retina and transferred via the optic nerve to the brain. This is where we consciously 
perceive objects from which the detected light originates and then see our brains 
representation of that object.   
 
Sunlight contains the complete range of wavelengths of electromagnetic waves; of which, the 
entire range is called the electromagnetic spectrum. Electromagnetic waves that are commonly 
referred to as “light” fall approximately in the middle of the electromagnetic spectrum and 
include; infrared, ultraviolet, and visible light. The portion called visible light is separated into 
the perception of individual colours, as each colour has a different wavelength.  
 
If we move beyond the wavelength of visible light, we enter the infrared region. If we move 
towards the shorter wavelengths, then we enter the ultraviolet portion.  
 
Neither of these can be seen with the human eye, and although there is technology that helps 
us perceive images in the infrared spectrum, we will focus on visible light and the benefits of 
artificially introducing it into diminished light environments for law enforcement specific 
applications.  
 
 
 

 26 
(the visible light spectrum) 

 
 

26 Randall V. Wong M.D., What is Blue Light, (2021) 
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History of the Flashlight 
 
Since humans are diurnal and have traditionally functioned best during times when light is 
available; how have we adapted to situations when it is not? Fire has granted our species 
warmth and light for over a million years. As we evolved, so did the ways in which we were able 
to support ourselves in darkened environments; such as lamps and candles. Although 
developed independently throughout many places in history, it is believed that as early as 500 
BC the Romans were using candles for a variety of applications.  
 
Candles were perhaps the most important technological advancement since the discovery of 
fire itself; by combining a wick with certain materials, from tallow to beeswax, it made light 
portable for human use. As we evolved, so did how we adapt materials for light; from oil lamps 
to gas lamps, electric lamps and eventually the light bulb. 
 
On January 10, 1899, British inventor David Misell obtained U.S Patent No. 617,592 for the 
“electric device” which would become known as the “flashlight”.  
 
“It had three D cell batteries placed in a tube that acted as a handle of the device. Batteries 
powered a small incandescent electric light bulb and a simple contact switch turned light on and 
off. They were called “flash” lights because they could not throw light for too long and you had 
to turn them off to “rest” then from time to time […]” 27 
 
By the 1920’s there were estimated ten million users of this technology; which gradually 
changed from incandescent light bulbs, which is an enclosed wire filament that is heated until it 
glows, to light-emitting diodes; commonly referred to as LEDs. Discovered accidentally in 1961 
this technology was not made suitable for flashlights until 1999.   
 
A LED is a semiconductor that emits light when an electric current is passed through it. This 
technology has been widely adopted since the early 2000’s and is still in use today by many top 
manufacturers; due to its low manufacturing cost, wide array of outputs and extended lifespan.  
 
Law enforcement as a profession adopted the flashlight as a critical piece of equipment long 
ago. Some works show that this device has been in use by police training programs in 
conjunction with firearms since the 1930s. 28  
 
As technology advanced, so did the portability of these devices. From earlier models requiring 
several D cell batteries that were heavy and over a foot in length; to modern ones that are 
extremely portable, easy to operate and take up little space on an officer’s duty belt or 
mounted to their firearm.  
 
 

 
27 History of Lighting, Who Invented the Flashlight, (2021) 
28 Ed McGivern, Fast and Fancy Revolver Shooting, (1975) 
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Lighting Definitions 
 
Common terms in relation to light and its associated technology are listed below. It is meant to 
be simplistic in nature to give the reader enough knowledge of the subject matter to 
understand the relevant materials and to reference as needed.  
 
Battery: a container consisting of one or more cells, in which chemical energy is converted into 
electricity and used as a source of power.  
 
LED: a light-emitting diode (LED) is a semiconductor diode which glows when a voltage is 
applied to it.  
 
Bezel: a rim that holds a transparent covering on the head of the flashlight. 
 
Reflector: a part of the flashlight that redirects or focuses the light.  
 
Cathode: the negatively charged electrode by which electrons enter an electrical device.  
 
Collimated: light whose rays are parallel to start and spread out minimally as it they propagate.  
 
Lumens: a measure of the total amount of visible light from a source. The higher the value the 
brighter the light will appear to the human eye.  
  
Candela: a basic unit of luminous intensity that measures how bright light is in a particular 
direction.  
 
Lux: a measurement of luminous flux, or the amount of light output, in a given area; one lux is 
equal to one lumen per square meter.  
 
Flood: the scattered light emitted from a flashlight; most often associated with short-range use 
for illumination.  
 
Throw: the ability to place light onto an area or surface at distance; usually dependent on the 
collimation of the source.  
 
Spill: the amount of light that falls outside the object to be illuminated; such as the surrounding 
area of a target in focus.  
 
Hotspot: the central and most intense portion of a beam; governed by the surface brightness of 
the light emitter, as well as the shape, depth, diameter, smoothness, and reflective efficiency of 
the reflector surface.  
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Measuring Light 
 
Often there is confusion when it comes to the terminology in relation to the performance of a 
flashlight as well as the formulas in which light is measured. As a general understanding of the 
basics of this process, this portion will review the pertinent information and serve as a 
reference if required.  
 
Lumens and candela are both measurements for luminous intensity; however, they quantify 
different aspects of a lighting device.  
  

Lumens refer to the total amount of light emitted by a lighting apparatus. Lumens are 
related to the lux; in that one lux is one lumen per square meter. The measurement of 
lumens does not consider the spread, or divergence, of the light being emitted by the 
device.  
 
Candela, previously referred to as candlepower, refers to the amount of light emitted by 
an apparatus in a particular direction. The value is primarily concerned with a focused 
beam of light and is usually taken at the brightest spot of the beam. For reference; one 
candela is equal to 12.57 lumens.  

 
A higher value of one measurement does not equate to it being superior to the other; as it is 
based on the overall lighting application. For instance, if you need to illuminate a specific area 
at a longer distance; candela may be of greater value. If the goal is to have more light spread 
over a larger area; then lumens may hold a higher significance. 
 

 
(basic visual reference of light measurement from www.barco.com) 
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For law enforcement applications, a flashlight requires an appropriate balance of both lumens 
and candela for the proper application of light.  
 
The other properties of light that are often overlooked are the spill, or flood, and throw of a 
lighting device.  
 

Spill is the area in which light falls outside the specific object to be illuminated and 
refers to the width of the beam angle which equates to how much light is spread out 
(measured in lumens).  

 
Throw can be thought of as the distance that the light is capable of reaching. The 
formula is the square root of the light intensity (measured in candela) divided by 0.25 
lux; which gives the distance in metres.  

 
Another critical aspect of light for law enforcement applications is the runtime of the device. 
The runtime is the amount of time between the initial activation of the flashlight and the 
decrease of its brightness by ten percent of the rated output on new batteries. Factors will 
include the brightness setting, exterior temperature and battery type; but simply put, runtime 
specifies how long a flashlight can function on the same set of batteries.  
 
Later chapters will review recommended manufacturers that are known to produce high-quality 
lights for law enforcement use, so that the reader can make an appropriate judgement based 
on their necessary requirements.  
 
This information will constantly evolve, and it is suggested the reader research current trends 
and innovations that may have emerged in the time elapsed between editions of this paper.  
 
Standards 
 
As lighting technology advanced so did the requirement for its proper use in dangerous 
environments. Standards came into practice so that the technical specifications could be 
measured, and recommendations given to a potential user without misrepresentation.  
 
The National Electrical Manufacturers Association (NEMA) defines standards used in North 
America for various grades of electrical enclosures typically used in industrial applications. It 
enables customers to select from a range of safe, effective, and compatible electrical products 
as well as gathering and analyzing economical market data.  
 
NEMA […] is a non-profit organization that develops and publishes over 500 standards 
regarding the production and manufacturing processes for technologies involving the 
generation, transmission and use of electricity. 29 

 
29 The American National Standards Institute, [www.webstore.ansi.org/sdo/nema], (2021)  
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The American National Standards Institute (ANSI) is a private, non-profit organization that 
oversees the development of voluntary standards for products, services, processes, systems, 
and personnel in the United States. Founded in 1918 it works in collaboration with industry 
stakeholders and governments to identify and develop national and global benchmarks.  
 
ANSI is not itself a standards developing organization. Rather, the Institute provides a 
framework for fair standards development and quality conformity assessment systems and 
continually works to safeguard their integrity. And as a neutral venue for coordination of 
standards-based solutions, the Institute brings together private- and public-sector experts 
and stakeholders to initiate collaborative standardization activities that respond to 
national priorities. 30 
 
On August 18, 2009, ANSI approved a new specification that standardized flashlight 
performance; which was developed by the Flashlight Standards Committee of NEMA. The 
committee consisted of several reputable manufacturers whose goal was to eliminate 
exaggerated light performance claims by certain companies and to give the consumer proper 
information to make an appropriate decision.  
 

 31 
(ANSI standards and associated icons) 

 
The ANSI FL1 Standards are a set of flashlight performance assessment guidelines. Devices are 
tested to the following measurement criteria: brightness, beam distance, peak beam intensity, 
runtime, water resistance and impact resistance.  

 
30 The American National Standards Institute, [www.ansi.org/about/information], (2020) 
31 Plato-USA Organization, [www.plato-usa.org/about/standard], (2021) 
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Much of the below information regarding ANSI FL1 Standards was simplified from 
www.flashlightwiki.com.32 The standards are simplified to explain how each are measured and 
in which units; as well as how each is applicable to the overall objective regarding light usage 
and durability. 
 

1. Light Output (lumens): the total output lumens of a device, this is measured in an 
integrating sphere after the light has been on for 30 to 120 seconds. The reason being 
that thirty seconds gives enough time for the modern LED to get hot and the battery 
voltage to sag, which will usually result in a lower output number.  
 

2. Peak Beam Intensity (candela): the light intensity at the brightest part of the beam; 
measured in candela. A lux reading of the brightest portion of the beam is taken at a 
specified distance with the light activated at its highest setting and most focused beam; 
between 30 and 120 seconds. Using the appropriate formula, the same value in candela 
will result regardless of the distance at which the reading it taken.  

 
3. Beam Distance (meters): the distance, measured in meters, at which the flashlight 

produces a light intensity of 0.25 lux. The distance is not itself measured; however, the 
value is calculated by dividing the peak beam intensity by 0.25 lux and taking the square 
root of the result.  

 
4. Runtime (hours): the amount of continuous operation, measured in minutes, that is 

abbreviated into hours; until the light output drops to ten percent of its original value. 
This measurement is taken 30 seconds after the light is activated and uses the batteries 
that are included with the flashlight. If no batteries are provided, then the test is 
completed with the manufacturer recommended battery choice.  
 

