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EXPLORING THE
ENGINEERING
POTENTIAL OF A
LEGO
MINDSTORMS GUN

Lego  Mindstorms  has
long  been  a  gateway
i n t o  t h e  w o r l d  o f
robotics, programming,
a n d  m e c h a n i c a l
e n g i n e e r i n g  f o r
enthusiasts of all ages.
A m o n g  t h e  m o s t
fascinating  projects
that builders attempt is
the creation of a Lego
Mindstorms  gun.  It  is
important  to  clarify
from  the  outset  that
such projects focus on
mechanical  design,

sensor integration, and
programming  logic
r a t h e r  t h a n  t h e
creation  of  functional
weapons.  The  term
"gun"  in  this  context
refers to a device that
can  launch  a  small
projectile—such  as  a
Lego  brick  or  a  soft
f oam  dar t—us ing
pneumatic  pressure,
r u b b e r  b a n d s ,  o r
m o t o r i z e d
mechanisms.  This
article  explores  the
t e c h n i c a l
c o n s i d e r a t i o n s ,
building  strategies,
p r o g r a m m i n g
techniques, and ethical
aspects of constructing
a  Lego  Mindstorms
gun,  offering  a
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comprehensive  guide
f o r  h o b b y i s t s ,
educators, and curious
minds.

WHAT IS LEGO
MINDSTORMS?

Lego  Mindstorms  is  a
robotics  kit  produced
by  the  Lego  Group,
combining  traditional
Lego  building  bricks
with  programmable
b r i c k s ,  m o t o r s ,
sensors,  and  gears.
The  system  al lows
u s e r s  t o  b u i l d
autonomous or remote-
controlled  machines.
The core component is
the  intelligent  brick,
which  serves  as  the
brain  of  the  robot.  It
can  be  programmed
using  a  visual  drag-
and-drop  interface  or
m o r e  a d v a n c e d
languages like Python.
The  versatility  of  the
system makes it  ideal
for  creating  complex
mechanical  devices,

including  projectile
launchers,  grippers,
and  walking  robots.
The  educational  value
lies  in  the  hands-on
l e a r n i n g  o f  S T E M
concepts such as gear
ratios,  torque,  angular
velocity,  feedback
loops,  and  algorithm
design.

THE CONCEPT OF A
LEGO
MINDSTORMS GUN

When  discussing  a
Lego  Mindstorms  gun,
i t  i s  e s s e n t i a l  t o
unde r s tand  wha t
builders actually mean.
These projects typically
fall  into  one  of  three
categories:

Rubber Band
Launchers:
Using the tension
of stretched
rubber bands to
propel a Lego
brick or a small
object. The
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release
mechanism can
be controlled by
a motor or a
servo.
Pneumatic
Launchers:
Using Lego
pneumatic
pumps and
cylinders to build
a compressed-air
mechanism that
fires a projectile.
Motorized
Spinning
Mechanisms:
Using a motor to
spin a wheel or
arm that flings a
projectile
forward.

None of these designs
are intended to cause
h a r m .  T h e y  a r e
engineering  exercises
that teach principles of
e n e r g y  t r a n s f e r ,
mechanical advantage,
and  precise  control.
The  projectiles  are
typically  lightweight

and  t r ave l  a t  l ow
s p e e d s .  M a n y
educators  use  such
builds  to  demonstrate
physics  concepts  in  a
classroom setting.

KEY COMPONENTS
FOR BUILDING A
LEGO
MINDSTORMS GUN

To build a reliable and
interesting  projectile
launcher, you will need
s e v e r a l  k e y
components  from  the
Lego Mindstorms set or
additional  parts.  Here
is a breakdown of the
essential elements:

The
Intelligen
t Brick
The EV3 or Spike Prime
b r i c k  a c t s  a s  t h e
controller.  It  receives
input from sensors and
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executes  the  program
that  triggers  the  firing
mechanism.  You  will
use  it  to  control  the
timing,  angle,  and
power of the launch.

Motors
and
Servos
Large  motors  provide
the  torque  needed  to
pul l  back  a  rubber
band  or  compress  a
pneumatic  cylinder.
Medium  motors  are
useful  for  finer
adjustments,  such  as
aiming. Servos can be
u s e d  f o r  p r e c i s e
angular  movements in
the trigger mechanism.

Sensors
An ultrasonic sensor or
infrared  sensor  can
detect  a  target  and

automatically  aim  the
launcher .  A  touch
sensor  can  act  as  a
trigger  button.  A  gyro
s e n s o r  c a n  h e l p
stabilize  the  platform
or  calculate  firing
angles.

Structural
Elements
Standard Lego beams,
a x l e s ,  p i n s ,  a n d
connectors  form  the
chassis and barrel. The
choice  of  materials
affects  the  rigidity  and
a c c u r a c y  o f  t h e
launcher.  Using  cross-
bracing  and  triangular
re i n f o r cement  i s
recommended  for
stabil ity.

