www.ijcrt.org

© 2025 IJCRT | Volume 13, Issue 1 January 2025 | ISSN: 2320-2882

IJCRT.ORG ISSN : 2320-2882

é _

INTERNATIONAL JOURNAL OF CREATIVE

A RESEARCH THOUGHTS (1JCRT)
PR

* An International Open Access, Peer-reviewed, Refereed Journal

High Voltage Pulse Generator Electric Stun Gun
Emphasizing For Women Safety

Students Of Electronics And Telecommunication Engineering Department

Mr. vishal yadav, 2Mr.vikas chaurasiya, *Mr.pawan pal, “Mr. Aman gupta,
Faculty Of Electronics And Telecommunication Engineering, Mrs. Aparna Majare
Shree LR Tiwari College Of Engineering

Abstract—Electric stun gun, commonly referred
to as stun guns or conducted energy devices
(CEDs), have emerged as widely used non-lethal
weapons in a variety of security-related domains.
These devices operate by delivering a high-
voltage, low-current electrical shock that
incapacitates an individual temporarily by
disrupting the body’s neuromuscular system.
While initially developed for law enforcement
and military applications, electric stun devices
have gained popularity in civilian markets for
personal defense, offering a safer alternative to
traditional weapons like firearms and knives.

The design and operation of these devices
revolve around the precise control of electrical
output—delivering high voltage but low current
to avoid permanent harm while maximizing
effectiveness in immobilizing a target. The
technology behind electric stun teasers is
continuously evolving, and new advancements
are focused on improving performance, safety,
and ease of use. Despite their non-lethal nature,
electric stun devices are not without their risks,
with concerns about misuse, health implications,
and potential for excessive force, particularly in
law enforcement applications.

This paper provides an in-depth exploration of
electric stun teasers, covering their operational
principles, technological features, and the various
applications where they are utilized. The
discussion includes detailed safety
considerations, highlighting potential  risks
associated with electrical shock, including
physiological effects, and explores the growing

body of research on the ethical and legal issues
surrounding their use. By examining these topics,
this paper offers a comprehensive overview of
electric stun teasers, their growing role in
security, and the challenges posed by their
deployment in various settings.

. INTRODUCTION

The need for non-lethal alternatives to
traditional weapons has never been more
apparent, particularly in the contexts of personal
defense, law enforcement, and military
operations. The global rise in violent crime,
coupled with_ an increased emphasis on
minimizing  fatalities in  confrontational
situations, has driven the demand for tools that
allow for effective yet non-lethal incapacitation of
individuals. Among these tools, electric stun
teasers, which include devices such as stun guns
and Tasers, have emerged as popular non-lethal
weapons.

These devices utilize electrical impulses to
incapacitate a target temporarily, typically by
disrupting the motor control of muscles and
causing involuntary spasms. Their popularity is
due in part to their portability, ease of use, and
ability to subdue aggressive individuals without
causing permanent injury. While electric stun
devices have revolutionized personal security and
policing practices, they are not without their
drawbacks, especially concerning their health
implications, legal regulation, and ethical
considerations.

Stun guns typically work by delivering a high-
voltage, low-amperage electrical pulse that
interferes with the body's natural -electrical
signals. This disrupts the communication between
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the brain and muscles, leading to muscle spasms,
temporary paralysis, and loss of muscle control.
The shock is usually brief but intense enough to
incapacitate a person for several seconds to
minutes, allowing the user time to escape or
restrain the target.

The electric stun gun, perhaps the most widely
recognized name in electric stun guns, was
introduced in the 1970s and has since become
synonymous with conducted energy devices
(CEDs). These devices, which include handheld
stun guns and Taser-style devices, are commonly
used by police forces and security personnel to
subdue individuals without resorting to deadly
force. Additionally, small and portable versions
are available for civilians, providing a means of
personal protection in dangerous situations.