5. Water Resistance (IPX): there are three possible ratings for the levels of water 
resistance; IPX4, IPX7 and IPX8.  

a. IPX4 is “water resistant”, in which light can be splashed with water from all 
directions without water getting inside.  

b. IPX7 is “waterproof” in which the light can be submerged in one meter of water 
for thirty minutes of time. Water can leak into the light, but not into the areas 
that include electronics or batteries. The light must still operate properly when 
removed from the water, where it is again tested for thirty minutes after being 
removed.  

c. IPX8 is “submersible”, where the light can be submerged for up to four hours at 
a depth greater than one meter, to which the depth is specified; such as IPX8 10 
meters. The measurement is usually taken by submerging the device in a 
container of water and then increasing the pressure to match the simulated 
depth.  

 
32 ANSI-NEMA FL-1 Ratings, [www.flaslightwiki.com/ANSI-NEMA_FL-1] (2021)  
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6. Impact Resistance (meters): the height, measured in meters, from which the light 
including batteries can be dropped onto a concrete surface without cracking or 
breaking; and still function. The apparatus is dropped while in the ‘off-position’ and 
allowed to come to rest before it is inspected for damage. For ratings over one meter; 
each sample device is dropped six times with different faces directed towards the 
ground.  

 
EQUIPMENT CONSIDERATIONS 

 
The Evolution of Batteries 
 
Regardless of the type of technology, the most common issue for consideration becomes its 
power source. Handheld flashlights and weapon mounted lights (WMLs) are no exemption from 
this limitation; as without a proper energy source that can handle the harsh applications 
required, the apparatus would not fit the necessary objective.  
 
Batteries are so ubiquitous today that they’re almost invisible to us; yet they are a remarkable 
invention with a long-studied history. A battery is essentially a device that stores chemical 
energy that is to be converted into electricity. Basically; batteries are small chemical reactors 
that produce electrons that are ready to flow through the external device to which they supply 
power. 
 
The nickel-cadmium battery (NiCd) was the first rechargeable alkaline battery invented in 1889, 
by the Swedish scientist Waldemar Junger and was commercialized in Sweden in 1910; reaching 
the United States of America by 1946. The first NiCd batteries were much more expensive than 
traditional lead-acid batteries; however, they were more robust and had better energy density. 
 
Nickel-metal hydride (NiMH) batteries appeared in 1989 as a variation of the nickel-hydrogen 
(NiH2) battery from the 1970’s. The NiMH tended to have longer lifespans than their 
predecessors and since cadmium was found to be toxic, the NiMH batteries were less damaging 
to the environment.  
 
Lithium is the metal with the lowest density and the greatest electrochemical potential of 
energy-to-weight-ratio. Although it came to market in the 1970’s and was experimented with 
long before that; several developments in the 1980’s led to perfecting this system.  
 
By 1997 the lithium polymer battery was released by Sony and Asahi Kasei; which held the 
electrolyte in a solid polymer composite versus a liquid solvent. This allowed the batteries to be 
encased in a flexible wrapping instead of a rigid metal casing; which meant that batteries could 
be specifically shaped to fit a particular device. Advancements have been continuous and in 
recent years several notable persons were awarded the Nobel Prize in Chemistry for their 
development on this this type of battery.  
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As science continues to evolve, lithium-ion batteries have begun to take the spotlight as lithium 
batteries are not rechargeable. The most common types of lithium-ion batteries available today 
are the 18650 and 18350; the first being held in a longer body and the latter a shorter one.  
 
To understand the above numbers: 18 refers the diameter of the battery in millimetres (mm) 
and 350 means it is a 35mm battery, with the 0 referring to it being cylindrical in shape.  
 
Therefore; an 18650 battery is 18mm in diameter that is 65mm in length. Depending on the 
device, these batteries can be used interchangeably with the more common CR123A batteries; 
although the latter is not capable of the same high output. Certain flashlights are only useable 
with lithium-ion batteries due to the tremendous output of light they are capable of achieving. 
There can be slight variances of batteries dependent upon their design; such as flat-top versus 
button-top, as well as discrepancies in the overall length based on how they are encased. 
Follow the manufacturer recommendations of the lighting source for proper results and 
maximum efficacy of the system as a whole.  
 
For law enforcement applications; regardless of the battery type for the chosen flashlight, 
ensure that you have a back-up light that is readily accessible, and spare batteries for both 
systems.  

 33 
(the evolution of batteries) 

 
33 Miranda, Costa and Lanceros-Mendez, Lithium Ion Rechargeable Batteries: State of the art… (2014) 
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Trusted Manufacturers 
 
This list by no means suggests that the below companies are the only manufacturers that make 
reputable handheld and/or weapon mounted lights for law enforcement duty applications.  
 
That said, the ones listed below are renowned for their innovation regarding police and military 
use and have been accepted by numerous departments as the standard for high-quality 
professional lighting systems. 
 
The author has experience with all three and has preferences for certain lights for specific 
applications. They will be broken down in later sections in regard to WMLs on pistols, carbines 
and shotguns and handheld flashlights for realistic police applications; both in rural and urban 
environments. Information will be listed, and concepts suggested to verify the correct lighting 
choice for the operational requirements.  
 

SureFire [www.surefire.com]; this company began in 1969 with the Newport 
Corporation using the power of technology for industrial applications. In 1979 their 
designs to further weapon mounted lasers and other devices to assist law enforcement 
and military forces came to fruition when they patented the first commercial laser sight 
for a firearm. This became ‘Laser Products’ that eventually would grow into the 
corporation known as SureFire LLC; whom has helped fulfill the needs for duty-grade 
lights by armed professionals since 1985.  

 
Streamlight [www.streamlight.com]; started in 1973, this company aimed to assist law 
enforcement and firefighting personnel by manufacturing high-quality portable lighting 
and laser illumination systems. They have become an industry leader in rechargeable 
batteries and flashlights, and design each of their devices towards a specific purpose; 
from everyday personal use to life saving equipment for the armed members on the 
front lines.  

 
Modlite [www.modlite.com]; a take on the term for modular lighting; they are a relative 
newcomer to the field of light design and have challenged the status quo of the industry 
for the last few decades. What started as one man’s intention to build high-quality lights 
for mountain bike racing, has grown into a top contender for law enforcement 
applications. With realistic target identification and acquisition to distances of 150 
metres or more; these lights have been designed from the ground up with 
interchangeable flashlight bodies and heads that can be used with several other current 
devices on the market.  

 
The reason these companies are known to produce higher quality lighting systems than most, 
as well as how they have been so well adopted; is largely due to their extreme durability and 
high output of light.  
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Something to remember is that light creates heat. Without diving too deep into the science 
behind this, just note that the lights themselves create heat that can be felt in the head or body 
of the flashlight; depending on the output and how long it has been constantly activated. Most 
modern lights are able to regulate the volume of electrical current prior to overheating; 
therefore, reducing the output which keeps the light from becoming damaged.  
 
Another consideration of heat transfer is for carbine mounted lights; where the light is attached 
near the barrel or muzzle and must be able to absorb both the recoil and heat from such a 
weapon system.  
 
For law enforcement applications this usually pertains to high-volume training that sees a large 
number of rounds put through the rifle. Ensure the light chosen will be durable enough to fit 
the training and operational requirements for its application.   
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Part III: PISTOL CONSIDERATIONS 
 
Overview 
 
Although weapon mounted lights (WMLs) are widely adopted on carbines and other long guns 
for law enforcement; some departments still have not accepted them on pistols. In a similar 
fashion to optics on carbines, effective miniaturized red dot systems (MRDS) are now being 
introduced and accepted on duty pistols. The author believes that WMLs will follow suit; and 
for many organizations they have already.  
 
Some factors to consider for WMLs, both on pistols and long guns; should be reliability, light 
output (lumens), peak beam intensity (candela) as well as throw and activations methods. 
Make sure that the light chosen matches the training and operational requirements for its 
specific area of operations.  
 
For handguns WML applications, the light needs to be able to match the distance that the 
weapon, and shooter, are capable of. For most law enforcement this is commonly seen in 
distances of 50 meters or less; however, that is not an absolute. There are instances of 
engagements at greater lengths, but they are rare in police applications. 
 
The handheld light however; should be capable of distances much greater as it is often used in 
a search or navigation capacity requiring much greater lengths depending on the terrain. For 
rural law enforcement applications and even industrial or commercial zones within urban areas, 
the ability to throw effective light 100 metres or more should be considered.  
 
Industry Standards 
 
A comparative review of the current best sellers for WMLs on pistols will be listed here. 
Although there is a large assortment of manufacturers that are used throughout the world, this 
paper will review the most widely adopted lights that are used by armed professionals in harsh 
conditions.  
 
The current best options as of the first edition of this paper are the SureFire X300U series and 
the Streamlight TLR-1HL series of lights. Both of these companies also make quality lights with 
laser applications as well as infrared models that are well-suited to tactical teams and other 
special purpose units; where in conjunction with night vision devices can be an extreme 
advantage to the modern-day fighting man or woman.  
 
Options will be listed for both white light and infrared (IR) models. The list below is not 
exhaustive as the purpose is to review the most widely adopted lights that are used in law 
enforcement and give data on each, so that the user can make an informed decision based on 
their application.  
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The leading white light only WMLs for pistols can be currently separated into the below two 
options that are the most widely used in law enforcement today.  

 
SureFire X300-Ultra: with several variations for rail mounting options and recent 
increases in output, now at 1000 lumens, this light is extremely effective for both close 
and medium range engagements. This light comes in two different mounting options; 
the ‘A’ which uses their Rail-Lock mounting system generally suited for polymer 
handguns, and the ‘B’ which uses the T-Slot rail mounting system geared towards metal 
framed pistols.  
 

 
 
Streamlight TLR-1 HL: several versions of this and other lights in the TLR series have now 
increased their output to 1000 lumens, designated by the ‘HL’, and are able to mount 
directly to a variety of pistols. Also designed for close to medium range engagements, 
this light has a programmable strobe that can be disabled for operations.  
 

  
 

SureFire X300 Ultra-A 
 High Output: 1,000 lumens 
 High Runtime: 1.25 hours 
 Peak Beam Intensity: 11,300 candela 
 Beam Distance: 213 meters 
 Batteries: 2x CR123A lithium batteries 
 Length: 3.6 inches (9.1 cm) 
 Weight: 4.0 oz (113 g) 
 Water Resistance: IPX7 
  

Streamlight TLR-1 HL 
 High Output: 1,000 lumens 
 High Runtime: 1.50 hours 
 Peak Beam Intensity: 20,000 candela 
 Beam Distance: 283 meters 
 Batteries: 2x CR123A lithium batteries 
 Length: 3.39 inches (8.61 cm) 
 Weight: 4.32 oz (122.5 g) 
 Water Resistance: IPX7 
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Modlite: as of the first edition of this paper, Modlite has not yet publicly released its 
version of the WML for pistol applications. For future editions, information and data will 
be listed here so that the reader can make an informed decision on the light that will 
best suit their requirements.  