Projectile



Lego Mindstorms Gun 5

5

and
Propulsio

n
Common  projectiles
i nc lude  Lego  2x4
bricks,  small  rubber
balls,  or  foam  darts
designed  for  Lego
blasters.  Propulsion
of ten  comes  f rom
rubber  bands,  which
are  inexpensive  and
e a s y  t o  r e p l a c e .
Pneumatic  cylinders
offer  more  consistent
pressure but require a
pump and valves.

DESIGNING THE
MECHANISM

The mechanical design
of  a  Lego  Mindstorms
g u n  i s  w h e r e
engineering  creativity
comes  into  play.  A
w e l l - d e s i g n e d
mechanism  ensures

reliable  operation,
consistent  trajectory,
and safety.  Below are
the core considerations
f o r  e a c h  t y p e  o f
launcher.

Rubber
Band
Launcher
Design
I n  a  r u b b e r  b a n d
launcher,  the  motor
winds a gear train that
pulls a slider backward,
stretching  the  rubber
band. When the slider
is  released,  the  band
s n a p s  f o r w a r d ,
p r o p e l l i n g  t h e
projectile.  The  gear
ratio  determines  how
much force is applied.
A higher ratio provides
more torque but slower
winding  speed.  The
release  mechanism
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can be a simple catch
that is lifted by a servo
or  a  cam that  rotates
out  of  the  way.  It  is
important  to  use  a
sturdy frame to absorb
the recoil  and prevent
the  structure  from
twisting.

Pneumati
c
Launcher
Design
A  pneumatic  launcher
uses  a  cylinder  filled
with  compressed  air.
The  Lego  pneumatic
pump  builds  pressure
inside a tank. When a
v a l v e  i s
opened—triggered by a
motor or servo—the air
rushes out, pushing the
projectile  down  the
barrel.  This  design
offers  more  consistent

power  than  rubber
bands  but  requires
a i r t ight  seals  and
ca re fu l  t ub ing .  A
pressure sensor can be
added  to  monitor  the
a i r  p r e s s u r e  a n d
ensure  consistent
firing.

Motorized
Spinning
Arm
Launcher
This  design  uses  a
high-speed  motor  to
rotate  an  arm  that
strikes  the  projectile.
The  energy  from  the
spinning arm transfers
to  the  p ro jec t i l e ,
launching  it  forward.
This  method  can  be
difficult  to  control  and
may require a housing
to guide the projectile.
It  is  best  suited  for
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d e m o n s t r a t i o n
purposes  rather  than
precision  targeting.

PROGRAMMING
THE LEGO
MINDSTORMS GUN

Programming  is  what
transforms a static pile
o f  b r i c k s  i n t o  a n
interactive  machine.
The  Lego  Mindstorms
software  offers  several
ways  to  control  your
launcher:

Direct Control:
Using the brick
buttons or a
remote control to
fire manually.
Automatic
Targeting:
Using the
infrared or
ultrasonic sensor
to detect a target
and adjust the
aiming angle
before firing.
Sequence
Firing:

Programming a
series of actions,
such as loading,
aiming, and firing
in a specific
order.
Sensor-
Triggered
Firing: Setting
the launcher to
fire when a
sensor detects
motion or a
specific color.

The  program  logic
should  include  loops
for  repeating  actions,
wait blocks for timing,
and  motor  contro l
b locks  for  precise
m o v e m e n t .  F o r
example,  you  might
write a program where
the  motor  turns  90
degrees  to  cock  the
launcher,  waits  for  a
touch  sensor  press,
then  re leases  the
catch.  Adding  a  delay
before firing can create
a  dramatic  effect  and
i m p r o v e  s a f e t y .



8

8 Lego Mindstorms Gun 2026-01-13

A d v a n c e d
programmers  can  use
proportional  control  to
adjust  the  firing  power
based  on  distance
readings  f rom  the
ultrasonic  sensor.

SAFETY AND
ETHICAL
CONSIDERATIONS

B u i l d i n g  a  L e g o
Mindstorms gun should
always be approached
with a strong emphasis
on  safety  and  ethical
responsibility.  While
these  projects  are
e n g i n e e r i n g
experiments,  they
involve  moving  parts,
stored  energy,  and
flying  objects.  The
following  guidelines
are  essential:

Never aim at
people or
animals. Even
lightweight
plastic projectiles
can cause injury

to eyes or
sensitive areas.
Use eye
protection
when testing or
demonstrating
the launcher.
Limit projectile
energy. Avoid
using heavy
objects or
excessive rubber
band tension
that could break
the Lego parts or
cause harm.
Supervise
children. Young
builders should
always have
adult supervision
when building
and testing
projectile
mechanisms.
Focus on
education.
Frame the
project as a
learning
experience in
physics,
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engineering, and
programming,
not as a weapon.