The use of electric stun guns has sparked
significant debate regarding their effectiveness,
ethical concerns, and potential safety risks. While
they are generally regarded as a non-lethal
alternative to firearms, some have raised concerns
about the risks of misuse, particularly regarding
excessive force and the potential for injury or
death in certain circumstances. Despite these
concerns, stun guns are still widely used in many
parts of the world as a safer option for managing
violent or aggressive individuals.

This paper delves into the technical principles
behind electric stun teasers, explores their design
and operational characteristics, and highlights
their wide range of applications in different
sectors. Additionally, the paper discusses the
safety issues, including potential health risks to
individuals subjected to the electrical shock, and
considers the ethical and legal challenges
involved in their use, particularly by law
enforcement.

. Principles of Operation

The primary function of an electric stun gun is
to incapacitate a person temporarily by delivering
an electrical shock that disrupts the normal
functioning of the nervous system. The device
works on the principle of electrical
neuromuscular disruption, causing a temporary
loss of muscle control and rendering the
individual immobile for a short period. Below is a
detailed explanation of how an electric stun gun
operates:

. Current Flow and Neuromuscular Disruption

Once the device is activated and makes
contact with the target, it delivers a brief but
intense electrical pulse through the target’s body.
The electricity passes through the skin and
muscles, traveling along the body’s nervous

system and interfering with the electrical signals
that control voluntary muscle movement. This
disrupts the communication between the brain and
the muscles, leading to temporary paralysis and
loss of motor control.

This electrical interference happens in two main
ways:

Muscle Contraction: The electrical current
causes the muscles to contract involuntarily.
When muscles contract uncontrollably, they are
unable to relax, which leads to muscle spasms
and renders the individual temporarily immobile.

Disruption of Nerve Signals: The electrical
current also interferes with the transmission of
electrical signals in the body’s nervous system.
These signals normally coordinate muscle
movements and responses to stimuli. The
disruption of these signals confuses the nervous
system, impairing the ability of the person to
maintain voluntary control of their body.

. Duration of the Shock

The electric shock from the stun gun lasts only
for a few seconds (typically between 5 and 15
seconds). This brief exposure to the electrical
current causes temporary incapacitation without
causing lasting harm. Once the electrical charge
ceases, the person’s muscles relax and their
nervous system regains normal function, allowing
the individual to regain mobility and control. The
recovery time varies depending on the intensity
of the shock and the -individual’s physical
condition.

. Electrical Shock Mechanism

The core mechanism behind electric stun
devices is relatively simple but highly effective.
When activated, the device releases a burst of
electricity through two conductive prongs or darts
that are typically launched at a target. Once the
prongs make contact with the target’s body, an
electric current flows through the skin and
muscles. This current causes rapid, involuntary
muscle contractions, preventing the target from
controlling their movements and often causing
them to collapse to the ground.

Electric stun devices work by exploiting the
body’s electrical system. The human nervous
system communicates with muscles through
electrical signals, and electric shock interferes
with these signals. When the electrical current
flows through the body, it disrupts normal
electrical communication between the brain and
muscles, leading to a temporary loss of voluntary
control over movement.

The electrical current from a stun device
typically ranges from 1-5 milliamps, a low
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current designed to minimize the risk of
permanent injury. The voltage can be much
higher— often in the range of 50,000 to 1 million
volts—high enough to overcome resistance from
clothing or skin but low enough to ensure the
current remains non-lethal.

4.Voltage and Current Characteristics

While the voltage used by electric stun
devices can be extremely high, the current is
designed to be low to avoid causing serious harm.
The high voltage is necessary to overcome the
resistance presented by clothing and the body’s
skin, ensuring that the electrical current can
penetrate and affect the underlying muscle tissue.
However, the current is kept low to prevent life-
threatening injuries, such as heart arrhythmias or
organ failure.

For context, the voltage in a stun gun or Taser
is typically sufficient to penetrate clothing and
cause a disruption in muscle control. The low
current ensures that even with extended exposure,
the individual will not suffer from fatal injuries.
This careful balance of high voltage and low
current is a fundamental aspect of stun device
design.