 
 

    
 

 
 

 
 
For users that require a combination of white and IR light on a pistol; the two options listed 
below are the current best sellers and most widely used by law enforcement tactical teams and 
other special units, where night vision devices and MRDS pistol mounted optics are used to gain 
a significant tactical advantage.  
 

SureFire X300-Vampire: a popular light of the X-Series, this WML is dual spectrum and 
allows the user to easily switch between white light and infrared light based on the 
needs of the mission. A sacrifice in white light output is made so that the IR can also be 
included in the same housing. 

   
 
 

Modlite X 
 High Output: TBD 
 High Runtime: TBD 
 Peak Beam Intensity: TBD 
 Beam Distance: TBD 
 Batteries: TBD 
 Length: TBD 
 Weight: TBD 
 Water Resistance: TBD 
  

SureFire X300 Vampire-A 
 High Output: 350 lumens 
 High Runtime: 2.5 hours 
 Peak Beam Intensity: 12,750 candela 

IR Output: 860 nanometers 
IR Runtime: 16.75 hours 

Distance: 225 meters 

Length: 4.0 inches (10.0 cm) 

Weight: 4.0 oz (113 g) 
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Streamlight TLR VIR II:  another established product in the Streamlight lineup is this 
pistol mountable WML which is a low-profile tactical light that integrates white light 
with an optional IR illuminator and laser. As with the SureFire listed above, the sacrifice 
for high-output white light is made in order to accommodate the IR illuminator and laser 
functions.  

    
 

These manufacturers make a wide variety of WMLs for both handguns and carbines; with 
models that include white light and visible green or red lasers, white light and IR only, as well as 
more compact lights more generally suited towards concealed carry pistol applications. Factors 
to consider with these types of lights are cost, white light needs versus IR requirements as well 
as holster fitment and department compliance. 
 
However; with the focus of this paper driven towards front line law enforcement personnel, the 
above two options were simply listed to give the reader a baseline for which they can improve 
upon with their own research and development, should their area of operations require it. It 
also hopes to serve as a generic understanding of the wide variety of pistol mounted lighting 
options that are available on the market today.  
 
Switchology 
 
A personalized factor that will separate lights from one another is their activation method; 
often referred to as the light’s “switchology”. This can be thought of as the configuration of the 
switches that once activated turn on or off the electrical current to the device. 
 
Although the lights mentioned above are both ambidextrous in activation, the switchology is 
different. The largest consideration for the various activation methods of these lights is the 
adoption of proper training in both live-fire and non-lethal training ammunition (NLTA) drills; 
commonly referred to as force-on-force training.  
 

Streamlight TLR VIR II 
 High Output: 300 lumens 
 High Runtime: 1.5 hours 
 Peak Beam Intensity: 12.750 candela 

IR Output: 850 nanometers 

IR Runtime: 12.0 hours 

IR Laser: 850 nm (class 1)  
Length: 3.30 inches (8.38 cm) 

Weight: 3.82 oz (108.3 g) 
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The SureFire X300 Ultra is activated the same way on both sides of the WML; making it truly 
ambidextrous. The Streamlight TLR-1 series has specific activation methods; down on the right 
paddle for constant activation or down on the left for momentary. Both lights feature 
momentary activation, which in the opinion of the author is flawed because the recoil of the 
pistol will cause the light to be deactivated when it is needed most. Not having momentary 
activation also reduces the chance that the WML is used in a searching capacity; for instance, 
where the situation does not warrant a firearm being pointed. As of this writing, the upcoming 
Modlite pistol WML will not have a momentary activation feature.  
 
While weighing which WMLs will best suit the specific needs for the user’s environment; 
considerations should also be given to the cost of the product in conjunction with the available 
budget, holster considerations, warranty and customer service, as well as the availability to 
purchase them in large quantities.  
 
The accessibility of approved aftermarket additions can be another factor as to which WML the 
reader chooses to adopt. There is a wide selection of products to assist with light activation; 
grip switches, paddle adaptors or extenders and more. This equipment should be given 
consideration; however, the WML itself should take precedence based on manufacturing 
quality and output in relation to the use of its operation. Aftermarket parts can assist certain 
individuals whom have specific limitations or preferences; but, the light itself should take 
priority.  
 
Mounting 
 
Once the reader has determined the appropriate WML for their purposes, hopefully after 
extensive testing and evaluation of the various options; the next step is to determine how to 
maximize the device with proper mounting and activation techniques.  
 
Mounting is fairly simple; as the manufacturers of the lights made the WMLs easy to instal on 
the receiver, or frame, of the pistol.  
 
The most common issues seen are, depending on the light, that the user does not install the 
proper associated hardware before attaching it to the pistol. In regard to the SureFire X300U-A 
series of lights, many users fail to instal the universal mount (marked ‘U’) instead of the 
picatinny mount (marked ‘P’) depending on the handgun frame they are attaching it to.  
 
Once the proper mounting hardware is attached, the user should ensure that the WML is 
placed as far to the rear on the pistol accessory rail as possible, which should be rather 
intuitive. For variations of a cross-bolt attachment, such as the SureFire X300U-B and the 
Streamlight TLR series, ensure that the WML is affixed properly to the torque specifications of 
the manufacturer. A widely adopted rule of thumb is to hand tighten the bolt and then give a 
quarter turn with a coin or similar object; try to avoid using a multitools as there is a tendency 
to over-tighten the screw which usually results in damage.  
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(Glock 19 with Streamlight TLR-1HL and Glock 17 with SureFire X300U-B) 

 
Activation 
 
Now for the contentious issue of proper activation methods. Many reputable trainers in the 
industry have various opinions on the subject, and ultimately the decision will be made by 
qualified staff in your department as to the method(s) that are encouraged, taught and 
validated through research and development. 
 
The most commonly approved activation method for law enforcement is via the support hand 
of the user; whereby they engage the switch or paddle in a deliberate motion with their 
support hand thumb and has nothing to do with the dominant hand or trigger finger. This is in 
an attempt to reduce the possibility of an unintentional or negligent discharge of the firearm 
when activating the WML.  
 
There have been numerous incidents with both pistols and carbines where in diminished light 
environments officers were attempting to activate the light and instead pressed the trigger 
resulting in a round being discharged; sometimes into a subject that did not fulfill the 
requirements of deadly force.  
 
A review of these incidents shows that it is usually a combination of a high-stress event, both 
psychologically and physiologically, as well as poor training and insufficient amount of time 
spent on low-light firearms applications that is the cause.  
 
This support hand method can be augmented by switches that allow for activation of the WML 
via hand pressure; such as the SureFire DG switch with their X-Series of lights.  
 
Factors to consider in adopting this technology are its connectivity and required maintenance, 
as most mechanical devices eventually reach failure; as well as holster fit issues for the firearm 
with this device attached.   
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(SureFire DG Switch) 

 
Several notable trainers have shown a dominant hand activation method with the trigger 
finger, which has been proven to add light to a darkened area faster than two-handed 
activation; however, most departments are hesitant to allow this for the general membership. 
Often this method is used by SWAT or tactical teams and other specialty units that receive 
additional firearms training.  
 
Something to consider with this methodology is that it is extremely advantageous if the officer 
is injured or has their support hand occupied and needs to use their pistol one-handed. 
Statistics will be reviewed later in this chapter; however, it is worth noting that when officers 
are involved in gunfights, they sustain the majority of their injuries to their hands and upper 
torso.   
 
Even if two-handed activation is the approved method of an organization, one-handed 
activation methods should be discussed and taught for the eventuality of injured shooter 
applications.  
 
Mechanical Advantage 
 
The mechanical offset that a WML can offer is sometimes overlooked. This will be specific to 
the choice of WML as well as the handgun that it is mounted to; but generally speaking, if it is a 
full-sized duty gun for law enforcement and the light chosen is not meant for compact pistols, 
there will be a slight offset in length from the bezel of the WML to the bore of the firearm.  
 
Be it an extreme close quarters event in which the firearm is employed in a direct contact 
fashion, or if the pistol is used inside a vehicle to port glass and engage a threat outside, the 
extended length of the bezel of the WML can reduce the chances of the user putting the 
firearm out of battery with the slide becoming accidentally pressed rearward. 
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Holster Considerations  
 
Once research has been completed on the WML, the next step in implementing them for law 
enforcement use will be finding a quality holster that can accommodate the light.  
 
The most common and well-known holster manufacturer for law enforcement use is Safariland 
[www.safariland.com]. Since their inception in 1964, the company named after the African 
safari excursions that the family had together, has built high-quality holsters and transformed 
the industry with innovative products. Their holsters are currently the standard for law 
enforcement and military armed forces.  
 
Other manufacturers are Blackhawk and Blade-Tech. Although a decent product, the Blackhawk 
Serpa holster received a great deal of negative attention in regard to safety and training issues 
with its release method and unintentional discharges of the firearm. Since then, their 
Omninvore and T-Series holsters have seen a resurgence in the market, and possibly will be a 
contender for law enforcement applications. Blade-Tech is better known for its everyday and 
concealed carry options of holsters and are not generally geared towards duty-rated holsters 
for uniformed police officers.  
 
The last option for quality holsters can vary somewhat from manufacturer; however, all use 
quality-grade thermoplastic materials to construct specific models for law enforcement and 
everyday carry options. Kydex is a line of thermoplastic acrylic-polyvinyl chloride materials; now 
mainly manufactured by Sekisui Kydex LLC and a few others. Although initially used for aircraft 
applications, this material has seen wide adoption from firearms holsters to sheaths for other 
duty products; such as knives and flashlights.  
 
The main consideration for Kydex holsters in law enforcement applications is concealed carry or 
off-duty carry of the pistol. The ability to interchange the exact firearm used for duty for 
concealed carry options is an often under looked advantage. This isn’t always the case, 
especially in the United States; but for Canadian law enforcement it is something that should be 
considered and researched accordingly. 
 
Regardless, ensure that the company has a good reputation for making safe, high-quality 
holsters; and avoid altering them which can void the warranty and more importantly create 
safety and fitment issues.  
 
Ancillary Gear 
 
The other area of equipment selection that requires consideration are handheld flashlights and 
the pouches or holders that should accompany them. If there had to be a choice for only one 
lighting option, handheld or weapon mounted; handheld would take priority every time due to 
the flexibility of its design.  
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That being said the purpose of this paper is to show the extreme benefits of WMLs and that 
when used properly in conjunction with handheld lights, increases officer efficacy of both 
response time and accuracy under stress.  
 
Regardless of the WML chosen, there are factors such as battery or equipment failure that can 
occur and backups must be available and trained accordingly to ensure mission success and 
officer survivability.  
 