E t h i c a l l y ,  i t  i s
i m p o r t a n t  t o  b e
mindful  of  how  such
projects  are  shared
online.  Emphasize  the
e d u c a t i o n a l  a n d
technica l  aspects
rather than any violent
o r  d e s t r u c t i v e
potential.  The  Lego
c o m m u n i t y  h a s  a
strong  tradit ion  of
creative,  peaceful
bu i ld ing,  and  th is
project should fit within
that spirit.

CREATIVE
VARIATIONS AND
ADVANCED
FEATURES

Once you have built a
basic Lego Mindstorms
gun,  there  are  many
ways  to  expand  the
project.  Adding  an
a u t o - l o a d i n g
mechanism that  feeds

project i les  f rom  a
magazine is a popular
c h a l l e n g e .  T h e
magazine  could  be  a
hopper  or  a  rotating
drum that drops a new
project i le  into  the
barrel after each shot.
Another  advanced
feature  is  a  targeting
system  that  uses  the
g y r o  s e n s o r  t o
calculate  the  angle  of
elevation based on the
distance to the target.
You  can  also  build  a
turret that rotates 360
degrees  and  fires  on
command.  For  data
e n t h u s i a s t s ,  t h e
launcher  can  log  the
number  of  shots  fired,
the  average  power
used, and the accuracy
rate.  These  features
turn a simple launcher
into  a  sophisticated
d a t a - c o l l e c t i o n
platform.

LEARNING



10

10 Lego Mindstorms Gun 2026-01-13

OUTCOMES FROM
BUILDING A LEGO

MINDSTORMS GUN

Building  a  projectile
launcher  from  Lego
Mindstorms  teaches  a
wide range of skills:

Mechanical
Engineering:
Understanding
gear ratios,
torque, friction,
and structural
integrity.
Physics:
Observing
projectile motion,
energy transfer,
trajectory, and
air resistance in
real time.
Programming:
Writing logical
sequences, using
sensor feedback,
and debugging
code.
Problem
Solving:
Iterating on
designs to

improve
reliability,
accuracy, and
safety.
Teamwork:
Collaborating
with others to
divide tasks and
integrate
subsystems.

These outcomes make
the  Lego  Mindstorms
g u n  a n  e x c e l l e n t
project for classrooms,
robotics  clubs,  and
independent hobbyists.
The hands-on nature of
the  work  cements
theoretical  knowledge
in a way that textbooks
alone cannot achieve.

COMMON
CHALLENGES AND
HOW TO
OVERCOME THEM

Even  exper ienced
builders  encounter
difficulties  when
constructing  a  Lego
Mindstorms  gun.  Here
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are  some  frequent
issues and solutions:

Inconsistent
firing power:
This often results
from rubber band
fatigue or
uneven tension.
Replace rubber
bands regularly
and use a
consistent
winding method.
Jamming:
Projectiles can
get stuck if the
barrel is too tight
or if there are
obstructions.
Ensure the barrel
diameter is
slightly larger
than the
projectile and
keep the path
clear.
Structural
wobble: The
recoil from firing
can loosen
connections. Use
reinforcement

beams and lock
pins in place.
Adding diagonal
bracing improves
rigidity.
Motor stalling:
If the motor
cannot complete
its movement,
the gear ratio
may be too high
or the friction too
great. Lubricate
moving parts
with a silicone-
based spray and
reduce the load if
necessary.
Sensor
misreading:
Ambient light or
reflections can
confuse the
infrared sensor.
Shield the sensor
from direct light
or calibrate it in
the environment
where it will be
used.

Documenting  your
b u i l d  a n d
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troubleshooting  steps
is  valuable  for  future
improvements  and  for
s h a r i n g  w i t h  t h e
community.

CONCLUSION

The  Lego  Mindstorms
g u n  p r o j e c t  i s  a
r e m a r k a b l e
i n t e r s e c t i o n  o f
creativity, engineering,
and  programming.  It
challenges  builders  to
think  critically  about
mechanical  design,
energy  storage,  and
control  systems  while
working  within  the
constraints of the Lego
p l a t f o r m .  W h e n
approached  with  a
focus on education and

safety,  it  provides  a
r i c h  l e a r n i n g
e x p e r i e n c e  t h a t
r e i n f o r c e s  S T E M
concepts in a tangible
and  enjoyable  way.
Whether  you  are  a
teacher looking for an
engaging  classroom
activity,  a  hobbyist
s e e k i n g  a  n e w
technical challenge, or
a  s tudent  cur ious
about robotics, building
a Lego Mindstorms gun
offers a rewarding path
t o  d e e p e r
understanding.  Always
bui ld  responsibly,
share  your  knowledge
generously, and let the
spirit  of  constructive
exploration guide your
work.