Types of Electric Stun Devices

Electric stun devices can be divided into several
categories based on their design and use case:

HandheldStunGuns

These are compact, portable devices that are
designed for close-range use. They require direct
contact with the target to deliver an electric
shock. They are most commonly used for personal
defense and are typically carried as a self-defense
tool.

ConductedEnergyDevice(CEDs)

Conducted Energy Devices, such as the Taser, can
be used from a distance. These devices fire two
small electrodes connected by wires that can reach
the target from a distance of 10-35 feet. CEDs are
primarily used by law enforcement agencies and
are capable of incapacitating a target without
requiring direct contact.

StunBatons

A stun baton combines a traditional baton (used
for physical restraint) with the capabilities of a
stun gun. These devices are used in law
enforcement and by military personnel for crowd
control and subduing hostile individuals from a
greater distance.

5. Key Design Features

Key design elements that enhance the
effectiveness and safety of electric stun devices
include:

Safety Mechanisms: Modern stun devices
incorporate safety features such as safety switches

or buttons that prevent accidental discharge.
These mechanisms ensure that the device is only
activated when the user intends to use it.

Compactness: The portability of electric stun
devices is crucial, especially for personal defense.
These devices are designed to be lightweight and
easy to carry, often fitting in a purse or pocket.

Rechargeability: Many electric stun devices are
powered by rechargeable batteries, making them
more cost-effective and environmentally friendly.
These batteries are typically designed to last for
hundreds of uses before needing replacement.

Effective Range: For CEDs, the effective range
is one of the most critical features. A wider range
allows law enforcement to incapacitate a suspect
from a distance, reducing the risk of harm to
officers and bystanders.

6. Applications of Electric Stun Gun

Electric stun devices are used in a variety of
applications ranging from personal defense to law
enforcement and military operations. Each of
these sectors has different requirements, and
electric stun teasers are designed to meet those
specific needs.

Personal Defense

One of the primary civilian uses of electric stun
devices is for personal self-defense. Stun guns and
handheld electric stun devices are highly effective
tools for individuals who wish to protect
themselves against attackers. The ease of use and
portability of stun devices make them a popular
choice for women, the elderly, and individuals
who may be vulnerable in certain environments.

Electric stun. guns provide a means of
incapacitating an attacker temporarily, allowing
the individual to escape the situation or call for
help. However, there are limitations—such as the
necessity for close contact and the reduced
effectiveness of these devices when used through
thick clothing—that users should consider before
relying on them as a sole defense mechanism.

Law Enforcement and Military Use

Electric stun devices are widely employed in
law enforcement, providing officers with a non-
lethal means of subduing suspects. The Taser, a
commonly used CED, is employed by police
forces around the world to subdue aggressive or
non-compliant individuals from a safe distance.
These devices reduce the need for lethal force,
which is especially important in high-tension
situations where an officer may need to neutralize
a suspect without causing fatal injury.

The military also uses electric stun devices for
crowd control, immobilizing individuals without
resorting to lethal methods. In peacekeeping
operations and situations involving civil unrest,
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these devices offer a practical, non-lethal
alternative to traditional weapons.

Animal Control

Electric stun devices are also used in animal
control, especially for managing aggressive or
dangerous wildlife. For example, wildlife officers
may use these devices to subdue large animals
temporarily for relocation or medical treatment. In
some cases, electric stun devices are used in
research environments to safely handle animals
without causing lasting harm.

Safety and Health Considerations

While electric stun devices are intended to be
non-lethal, they can still pose risks to both the
target and the user if not used properly. The
physiological effects of electrical shock

vary based on several factors, including the
duration of exposure, the area of the body
affected, and the overall health of the individual
receiving the shock.