Even without any failure of the WML the handheld light is a must for other applications; such as 
searching, controlling and communication. This message may seem contradictory to some; 
however, the system as a whole is superior to police officers only having a handheld lighting 
apparatus.   
 
Debunking the Myth 
 
The greatest hesitation that most agencies have when considering WMLs on pistols is the 
dreaded unintentional discharge (UD) or negligent discharge (ND) during operational light 
activation. This portion will provide statistics and solutions to reduce the reluctance that some 
may feel regarding accepting the benefits of this technology.  
 
With or without a WML attached to a handgun, officers are all trained regarding the basic rules 
of firearms safety. The rules are universal and described in some arrangement as below:  
 

1. Treat every firearm as if it is loaded; this represents the amount of respect and cognition 
that firearms should be given, being that they are designed to send projectiles at great 
speeds and can cause serious injury or death. It is to instill that the firearm is to be 
treated as loaded until it is proven that it is not. 
 

2. Keep the muzzle pointed in a safe direction; the user is to treat the end of the muzzle as 
if a laser was attached to it, and not to point the firearm at anything that they are 
unwilling to destroy. 

 
3. Keep your finger off the trigger, until the conscious decision to fire has been made; the 

firearm cannot discharge when the safeties are disengaged unless the trigger is pressed 
rearward. There are small caveats to this for poorly maintained weapons etc; but, for 
the purposes of this safety rule it is in reference to finger placement and deliberate 
cognition required to press the trigger.  

 
4. Be aware of the backstop and beyond; this advises the shooter to look at the totality of 

the situation at hand. They must focus on their intended target; but be aware of what is 
in front, beside and behind it, due to the penetration of various rounds and too often 
poor accuracy during engagements.  
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These rules of safety were designed for combat applications long ago and meant to work in 
conjunction with one another. If a shooter unintentionally violates one of these rules; as long as 
the others are adhered to, there will be no human injury or death and only minimal property 
damage incurred.  
 
Every police officer with the most elementary training knows these rules of safety by heart and 
can recite them in some order or fashion. The problem is that far too often police officers 
become complacent with firearms due to the amount of time they are around them. Every call 
that an officer attends is a weapons call; because the officer themselves are armed.  
 
Much like learning to drive; at first the driver pays extreme attention to every detail regarding 
the vehicle’s operation and driving regulations. But as the driver gains experience, the physical 
and mental complexities of vehicular control become less taxing to the individual and are often 
referred to as “second nature”. This isn’t necessarily the case for everyone; however, for the 
purposes of explaining the relationship to firearms complacency, the author hopes you’ll 
concede the point. 
 
The most common instance where an officer discharges a firearm unintentionally or negligently 
is during handling it for simple taskings. This can be loading or unloading the weapon at training 
or before a shift or, commonly, prior to cleaning it. The familiarity of the pistol to the user 
becomes so great that they sometimes place less cognition to the cycle of events required to 
disassemble the gun and the trigger is depressed resulting in a round being accidentally 
discharged.  
 
The New York Police Department (NYPD) tracks firearms discharges along with other use of 
force options and critical incidents. The NYPD has approximately 34,000 active police officers. 
Firearms discharges are classified as intentional, unintentional and unauthorized; and then 
further subdivided into smaller categories.  
 
The NYPD information is made publicly available and from 2011 to 2015 showed the following:  
 

Year 2011 2012 2013 2014 2015 Total 
Total Firearms Discharges 92 105 81 79 67 424 
Total Unintentional Discharges (UD) 15 21 12 18 15 81 
UD in adversarial conflict 2 9 6 2 1 20 
UD in handling firearm 13 12 6 16 14 61 

(NYPD firearms discharges 2011 – 2015)   
 
The above information taken from https://www1.nyc.gov/site/nypd/stats/reports-
analysis/firearms-discharge.page shows that unintentional discharges (UDs) for this time frame 
totalled 19% of the times that a firearm was discharged.  
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The numbers reveal that of all of the UDs; 75% of them happened while the officer was simply 
handling the firearm, and not against a possible offender or in a stressful environment.  
 
These are not isolated incidents only relevant to the NYPD; they are universal among law 
enforcement officers. In 2007 the Royal Canadian Mounted Police (RCMP) unintentional 
discharges accounted for 37% of the national shootings for that organization.  
 
RCMP members negligently discharged their service weapons 21 times in 2007 according to the 
response to an Access to Information Request received by firearms researcher Dennis Young. 34 
 
Of these 21 incidents, 20 of them occurred in low-stress situations; which equates to 95%.  
 
These were attributed to routine firearms tasks such as completing a safety and mechanical 
check, a pre-patrol firearm inspection, unloading a firearm after shift or operational skills 
training, loading a firearm for duty, completing disassembly for cleaning, accidental trigger 
contact with weapon slung and safety off, as well as muscle co-activation and startle response.  
 
In 2017 another Access to Information Request provided that; the RCMP had 22 unintentional 
discharges; 20 of which were deemed low-stress events, 2 high-stress events of which one had a 
noted startle response. 35 
 
Of these incidents, for which the majority took place in an equipment room; 14 were with 
carbines, 4 with shotguns and 4 with pistols. Of the four unintentional discharges with a 
handgun; three were during unloading the weapon after training or duty and one was from 
disassembling it for cleaning.   
 
A study in 2017 was the first to empirically document reports of UDs caused by the startle 
response. A sample of 171 case studies that took place from 1992 and 2016, with three United 
States law enforcement entities and one outside agency revealed the following information:  
 
Approximately 25% of UDs were attributed to muscle co-activation but nearly 75% of 
UDs occurred during routine tasks (e.g., clearing, function check/attempted dry fire, 
holstering/unholstering, maintenance, storing/moving) and unfamiliar tasks (e.g., arm/hand 
crossover, equipment re-location, using an unfamiliar firearm, non-dominate hand transfers, 
and using new holsters or belts). 36 
 
The same study they separated the incidents into the following categories; of which 47% come 
from what is termed a “routine task”; such as clearing the firearm, function checks, 
unholstering, maintenance, and storing or moving.  
 

 
34 Dennis Young, Canadian Shooting Sports [www.cssa-cila.org], (2020) 
35 Dennis Young, RCMP Unintentional Discharge of Firearm Statistics, (2017) 
36 O’Neil, Hartman, Lewinski, Further Analysis of the Unintentional Discharge of Firearms in LE, (2018) 
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  37 
(Unintentional Discharge of Firearms in LE – by category) 

 
Involuntary muscle contractions are an unpreventable muscular reaction generally due to loss 
of balance, the startle response or maximum muscular exertion. These types of incidents can 
happen both in training and operationally; however, as long as the basic rules of firearms safety 
are adhered to, the risk of injury due to an unintentional discharge is greatly reduced.  
 
The data supports that although the startle response holds some value in relation to UDs and 
could be remedied by proper trigger finger placement; the information clearly shows that 
inattention during routine tasks account for the majority of incidents.  
 
Although there are instances where an officer unintentional or negligently discharges their 
firearm operationally, it is seldom a light activation issue but rather the placement of the trigger 
finger that is the primary cause.  

 
37 O’Neil, Hartman, Lewinski, Further Analysis of the Unintentional Discharge of Firearms in LE, (2018) 
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Individual Accountability 
 
The second biggest hesitation of departments to adopt this technology is that an officer will use 
the WML for a general searching purpose; such as asking for identification on a traffic stop with 
the pistol, instead of using the handheld light which is designed for exactly such a task.   
 
Ultimately this is of no fault to the WML, but the user who is operating it with improper 
judgement and a disregard for safety. This is typically seen by an officer who had very little 
transitional training on the new device or, more likely, has a history of poor decision making 
both in training and on operational calls. The introduction of the light to the firearm is not the 
issue and peer-reviewed performance assessments would most likely show that this individual 
has a history of poor judgement in policing situations.  
 
The remedy for the above situation is, at the very least, remedial training for the officer based 
on the totality of circumstances surrounding the incident; or, at most, their dismissal from 
service if the safety violation was so egregious that a reasonable person trained to the same 
standard would find it completely unacceptable.  
 
Instances such as these account for an extremely low percentage of officers; although it is 
difficult to track exact numbers and little concrete data can be found.  
 
Many officers during training courses and conferences will speak about “that one guy” who is 
known to make blunders of mundane situations and whom usually inadvertently, helps to 
reform police training and safety. Statistics are hard to find; however, these atypical incidents 
usually receive a high degree of public scrutiny and attention.  
 
Train to Reduce Liability 
 
The key to ensuring that officers are using the WML on their pistol appropriately and efficiently 
is proper training. 
 
If integrating this technology into an academy or recruit level learning environment; the 
appropriate amount of time must be given to its activation, deactivation and proper 
implementation into drills and scenarios.  
 
This seems obvious; yet, most police training programs are extremely inadequate when it 
comes to low-light tactics, techniques and procedures (TTPs).  
 
The advantage of introducing WMLs on pistols at the academy level, is that the students are a 
highly captive audience and generally willing to absorb as much information from their trainers 
as possible. If officers are taught properly on the WMLs from the beginning; they will build 
consistent habits for manipulating them in appropriate settings and a high degree of 
myelination will occur. 
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Low-light TTPs can be implemented immediately when it comes to live-fire and NLTA drills in 
the department’s firearms and defensive tactics training at the academy level.  
 
If this technology is being adopted and issued to current serving members, then a simple 
transition course can be created to give them the proper mindset and physical repetitions 
required of the device. This should then be continued in both qualifications and training moving 
forward; to give the members greater familiarity using the apparatus in controlled and graded 
environments.  
 
Maintenance  
 
A rather simple topic but one that deserves attention is the maintenance of both WMLs and 
handheld flashlights.  
 
Both systems require batteries; and just like food consumption for humans, “we are what we 
eat.” Ensure that batteries used in these lights are the appropriate designation based on the 
manufacturing requirements; such as do not use CR123A batteries in a system that dictates 
only 18650s. Next make sure the batteries themselves are from a reputable manufacturer.  
 
Date your batteries, or at the very least test them pre-shift, to ensure functionality and have 
backups on hand for mission specific contingencies and failures. A suggestion is to have spare 
batteries on your person as run time can affect the light’s output significantly. Many times, 
having a spare handheld flashlight all together would be prudent.   
 
Lens cleaning tends to become an issue with WML systems but is also a consideration for 
handhelds. There are a variety of products on the market that can reduce the time it takes to 
properly clean the lens.  
 

Thyrm [www.thrym.com]; offers CLENS protectors which are essentially a removable 
clear layer that allows for quick removal of carbon, dirt and debris.  

 
Raven Wing Limited LLC [www.ravenwinglimited.com]; distributes their Lux Custos lens 
cover, which protects the lens and bezel of the WML from carbon and other material 
build up while training. 

 
Some trainers simply suggest a pre-application of gun oil or a clear petroleum product 
prior to training; which can simply be wiped off when no longer required.  
 

Lastly, ensure that the connectivity of tail caps is secured and not broken or damaged as well as 
any supporting pressure pads or tape switches. Commonly the wire linkage between the pad 
and WML can sustain wear and tear over time and will need replacement.  
 
As the saying goes; take care of your kit and it will take care of you. 
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Part IV: CARBINE CONSIDERATIONS 
 
Overview 
 
Many police departments throughout the world have realized the benefits of issuing, or at least 
allowing, their officers to utilize carbines for law enforcement applications. Commonly referred 
to as a “patrol rifle” these weapon systems are semi-automatic carbines that are shoulder fired 
with a detachable magazine. Although still a few exceptions remain, most organizations have 
learned that these tools are extremely effective in high-risk use of force encounters and are 
more accurate and faster at stopping threats than handguns. 
 
Similar to a pistol, the weapon mounted light (WML) on a carbine is used to supplement the 
firearm and allow the user to properly identify possible threats in diminished light 
environments. It is part of an entire system; in which the light must support the weapon 
without detracting from its optics and fire control mechanisms in order to be used properly.  
 
This section will discuss how to maximize the efficacy by augmenting a carbine with WMLs; 
used in conjunction with the other technological advancements that are commonplace on 
these department approved rifles.  
 
Industry Standards 
 
The same companies that were listed for WMLs on pistols are listed in this section, but with 
slightly less detail; save one. For more information on the manufacturers discussed here, please 
revisit ‘Part III: Pistol Considerations’. 
 
SureFire, Streamlight and Modlite are currently the most trusted names for carbine WMLs and 
have been battle tested for durability and hard use by military and law enforcement. Another 
option that will be reviewed in this section is from Cloud Defensive. 
 
Although the WMLs listed in the pistol section can be used on carbines if need be; there are 
better choices designed specifically for long guns with preferred activation and deployment 
methods.  
 
The leading white light only producing WMLs for patrol rifles can be separated into the below 
options, which are the most widely used in law enforcement today.  

 
SureFire Scout Light Pro (Duel Fuel): these lights have evolved over the years and now 
may be at the top of their game. Depending on the power source this light can deliver 
up to 1500 lumens for close and medium range applications. The higher output is 
possible with the 18650 battery; however, this WML also allows for use of standard 
CR123A batteries that can deliver 1200 lumens. The addition of the low-profile mount 
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(LPM) allows a wide range of versatility in relation to mounting options and works well if 
rifles are equipped with lasers or other such supplemental devices.  
 

 

       
 

Streamlight ProTac Rail Mount HL-X: although more commonly found in handheld and 
pistol mounted applications; Streamlight has a variety of carbine mountable WMLs. This 
light features a 1000 lumen capability and is powered by either a rechargeable 18650 
battery or two CR123A lithium batteries. It is designed to fit standard picatinny or STD-
1913 rails and incudes a push-button tail switch or remote pressure switch for 
activation. Its integrated safety circuit protects the battery and prevents the light from 
overheating.  
 

   
 

Modlite PLHv2: an upgrade from the previous PLHv1, this WML keeps the same number 
of lumens at 1350; however, substantially increases the throw capacity to approximately 
three times that of the SureFire DF; according to the manufacturer. It is currently one of 

SureFire Scout Light Pro (DF) 
 High Output: 1,500 lumens 
 High Runtime: 1.25 - 1.5 hours 
 Peak Beam Intensity: 16,000 candela 
 Beam Distance: 250 meters 
 Batteries: 18650 or 2x CR123A 
 Length: 5.56 inches (14.1 cm) 
Weight: 5.5 oz (156 g) 
 Water Resistance: IPX7 
  

Streamlight  

High Output: 1000 lumens 
 High Runtime: 1.25 hours 
 Peak Beam Intensity: 27,600 candela 
 Beam Distance: 332 meters 
 Batteries: 18650 or 2x CR123A 
 Length: 5.43 inches (13.19 cm) 
 Weight: 6.40 oz (181.4 g) 
 Water Resistance: IPX7 
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the best light choices to balance the flood and throw capabilities of a WML for law 
enforcement and suited for close, medium and potentially long-range engagements of 
100 meters or more. Interchangeable heads and bodies are available dependant on user 
preference.  
*Note: the 18650 body is shown in the picture below. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
Modlite OKW: this light is best suited for situations where extreme throw is needed, as 
it quadruples the amount the distance of the SureFire DF; according to the 
manufacturer. Best suited to distances of 100 meters and more, this light maintains a 
tight beam to allow for positive identification at great lengths. Interchangeable heads 
and bodies are available dependant on user preference.  
*Note: the 18350 body is shown in the picture below.  

 
An addition to the WML lineup for carbines would be the Optimized Weapon Light (OWL) by 
Cloud Defensive [www.clouddefensive.com].  

Modlite OKW  

High Output: 680 lumens 
 High Runtime: 35 - 75 minutes 
 Peak Beam Intensity: 69,000 candela 
 Beam Distance: not listed 
 Batteries: 18350 or 18650 
 Length: 4.25 - 5.5 inches 
 Weight: 4.27 - 5.4 oz 
 Water Resistance: IPX7 
  

Modlite PLHv2  

High Output: 1350 lumens 
 High Runtime: 35 - 75 minutes 
 Peak Beam Intensity: 54,000 candela 
 Beam Distance: not listed 
 Batteries: 18350 or 18650 
 Length: 4.25 - 5.5 inches 
 Weight: 4.27 - 5.4 oz 
 Water Resistance: IPX7 
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Although the author does not have first-hand experience with this particular WML, research 
shows it to be a valid contender for carbine WML applications; especially in regard to a patrol 
rifle system. The company makes a variety of other lighting options as well, including the 
popular REIN; however, for this paper’s comparison of carbine WMLs the OWL will be reviewed 
below.  
 

Cloud Defensive OWL: this light was designed with simple ergonomics and activation in 
mind, as it is intended to be top rail mounted for ambidextrous use. It is suited for close, 
medium and long-range applications and features a completely reversible tail cap and 
light head for preference of left or right-handed activation methods. Its pressure 
activation pad allows for both momentary and constant modes; dependant on how long 
the button is held down by the user.  
 

 
   

 

 
 
 
 
 
The above options are all quality-built lights that would be suitable for law enforcement use; 
however, make sure that the appropriate selection is made considering the output of the light, 
activation method and accessories; in conjunction with the area of application for which it will 
be employed.  
 
The Forest for the Trees 
 
An expression used for someone who is too involved in the details of the problem to look at the 
situation as a whole. Many times, in law enforcement and other realms of business, we solve 
certain troubles only to create more.  
 
For a patrol rifle system this does not tend to be an issue; as most agencies issue a carbine with 
an optic, sling, foregrip and some form of WML. Generally speaking, most do not have scoped 
or tubular optics or visible and infrared (IR) laser systems integrated into the use for this 
particular rifle.  
 

Cloud Defensive OWL 

High Output: 1250 lumens 
 High Runtime: 85 – 110 minutes 
 Peak Beam Intensity: 50,000 candela 
 Beam Distance: 182 meters 
 Batteries: 18650 
 Length: 5.26 inches 
 Weight: 11.0 oz 
 Water Resistance: IPX8 
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     38 
 
SWAT and tactical teams are more prone to this type of overall complexity. From entry 
weapons to sniper systems and designated marksman rifles (DMRs); there are several pieces of 
equipment that can and should work together to optimize the weapon for tactical law 
enforcement use.  
 
Although not the objective of this paper; things to consider equipping a carbine for modern 
tactical work would include the following: 
 

Low Powered Variable Optics (LPVO’s); most often, the use of a LPVO is designated to a 
marksman or police sniper team members. A variable optic allows the user to facilitate 
both close and medium to long range applications without having to mount a different 
optic. A common theme is to off-set mount, at an angle, a miniaturized red dot sight 
(MRDS) to the scoped optic to allow for faster acquisition in close quarters battle (CQB) 
conditions. Back up iron sights are difficult to mount to such an optic system, unless 
offset in the same fashion as the MRDS; so many users will rely on a quality laser system 
as a secondary aiming method.  

 
Visible and Infrared (IR) Lasers; these devices create a superior advantage when used in 
conjunction with night vision devices. The ability to actively introduce IR into a 
substantially dark environment allow users to move through the surroundings with 
ease. The most popular models of such devices are the AN/PEQ Infrared Target 
Pointer/Illuminator/Aiming Light (ITPIAL) by Insight Technology, the Dual Beam Aiming 
Laser (DBAL) series by Steiner Optics or the highly recommended Modular Aiming 
Weapon Laser – Direction Action (MAWL-DA) by B&E Meyers; which is a game changer 
for IR technology and many tactical missions. 

 
Activation and Pressure Pads; although issued with some patrol rifles, pressure pads are 
more commonly used with tactical or specialty carbines. For both applications they are 
beneficial when it comes to activating the WML with either hand depending on the 
operating environment and they are very useful for injured shooter situations.  

 
38 7 Things to Look For in AR15 Handguard Types and Free Floats, [www.at3tactical.com/blogs/news], (2021) 
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The only negative is that any additional wiring can be a failure point, and many times 
the connectivity of the wiring can degrade over time. Regardless these devices have 
many benefits but should be mounted via a tail cap with a manual activation switch in 
the event of failure. Proper maintenance is required to ensure that the light will work 
when operationally required. 

 
For a patrol rifle; keep it simple. The average law enforcement officer requires a well-built 
weapon by a quality manufacturer that is reliable, robust and easy to maintain. In addition to 
proper training with the system; a reliable optic, WML, and sling will go a long way to improve 
the efficiency of this weapon system overall.  
 
Modularity 
 
Modern advancements and hard-earned lessons from decades at war have allowed the firearm 
and weapon light manufacturers to adapt and evolve their products to the specific 
requirements of the end user. 
 
Major General William H. Rupertus wrote the “Rifleman’s Creed” for the United States Marine 
Corps during World War II; in which he describes the need for a solider to unify with his or her 
equipment. 

“This is my rifle. There are many like it, but this one is mine. 
My rifle is my… life. I must master it as I must master my life.” 

 
Fortunately, most law enforcement and military personnel today have the ability to adapt the 
carbine to their individual preferences. This can vary from selector switches, grips, stock 
placement, sling choices and mounting options for foregrips as well as light and laser activation 
pads. As long as it doesn’t detract from the rifle’s mechanical safeties or fire control 
mechanisms, most aftermarket additions are well accepted if trained with appropriately. 
 
Mounting 
 
A myriad of options is available regarding how the user prefers equipment to be placed on the 
carbine. Things that are a constant are the grip, safeties and optic in relation to the system of 
operation. When the user adds an WML, pressure pad, foregrip, back up iron sights as well as 
visible and IR laser systems to the weapon; problems can ensue.  
 