Physiological Effects

The primary physiological effect of an electric
stun device is the disruption of the body’s
neuromuscular system. The current causes
involuntary muscle spasms and paralysis,

7.BLOCKDIAGRAM

This block diagram illustrates the working of a
high- voltage generator circuit designed for
stepping up a low voltage to a significantly higher
range. The circuit starts with a TP-4056 module,
which is a charging unit for a 3.7V lithium-ion
battery. The battery serves as the primary power
source for the entire system. The TP-4056 ensures
the battery is safely charged and prevents
overcharging.A main switch is connected to the
battery, enabling control over the power supply to

the circuit. When the switch is turned on, it
allows current to flow to the subsequent
components. Additionally, a push-up switch is
included, which serves as a momentary switch to
activate the high-voltage generation only when
pressed. This ensures the circuit operates only
when needed, conserving battery power and
enhancing safety.An LED is integrated into the
circuit along with a resistor in series. This LED
serves as a visual indicator, lighting up whenever
the circuit is active and operational. The resistor
connected to the LED ensures the current is
limited, protecting the LED from damage due to
overcurrent. The final stage of the circuit involves
a transformer, which is responsible for stepping
up the voltage from the 3.7V supplied by the
battery to a much higher range of 8-20kV. The
transformer works on the principle of
electromagnetic induction to achieve this high
voltage, which can be wused for various
applications requiring a high voltage output.
Overall, this circuit is compact and efficient,
utilizing simple components to achieve high-
voltage generation..

9.CIRCUITDIAGRAM

This is a hand-drawn circuit diagram for a
homemade rechargeable stun gun. It consists of
two main parts: the main circuit for power
management and the module schematic for the
high-voltage pulse generation. Here’s a detailed
explanation: Main Circuit (Top Section): 1.
TP4056 Charging Module: The leftmost part of
the diagram is the TP4056 module, which is a
charging module for a 3.7V lithium-ion battery. It
has two outputs: OUT+ and OUT- to connect to
the rest of the circuit. BATT+ and BATT-
connected to the battery, which handles charging
and protection. 2. 3.7V Lithium-lon Battery: The
battery is connected directly to the charging
module (TP4056) and provides the 3.7V power to
the circuit. 3. Switches: The circuit includes two
switches: Main Power Switch: Controls the
connection between the battery and the rest of the
circuit. Push Button Switch (Momentary): Acts as
a trigger to activate the stun gun when pressed. It
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also connects an indicator LED (through a
resistor) to show that the circuit is active. 4.
Resistor and LED: The resistor limits current to
the LED, which lights up to indicate that the
circuit is powered on when the button is pressed.
5. Transformer and Output: The right side shows
a transformer with an input range of 3-6V and an
output range of 8-20kV. This transformer steps
up the low battery voltage to generate the high-
voltage output needed for the stun gun.

10. Hardware Required

1.High Voltage Pulse Generator
2.18650 3.7V Li-lon Battery (2200mAh
3. TP4056 1-cell 4.2V MicroUSB/USB-C
Chargingboard
4.SPST 2-pin On/Off Switch
5.Pushbutton with cap
6.5mm RED light
7.49-56hm Resistor (1/4W)
8. Insulated electrical wire
9. %-Inch electrical PVC tube

11. Features Of Component :-
a. High Voltage Pulse Generator:

A high-voltage pulse generator produces short,
precise bursts of high-voltage electrical pulses,
often in the range of kilovolts. It offers control
over pulse parameters such as amplitude, width,
frequency, and rise time, with fast response times
in the nanosecond to microsecond range. These
generators are commonly used in EMC testing,
surge testing, materials research, and scientific
experiments. Key features include safety
mechanisms, waveform shaping, and
programmability, ensuring versatility and
reliability in demanding applications.

b. 18650 3.7V Li-lon Battery (2200mAh):

This is a rechargeable lithium-ion battery with
a cylindrical shape. The "18650" refers to its
dimensions: 18mm in diameter and 65mm in
length. It has a nominal voltage of
3.7V and a capacity of 2200mAh, meaning it can
deliver 2200 milliampere-hours of power before
needing a recharge. These batteries are widely
used in portable devices, flashlights, and DIY
electronics due to their high energy density and
long life cycle.