Regardless of the availability of options and aftermarket parts; remember what the carbine was 
designed for and more importantly, what operational requirements the user needs it to fulfill.  
 
Speaking to WML mounting options specifically, ensure that the optic is not occluded by 
whatever apparatus is chosen; as regardless of how many lumens can be thrown at the 
problem, without the user being able to apply accurate outgoing fire all is for naught. Rifle first; 
then optic and a proper WML to support it.   
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The advantages and disadvantages of various mounting techniques are listed below for 
individual consideration of placing the WML on the carbine: 
 

Top mounting, or the 12 o’clock position; this setup allows for ambidextrous activation 
of both the support and dominant hands; should the user need to transition around an 
obstacle. It is advantageous in that the light is in line with the bore of the weapon, and is 
easy maneuverable around barricades etc. Dependant on the WML choice and overall 
setup, a disadvantage can be that the device interferes with the field of view of the 
optic. If other attachments such as lasers, pressure pads etc, are also mounted atop the 
rifle, the shooter can run out of space quickly.  
  
Dominant side mounting; this configuration is good for strong side barricade work; 
however, support side obstacles require more distance to get around and also in order 
to activate the light a pressure pad is required. More so, if the pressure pad fails it will 
be difficult for the user to manually activate the light without either inverting the 
carbine or taking their dominant hand off the grip.  

  
Support side mounting; this position allows for easy use of the support side thumb to 
activate the light, either via pressure pad or directly on the WML tail cap, and it is simple 
to manipulate around support side barricades. It does require more offset for 
functioning around a strong side obstacle and becomes difficult to manipulate with the 
dominant hand should the user need to change hands around a barricade etc.   
 
Bottom mounting, or the 6 o’clock position; not commonly seen for law enforcement 
and military applications due to the number of other accessories that fit the bottom rail; 
most notably some type of forward or angled grip. Similar to top mounting an 
advantage is that the light is in line with the bore for barricade work etc. The 
disadvantage would be sacrificing a proper grip on the carbine with the support hand to 
activate the light without some type of pressure pad, as well as limiting a fore grip or 
hand stop for proper placement.  

 
Although the above list summarizes the pros and cons for various WML placement on the rifle 
to support its function; some considerations of attaching lights to the firearm in conjunction 
with visible and IR laser will be reviewed. 
 
Even with modern carbines incorporating monolithic rail platforms, space is limited depending 
on the amount of equipment that needs to mount to the weapon. For most patrol rifles as 
mentioned previously, this is not as much of an issue. However, with tactical or specialty 
weapons systems, the mission specific accessories can take up much of the space atop the rifle; 
requiring the user to attach certain devices offset and or to the sides.  
 
With the specific requirements for visible and IR lasers to maintain a mechanical zero to ensure 
accuracy, as well as many users mounting pressure pads atop the rifle that function both the 
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WML and laser system; most shooters will move the WML to the side of the fore end to free up 
space and allow for a repeatable grip on the weapon that is constant irrespective of lighting 
conditions. 
 
No matter the environment, it is recommended that the rifle be held in a similar fashion 
regardless of circumstance. As the surroundings for most officers are constantly changing; 
being familiar and consistent with the activation of various supporting technologies is preferred 
to support the myelination of proper carbine manipulations.  

 

 
(a tactical team multi-purpose rifle setup) 

 
Activation  
 
The manner in which a WML is activated on a carbine is equally as important as the way it is 
activated on the pistol; the exception being that a police rifle is designed to be optimally 
deployed with both hands. Although this can also be said for the pistol; single-handed 
employment of a law enforcement handgun is a common occurrence due to certain job 
requirements and close-distance confrontations.  
 
Regarding a patrol rifle platform, the required ancillary equipment attached to it tends to be 
quite minimal as mentioned previously. For tactical teams or specialty units; priority to the 
mission often dictates certain technological requirements. A specific area of operations which 
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requires the user to have night vision capabilities as well as variable distance applications, can 
add weight and complexity to an otherwise simple system.  
 
For a tactical carbine; the addition of a LPVO as well as white light, visible and IR lasers and tape 
switches can add a significant amount of interoperability to the system if done correctly. 
Remember that the carbine takes priority; then increase its capability ensuring that the user 
can employ it efficiently without having to constantly move their hands to activate certain 
devices.  
 
In this type of operational environment, the ability to seamlessly move between white light and 
IR capabilities is a notable advantage. As such, the placement of such equipment and the 
various ways in which to activate it need to be properly thought out in advance.  
 
In a patrol capacity often utilizing the tail cap of the WML to activate light is a simple enough 
solution to employ light in darkened environments. However, as described previously the 
specific ways in which supporting equipment is mounted can be optimized by pressure pads or 
tape switches.  
 
Regardless of which capacity; if a WML is supported by a pressure pad, the tail cap must be 
capable of manual activation should any part of the tape switch and its cables fail to operate.  
 
This has happened numerous times on missions where the WML cannot be activated due to a 
mechanical failure. As such, the only alternate without a manual activation option on the WML 
is to utilize a handheld light to illuminate the area in question.  
 
Most police training fails in this regard, and officers are generally taught to transition to a pistol 
due to the difficulty of employing a handheld light with a carbine. In many instances this is 
acceptable; however, in certain applications this would be detrimental to the team and its 
objective.  

    
(SureFire DS-SR07-D-IT weapon light switch and DS00 weapon light tail switch) 
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Failure Points 
 
As discussed, technology is advantageous; but never infallible. With that foresight, one should 
plan accordingly for when systems fail. 
 
Proper maintenance becomes the greatest factor to reduce the likelihood of supporting 
equipment not functioning properly. But things happen. As such, be prepared with secondary 
and tertiary methods of control. Manual activation was mentioned above and should be 
considered with any type of pressure pad used to activate a WML. 
 
Back up iron sights or high-quality visible and IR lasers are also a consideration. With the focus 
on a patrol rifle; the back-up iron sighting system must be addressed, as seldom there is 
another aiming system that will prevail in the event of optic failure. In darkened environments 
the ability to produce a substantial amount of light becomes significant when the user is 
attempting to engage a target with iron sights.  
 
For law enforcement officers, they should be adequately trained in these types of incidents so 
that when the situation arises in an operational setting they are not taken by surprise and have 
mentally and physically prepared for this contingency and know how to adapt.  
 
Back to the Basics 
 
Regardless of the quality and operation of a WML mounted on a carbine, a handheld light is 
absolutely required. As discussed previously there are numerous situations in which an officer 
must keep their rifle in a certain position while searching their surroundings with a more 
suitable light source.  
 
Rather than waving a carbine around whilst attempting to identify surroundings and possible 
non-combatants, one must be able to employ an alternative device that is not attached to a 
weapon. Enter the handheld flashlight.  
 
Be it an assumption that the WML will always function, or the lack of imagination that an 
environment exists in which one can be used without the other; officers need to be trained for 
this eventuality in order to maximize safety.  
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PART V: SHOTGUN CONSIDERATIONS 
 
Overview 
 
Many departments in North America still issue the shotgun as a primary long gun for law 
enforcement. Similar to a carbine, the attachment of a weapon mounted light (WML) to this 
system should be required if used in such an application. 
 

 
(image from www.pewpewtactical.com) 

 
Modern gas-fed shotguns often have rail attachment systems and free-floating fore-ends that 
can accept a variety of attachments; from picatinny rail, to M-LOK and more. As such, the 
recommendations listed in ‘Part IV: Carbine Considerations’ would also apply to semi-automatic 
shotguns.  
 
The more common law enforcement shotgun is some form of pump-action; commonly a 12 
gauge either for live-fire or one that has been repurposed to some form of less-lethal launcher. 
For either application, a proper WML will make the system more effective in its area of 
operation.  
 
Industry Standards 
 
Dependant on the manufacturer of the shotgun, there will be a variety of aftermarket options 
to accessorize the system; from stocks, grips to fore-ends and more. The most common models 
in law enforcement tend to be the Remington 870 or the Mossberg 500/590 series of shotguns; 
for which accessories are abundant.  
 
With these types of shotguns, additions such as the Magpul M-LOK and other such fore-ends 
allow the user to attach WMLs and other necessary accessories. The main factor to consider is 
that on pump-action shotguns, the fore-end will have to be moved with force during its cycle of 
operation; and as such activating the WML and holding the fore-end properly requires some 
forethought and training. 
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Another option is to install a fore-end with a built-in light. As with the previous sections, the 
industry leaders for this technology are currently SureFire and Streamlight.  
 

SureFire DSF: these series of fore-end lights are made for both Remington and Mossberg 
shotguns and feature an ergonomic design, large switches, ambidextrous activation and 
two-levels of illumination settings dependant on application. They are extremely 
durable with a recoil resistant LED and are meant to replace the factory fore-end. 
*Note: the DSF-870 is shown in the picture below.  

 
Streamlight TL Racker: these fore-end lights are made for both Remington and 
Mossberg shotguns and feature improved ergonomics, ambidextrous activation and are 
available in black and orange colours. They are durable in design featuring a high-
powered LED and are meant to replace the factory fore-end. 

 
 

SureFire DSF 
High Output: 600 lumens 
 High Runtime: 1.5 hours 
 Peak Beam Intensity: 13,000 candela 
 Beam Distance: not listed 
 Batteries: 2x CR123A lithium batteries 
 Length: 9.2” (23.4cm) 
 Weight: 17.8oz (504.6g) 
 Water Resistance: IPX7 
  

Streamlight TL Racker 
High Output: 1000 lumens 
 High Runtime: 1.5 hours 
 Peak Beam Intensity: 20,000 candela 
 Beam Distance: 283m 
 Batteries: 2x CR123A lithium batteries 
 Length: 8.0” (20.3cm) 
 Weight: 12.1oz (343.0g) 
 Water Resistance: IPX7 
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Other available options include mounting hardware to the magazine tube that allow for various 
light mounting possibilities.  
 
Some manufacturers such as Steiner previously made a version of a WML that replaces the 
magazine endcap; however, many have since been discontinued. The majority of these options 
are not rated for duty-use on law enforcement shotguns.  
 
As with carbines; handheld flashlight considerations and training should be properly reviewed if 
this weapon system is issued by a department.  
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PART VI: DATA CAPTURE 
 
Overview 
 
The objective of this paper is to show the benefits of weapon mounted lights (WMLs) for law 
enforcement officers; in conjunction with proper training.  
 
Current standards for training are notably low; considering the related data to show the 
amount of time spent, and injuries sustained, by police members in diminished light 
environments. This is something that must not continue.  
 
A survey was released to various law enforcement officers across the United States and Canada, 
in order to capture the relevant hours of instruction and qualifications in relation to low-light 
training. The aim was to capture data in relation to the amount of time that officers are being 
taught tactics, techniques and procedures (TTPs) in relation to low-light situations; both live-fire 
and in non-lethal training ammunition (NLTA) drills and scenarios.  
 
Current Low-Light Standards in Law Enforcement:  

1. Low-light training at the academy? If so; how many hours? 
2. Low-light training for in-service members? If so; how many hours annually? 
3. Low-light qualifications? If so; which weapon system and how often?  

(for example; pistol, carbine or conducted energy weapon etc) 
4. Low-light incorporated into NLTA training? If so; what topics and how often?  

(for example; de-escalation, decision making, less lethal scenarios etc) 
 

The limited data collection revealed the following: 
 
For low-light training at the academy or recruit level; less than half (42.9%) were under 5 hours 
of training time, whereas just slightly over half (57.1%) were trained for between 5-10 hours. 
Not one achieved more than 10 hours of training during their police academy training.  
 

Low-Light Training: Academy/Recruit Level 
0 – 5 Hours 5 – 10 Hours 10 – 20 Hours 20+ Hours 

42.9% 57.1%  0% 0% 
 
Regardless of the duration of the academy training, the data shows that very little time is spent 
in an environment that has been proven to kill officers more than half the time operationally.   
 
For instance; if a recruit training program dedicates 140 hours to firearms training, then officers 
with less than 5 hours of low-light training will have spent 3.6% learning in diminished light 
environments. For those whom had up to 10 hours of low-light instruction at the same 
academy level; they will have received 7.1% of their live-fire training in such surroundings.  
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Annual training for in-service, or current serving, members revealed even less time dedicated to 
low-light training. The data showed that the majority of departments (85.7%) had less than 5 
hours each year devoted to training in diminished light environments; whereas less than a 
quarter (14.3%) spent up to 10 hours in such surroundings. No one achieved more than 10 
hours of annual training in diminished light environments.  
 

Low-Light Training Annually: Operational/Sworn Members 
0 – 5 Hours 5 – 10 Hours 10 – 20 Hours 20+ Hours 

85.7% 14.3% 0% 0% 
 
In regard to qualifications on various weapon systems; pistol, carbine, shotgun etc, the data 
showed that the majority (71.4%) had no annual qualification in a low-light environment.  
 
A small percentage (14.3%) had annual qualifications on pistol, and a similar group (14.3%) had 
qualifications in diminished light environments twice per year. It should be noted, that of those 
who provided information; only pistols were used in low-light mandated qualifications.  
 

Low-Light Firearms Qualifications: Pistol, Carbine, Shotgun etc 
None Annually Bi-Annually Quarterly 

71.4% 14.3% 14.3% 0% 
 
Low-light training in relation to NLTA incorporated into drills and scenarios showed a similar 
trend in the data capture.  
 
More than half (57.1%) of departments had less than 5 hours of annual training in such settings; 
whereas some agencies (28.8%) had allowed for up to 10 hours, and others (14.1%) devoted up 
to 20 hours of training in diminished light environments.  
 
The majority of departments with more than 10 hours of training was attributed to specialty 
teams and dedicated training staff who understand the importance of low-light training.  
 

Low-Light Non-Lethal Training Ammunition (NLTA) Training: Various Topics 
0 – 5 Hours 5 – 10 Hours 10 – 20 Hours 20+ Hours 

57.1% 28.8% 14.1% 0% 
 
The above information clearly shows that most police agencies do not train their officers to a 
standard that is supported by the data listed in this paper.  
 
Many would be deliberately indifferent in fact, when their training standards were compared to 
the situations that law enforcement officers find themselves in on a regular basis.  
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Live-Fire Pistol Drills 
 
The objective of these drills is to establish a baseline of data regarding pistol employment. It 
measures the shooter’s capability for accuracy and time standards in three separate ways:  
 

1. Freehand; or both hands on the pistol, with no light activation. 
2. Activating a WML prior to engagement.  
3. Activating a handheld light prior to engagement. 

 
The drills are broken down into components of accuracy alone, speed and accuracy combined, 
as well as weapon manipulations. All start with the pistol in the holster and are initiated upon a 
pact timer to record the total time in relation to the drill.  
 
Activation methods for both the WML and handheld are not specified; as the shooter can use 
the position that they feel most comfortable with. However, for instances where the light has 
to be activated prior to firing, the light is required to remain on for the duration of the shoot or 
is not counted.  
 
Data was collected from several groups of shooters with varying levels of proficiency; however, 
the shooter was only measuring their performance against themselves in a series of drills.  
 
The purpose is to show simple mechanics in relation to speed, accuracy and manipulations 
regarding a pistol without light activation, a pistol equipped with a WML and a pistol used in 
conjunction with a handheld flashlight.  
 
Accuracy standards from various distances of 3 to 15 yards were collected from three groups 
and revealed the following data in relation to one round scored in the target for time:  
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In regard to accuracy alone; the above information showed that most groups showed a 
marginal increase overall (8.5%) in time when using a WML versus a significant increase using a 
handheld flashlight (35.4%) at distances of 3 to 15 yards. The breakdown of the WML and 
handheld applications are as follows:  
 

§ 3 yards; WML increased time by 10.4%, whereas handheld increased by 30.1%. 
§ 5 yards; WML increased time by 7.2%, whereas handheld increased by 32.4%. 
§ 7 yards; WML increased time by 6.2%, whereas handheld increased by 32.2%. 
§ 10 yards; WML increased time by 3.9%, whereas handheld increased by 37.8%. 
§ 15 yards; WML increased time by 7.5%, whereas handheld increased by 44.4%. 

 
An interesting note was that many shooters reported that they “felt” they achieved a better 
grip by activating the WML than by simply freehand alone. This was not a constant result in the 
data as a whole; however, on numerous drills it showed that activating a WML actually reduced 
the time of the shoot versus freehand shooting where no light was activated.  
 
Accuracy and speed standards combined revealed the following data on two separate drills. The 
first was the ‘Bill Drill’ in which a shooter must fire six rounds as fast as possible within the 
scoring zone; from a distance of seven yards.  
 

 
 
The data collected showed an overall decrease in time with a WML of 6.7%, whereas the same 
drill with a handheld light increased the time by 37.2%. The data on this drill does lend 
credibility to the ‘feeling’ that shooters had previously in relation to activating the WML 
actually improved their performance.  
 
There is not enough data yet to support this theory on its own entirety; however, this is 
something that will be explored further in future editions of this paper.  
 
Continuing with accuracy and speed standards combined; next was the ‘El-Presidente’ drill in 
which shooters are required to engage three separate targets with two rounds each, conduct 
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an emergency reload and then again engage each target with two rounds; for a total of twelve 
rounds shot at seven yards.  
 

 
 
The data collected showed an overall increase in time with a WML of 5.1%, whereas the same 
drill with a handheld light increased the time by 59.0%. This information shows that most 
manipulations of a firearm, be it a malfunction or a magazine exchange, are much more difficult 
to achieve with a handheld flashlight than with a WML.  
 
Pistol manipulations and malfunctions were further explored; with three separate drills 
designed to capture data on the performance of a WML versus a handheld light. The first drill 
was one round on the target followed by an emergency reload; then requiring an additional 
round for time in the scoring zone at a distance of seven yards.  
 

 
 
The numbers showed that on average the activation of the WML reduced the overall time by 
6.7%, whereas the same drill with a handheld light increased the time by 52.6% on average.  
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The next drill was a simple malfunction or failure to fire as commonly named. This simulates 
that the round in the chamber did not fire, and that the pistol needs to be manipulated to eject 
that round and insert a new one into the chamber. This can be simulated with an inert round 
set in between two live rounds in the magazine; causing the malfunction. For time, the shooter 
must engage the target for a total of two rounds at a distance of seven yards; clearing the 
malfunction between rounds.  
 

 
 
The data revealed that on average WML activation decreased the overall time by 2.0%, whereas 
utilizing a handheld light on the same drill increased the time by 26.3%.  
 
The last drill was a complex malfunction or commonly referred to as a failure to extract; or 
sometimes as a double feed. This is where the round inside the chamber fails to extract 
properly with another round fed directly behind it, causing the pistol to malfunction. The 
simplest way to conduct this drill is to insert a live round into the chamber while the slide is 
locked to the rear, and insert a full magazine allowing the action to attempt to cycle another 
round. The pistol will be out of battery in the holster, and the shooter must draw, attempt to 
fire, clear the malfunction and engage the target with two rounds for time, at a distance of 
seven yards.  
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The data showed that activation of the WML reduced the overall time by 1.3% on average, 
whereas the use of a handheld light increased the average time by 37.3%.  
 
The statistics collected from these drills along with how the group’s felt they performed, all 
showed that the use of a WML in a variety of drills was of little to no impairment to their 
performance; and in many cases actually assisted them in achieving better results.  
 
This cannot be stated for the handheld flashlight applications; which all revealed that accuracy 
alone, combination of accuracy and speed drills as well as pistol manipulations, were all 
significantly impaired by the use of the device. 
 
Data Analysis 
 
The data shouldn’t be all that shocking. Pistol manipulations can be complicated and even 
made more so when the supporting hand is required to hold another object. This can be 
mitigated by stowing the flashlight in a pouch or under the arm; but this takes time. Valuable 
moments that would only increase the overall time that it takes to complete the 
aforementioned drills.  
 
Take the information learned from these pistol drills and now apply it to carbines and shotguns.  
 
Live-fire data will be captured on these weapon systems in future editions of this paper; but the 
theory will hold that these drills will take more time than they did with a pistol.  
 
The simple mechanics of holding a long gun and having to utilize a handheld flashlight to 
positively identify a threat and eventually transition to a new target or clear a malfunction, will 
be shown as cumbersome and time consuming.  
 
Now many would suggest this is a time to transition from a long gun to a pistol; however, what 
if the distance is 25 meters? What if it is 50 meters or more? How competent is the average 
officer at that distance of accurately engaging a threat?  
 
Although somewhat dated, a study by the RAND Corporation of officer involved shootings by 
the New York Police Department (NYPD) from 1999-2006 revealed a total of 1037 incidents.  
 
“Accuracy improves at close range, with officers hitting their targets 37% of the time at 
distances of seven yards or less; at longer ranges, hit rates fall off sharply, to 23%.” 39 
 
Based on the above study and current national average hit percentages of law enforcement 
officers involved in shootings; not overly competent.  

 
39 Rostker et al, Evaluation of the New York City Police Department Firearm Training…, (2008) 
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Take advantage of the WML technology and train members accordingly. Not only is it more 
conducive to the average engagements by law enforcement officers; it is also more 
physiologically and behaviorally compliant.  
 
For full details of the specific drills and requirements; see ‘Appendix A.’ 
 