c. TP4056 1-cell 4.2V MicroUSB/USB-C
Charging Board:

This is a small charging module designed for
single-cell  lithium-ion or  lithium-polymer
batteries. It uses the TP4056 integrated circuit to
safely charge the battery up to 4.2V, the standard
full-charge voltage for lithium-ion cells. It
features MicroUSB or USB-C input ports for
convenient charging and includes overcharge,

over-discharge, and short-circuit protection to
ensure battery safety.

d. SPST 2-pin On/Off Switch:

SPST stands for Single Pole Single Throw,
which is a basic type of electrical switch. It has
two pins and functions as an on/off control by
completing or breaking the circuit. When the
switch is in the "on" position, the circuit is closed,
allowing current to flow. When switched "off,"
the circuit is open, and no current flows. This
type of switch is used in simple applications like
turning devices on and off.

. Pushbutton with Cap:

A pushbutton is a momentary switch that
temporarily completes a circuit when pressed and
breaks it when released. It usually has a spring
mechanism to return to its default state. The cap is
a cover or actuator that makes the button easier to
press and can come in various colors for
identification. Pushbuttons are commonly used in
user interfaces, like power buttons or reset
buttons.

.5mm Red Light (LED):

This refers to a 5mm Light Emitting Diode
(LED) that emits red light when current flows
through it. LEDs are energy-efficient and
durable, making them ideal for use as visual
indicators. A" 5mm LED is a standard size for
small electronic projects and can be used to
signal the status of a device, such as power on/off
or activity indicators.

.49-56 Ohm Resistor (1/4W):

A resistor is a passive electrical component
that restricts the flow of electric current. This
particular resistor has a resistance value between
49 and 56 ohms and can dissipate a maximum of
0.25 watts of power. It is often used in circuits to
limit current to protect components like LEDs or
to create voltage dividers.

. Insulated Electrical Wire:

These wires are used to connect different
components in an electronic circuit. The
insulation prevents electrical short circuits and
protects the user from electric shock. Insulated
wires come in various colors and gauges to suit
different current and voltage requirements in a
project.
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. ¥-Inch Electrical PVC Tube:

This is a hollow cylindrical tube made of PVC
(polyvinyl chloride), often used to house and
protect electrical wires and components. The ¥a-
inch diameter provides ample space for wires and
small components, shielding them from physical
damage, dust, and moisture. It also helps in
organizing the wiring for a neat and professional
look.

CONCLUSION

In conclusion, the Stun Stick represents a
significant step forward in addressing critical
deficiencies in current self- defense tools. This
innovative project aimed to mitigate the risks
associated with traditional Electroshock weapons
while adhering to legal and ethical considerations.
Striking a balance between effectiveness and
safety, the Stun Stick serves as a non-lethal
immobilizing device that has the potential to
revolutionize self defense mechanisms. Designed
with a focus on accessibility and usability, the
Stun Stick's portability and user friendly features
cater to both civilians seeking practical safety
measures and the operational needs of law
enforcement  agencies.  Despite  potential
limitations in potency compared to more powerful
counterparts, its compliance with legal
regulations, ethical considerations, and the
promotion of a safer intervention environment are
clear advantages. It is crucial to acknowledge
certain limitations, particularly in scenarios
requiring rapid incapacitation or when facing
adversaries who can adapt to its less potent
effects. Addressing these drawbacks while
capitalizing on its numerous advantages requires
continuous innovation and refinement in both
design and application. Beyond its functionality,
the Stun Stick will signify a paradigm shift
toward a safer and more conscientious approach
to self- defense. By introducing this versatile and
nonlethal tool, the project will aspire to foster a
culture of safety, ensuring a more secure and
ethically responsible framework for self-defense in
both civilian and law enforcement spheres. In
conclusion, the Stun Stick represents a significant
step forward in addressing critical deficiencies in
current self-defense tools. This innovative project
aimed to mitigate the risks associated with
traditional Electroshock weapons while adhering
to legal and ethical considerations

RESULT
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