For the targets used in the live-fire drills; see ‘Appendix B’.  
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Part VII: Summation 
 
Do Better 
 
This paper is not meant to shame anyone into getting new equipment or to adopt a different 
set of tactics, techniques and procedures (TTPs) without reason. Its aim is to show the 
effectiveness of weapon mounted lights (WMLs) on pistols, long guns and the importance of 
proper training in diminished light environments.  
 
It is designed for law enforcement agencies as a whole; management, instructional staff, use-
of-force and equipment committees, as well as officers themselves to evaluate their current 
standard of low-light training and issued equipment.  
 
The data collected and shared in this paper is specific to low-light operations as the information 
shows this is an area where police training is inadequate. Armed with that knowledge we can 
evaluate current TTPs and standard operating procedures (SOPs) in order to make officers more 
effective at their job of protecting the public and enforcing the law.  
 
If technology, in conjunction with proper training, can help officers increase their success 
during diminished light encounters and therefore reduce the risk to the public; the author 
would suggest that organizations that do nothing despite this knowledge could be perceived as 
deliberately indifferent and liable to their membership and the citizens they serve.    
 
Budget limitations and time required to train will only suffice as an excuse for so long. Revisit 
how the department structures its spending and the hours it dedicates to qualifications versus 
training; see where deficiencies can be exploited, and improvements suggested.  
 
Raise the Standard 
 
The data listed in this paper shows that low-light training for many law enforcement agencies is 
insufficient. The reader is encouraged to explore this and other areas of training that need to be 
reviewed and assessed as to its effectiveness.   
 
Research into this topic will continue and even in its first edition, the goal of this paper is to 
gather as much data as possible in order to make law enforcement officers more capable in 
low-light situations. Further drills and scenarios, both live-fire and non-lethal training 
ammunition (NLTA) based, will be developed and tested with the results published in later 
editions.  
 
This paper has shown the effectiveness of WMLs on pistols for police officers in their 
operational duties and serves as a resource of information that shall grow in relation to this 
subject.  
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Agency Contacts 
 
If you would like to represent your agency in this document and will allow for information to be 
collected in relation to WMLs and low-light training standards, please send an email including 
your name, department, position and contact email address to info@abdconcepts.ca. 
 
As the list grows, it will be placed in future editions of this paper to serve as a collective 
community to source and share information in relation to law enforcement training in 
diminished light environments.  
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APPENDIX A: LIVE-FIRE PISTOL DRILLS  
 
The objective of these drills is to establish a baseline of data regarding handgun proficiency and 
light employment. It measures the shooter’s capability for accuracy and time standards in three 
separate ways: 
 

1. Freehand; or both hands on the pistol, without any light activation. 
2. Activating a weapon mounted light (WML) prior to engagement.  

*  For WML please note the type and activation method. 
3. Activating a handheld light prior to engagement. 

*  For handheld note the starting technique and if it changed during the course of fire. 
 

The drills are broken down into the following components: 
1. Accuracy. 
2. Speed and accuracy. 
3. Weapon manipulations. 

  
All drills start with the pistol in the holster and are initiated upon a pact timer to record the 
total time. If possible, the range environment in which this is tested should be dimly lit; 
however, use what you have available. 
 
Activation methods for both the WML and handheld are not specified, as the shooter is can use 
the position that they feel most comfortable with; however; for instances where the light has to 
be activated prior to firing, the light is required to remain on for the duration of the shoot or is 
not counted.  
 
Data can be collected from a wide range of shooters with varying levels of proficiency; but note, 
the shooter is only measuring their performance against themselves. The purpose is to show 
simple mechanics in relation to speed, accuracy and manipulations regarding a pistol without 
light activation, a pistol equipped with a WML and a pistol used in conjunction with a handheld 
flashlight.  
 
The drills are structured in such a way that the facilitator can mark the target for accuracy post 
shoot and is able to watch the shooter during the entire exercise to note any changes. Ideally, 
every shooter should pass each drill at least one time per procedure; as will be outlined in the 
sections below. An example of a scoring sheet is as follows:  
 

Shooter Weapon Drill Distance Time Accuracy Procedure/Technique 
1  Pistol ACC 3 yards 1.5 secs Pass 1-FH 
2  Pistol ACC 3 yards 1.75 secs Pass 2-WML 
1  Pistol ACC 5 yards 2.25 secs Fail 1-FH 
2  Pistol ACC 5 yards 3.5 secs Pass 3-HH (Harries) 
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PISTOL: ACCURACY COMPONENT 
 
Drill: ACC - Accuracy at Various Distances 
Accuracy: 1 round in target for time. 
Time:    Record the total time if all rounds are inside the target area; or DNQ. 
Target:   ABD Mandarin Target (3” circle) 
Distance:   3, 5, 7, 10, and 15 yards. 
Load:    First magazine: full.  

Second magazine: full.  
Repetition:   Complete 2-3 times for each procedure below if possible.  
Drill:    On the buzzer; 1 round inside the target area.  
Total Rounds:   1 per distance measured. 
Procedure:   1st shoot: Freehand. 
   2nd shoot: WML activation must occur prior to engagement.  
   3rd shoot: Handheld activation must occur prior to engagement.   
 
 

PISTOL: SPEED AND ACCURACY COMPONENTS 
 
Drill: S&A-ONE - Bill Drill 
Accuracy: 6 rounds in the target for time. 
Time:    Record the total time if all rounds are inside the target area; or DNQ. 
Target:   ABD Rush Hour (vertical 8.5”x5.5” rectangle) 
Distance:   7 yards. 
Load:    First magazine: more than 6 rounds.  
   Second magazine: full. 
Repetition:   Complete 2-3 times for each procedure below if possible.  
Drill:    On the buzzer; 6 rounds inside the target area.  
Total Rounds:   6  per shoot. 
Procedure:   1st shoot: Freehand. 
   2nd shoot: WML activation must occur prior to engagement.  
   3rd shoot: Handheld activation must occur prior to engagement.   
 
Drill: S&A-TWO - El-Pres 
Accuracy: 4 rounds in each target. 
Time:    Record the total time if all rounds are inside the target area; or DNQ. 
Target:   ABD Rush Hour Target (vertical 8.5”x5.5” rectangle) 
Distance:   7 yards; targets placed 3’ apart. 
Load:    First magazine: 6 rounds. 

Second magazine: full.   
Repetition:   Complete 2-3 times for each procedure below if possible.  
Drill:    On the buzzer; 2 rounds per target, reload, 2 more rounds per target. 
Total rounds:   12 per shoot.  
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Procedure:   1st shoot: Freehand. 
   2nd shoot: WML activation must occur prior to engagement.  
   3rd shoot: Handheld activation must occur prior to engagement.   
 
 

PISTOL: MANIPULATION COMPONENTS 
 

Drill: MP-ONE - 1-Reload-1 
Accuracy: 2 rounds in target.  
Time:    Record the total time if all rounds are inside the target area; or DNQ. 
Target:   ABD Lantern Target (6” disc) 
Distance:   7 yards. 
Load:    First magazine: 1 round.  

Second magazine: full.  
Repetition:   Complete 2-3 times for each procedure below if possible.  
Drill:  On the buzzer; 1 round into the target, emergency reload,  

1 round into the target. 
Total Rounds:   2 per shoot. 
Procedure:   1st shoot: Freehand. 
   2nd shoot: WML activation must occur prior to engagement.  
   3rd shoot: Handheld activation must occur prior to engagement.   

 
Drill: MP-TWO - Simple Malfunction/Fail to Fire 
Accuracy: 2 rounds in target.  
Time:    Record the total time if all rounds are inside the target area; or DNQ. 
Target:   ABD Lantern Target (6” disc) 
Distance:   7 yards. 
Load:    First magazine: 1 round, 1 inert round, 2 rounds. 
   Second magazine: same as first.  
Repetition:   Complete 2-3 times for each procedure below if possible.  
Drill:  On the buzzer; fire 1 round into the target, clear the malfunction, 1 round 

in the target 
Total Rounds:   2 per shoot.  
Procedure:   1st shoot: Freehand. 
   2nd shoot: WML activation must occur prior to engagement.  
   3rd shoot: Handheld activation must occur prior to engagement.   

 
Drill: MP-THREE - Complex Malfunction/Fail to Extract 
Accuracy: 2 rounds in target. 
Time:    Record the total time if all rounds are inside the target area; or DNQ. 
Target:   ABD Lantern Target (6” disc) 
Distance:   7 yards. 



  
W.M.L. EQUIPMENT & TRAINING CONSIDERATIONS FOR L.E. - 83 - 

 

Load:  First magazine: Set up an administrative double feed (2 live rounds 
stacked atop one another; pistol will be out of battery in holster). 

   Second magazine: full. 
Repetition:   Complete 2-3 times for each procedure below if possible.  
Drill:  On the buzzer; draw and attempt to fire, clear the malfunction, 2 rounds 

into the target.  
Total Rounds:   2 per shoot.  
Procedure:   1st shoot: Freehand. 
   2nd shoot: WML activation must occur prior to engagement.  
   3rd shoot: Handheld activation must occur prior to engagement. 
 

*DNQ = does not qualify  
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APPENDIX B: TARGETS 
 

Below are the targets used for data collection in this paper.  
 
They can also be found on the ‘Resources’ page of www.abdconcepts.ca for reference as well as 
free-download and use.  
 

1. The Mandarin: this target was designed to be multi-functional and allow the shooter to 
combine a variety of drills and skill as it applies to their needs.  
 
The 8” diameter of the large circle allows for speed drills at closer distance or will 
challenge the shooter’s accuracy further away. The 3” inner disc allows for creating a 
smaller target area depending on the distance and application, as well as the 2” 
numbered discs will facilitate Dot Torture or various other cognitive drills.  

 
2. Rush Hour: with numerous scoring areas, this target can facilitate a combination of drills 

or be separated based upon the shooter’s requirements.  
 

The central rectangle simulates a reduced A-Zone and is the dimension of a regular 
sheet of paper that is folded in half (8.5”x5.5”). Inset within the box are three 3” circles 
that can be used for accuracy testing and a variety of other engagements. On the sides 
of the target are ten 1” squares that differ in shade or colour and allow for multiple 
target acquisition and accuracy drills.  

 
3. The Lantern: designed with a Red Dot Sight (RDS) zeroing focus, this target serves a 

variety of functions and can be used in many applications. 
 
The 6” centralized circle allows for many different drills and can challenge speed and/or 
accuracy depending on the distance and round count. It also has 1” grid lines for the 
zeroing of RDS optics on pistols that provide faster windage and elevation adjustments.  
 
Inset within the large circle is a 2” square and a 1” circle to allow for more precise 
zeroing practices or to allow for other drills to be executed. The 3x5” boxes on either 
side were included for incapacitation or hostage rescue engagements, while complying 
with an industry-standard scoring zone and allow the target to be placed vertically or 
horizontally. 
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