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INTRODUCTION: THE MAGIC OF
SEEING AROUND CORNERS

Imagine you are sitting inside a tank,
deep in enemy territory. The hatch is
sealed shut for protection, but you need
to see what is happening on the
battlefield without exposing your head to
danger. Or picture yourself aboard a
submarine, gliding silently beneath the
ocean surface, needing to spot a ship on
the horizon without surfacing
completely. In both scenarios, a
remarkable optical device comes to the
rescue: the periscope. But how does a
periscope work? It seems almost
magical—a simple tube that lets you see
over walls, around corners, and from
underwater. In reality, the answer to
how does a periscope work lies in a
fundamental principle of physics: the
reflection of light. By understanding this
principle, you can grasp the elegant
simplicity behind one of history's most
practical inventions. This article will
explore the mechanics, the science, the
different types, and the fascinating
history behind this device, answering the
question of how does a periscope
work in clear, easy-to-understand terms.

THE CORE PRINCIPLE:
REFLECTION OF LIGHT

To truly understand how does a
periscope work, you must first
understand how light behaves. Light
travels in straight lines. You cannot bend

a light beam around a corner using air
alone. If you are behind a wall, you
cannot see what is on the other side
because the light from the object on the
far side cannot travel in a curved path to
reach your eyes. A periscope solves this
problem by changing the direction of the
light rays. It does this using the law of
reflection, which states that when a ray
of light hits a smooth, reflective surface,
it bounces off at the same angle at
which it hit. This is the same reason you
can see your face in a mirror. A
periscope uses this principle twice,
essentially "bending" the line of sight
around an obstacle.

The Law of
Reflection In
Simple Terms

When a light ray strikes a mirror, the
angle at which it arrives (the angle of
incidence) is exactly equal to the angle
at which it leaves (the angle of
reflection). In a periscope, the mirrors
are positioned at a precise 45-degree
angle. This specific angle is critical for
the device to function correctly. By
placing two mirrors parallel to each
other, both at 45 degrees, the path of
the light is shifted vertically or
horizontally, allowing you to see an
object that is not in your direct line of
sight. Understanding this basic physics is
the first step in answering how does a
periscope work.
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HOW DOES A PERISCOPE WORK?
THE STEP-BY-STEP PROCESS

Now, let us break down the process into
a simple, logical sequence. Whether you
are looking at a simple toy periscope or
a complex submarine instrument, the
fundamental mechanism remains the
same. Here is how the journey of a light
ray occurs inside a standard periscope.

1. Light from the Object: Light
reflects off the object you want to
see (for example, a ship on the
horizon or a person on the other
side of a wall). This light travels
outward in all directions, but only
the light heading directly toward
the top of your periscope is
relevant.

2. First Reflection: This light enters
the top opening of the periscope
tube. It strikes the first mirror,
which is angled at 45 degrees. The
mirror redirects the light beam
downward, turning it 90 degrees
from its original horizontal path.

3. Travel Down the Tube: The light
now travels straight down the
length of the periscope tube. The
inside of the tube is usually
painted matte black to absorb
stray light and prevent reflections
that would cause a blurry or
double image.

4. Second Reflection: The light
beam reaches the bottom of the
tube, where it hits the second
mirror. This mirror is also
positioned at a 45-degree angle,
facing upward toward the first
mirror. This second mirror again
redirects the light beam, turning it
another 90 degrees.

5. Reaching Your Eye: The light
now travels horizontally out of the

bottom opening of the periscope
and directly into your eye. Your
brain perceives this light as
coming from a straight line, so you
see the image of the object as if
you were looking directly at it,
even though your line of sight has
been effectively "bent" around an
obstacle.

This simple yet elegant process is the
complete answer to how does a
periscope work. The key is that the
two mirrors are perfectly parallel to each
other. This parallelism ensures that the
image is not rotated or distorted, but
appears upright and correctly oriented.

KEY COMPONENTS OF A CLASSIC
PERISCOPE

To build a deeper understanding of how
does a periscope work, it is helpful to
examine the specific parts that make up
the device. While designs can vary, the
classic periscope consists of four main
components.

The Outer Tube

The outer tube provides the structure
and protects the internal optics. It can
be made of metal, plastic, or cardboard,
depending on the application. Its length
determines how much you can elevate
your point of view. The inside of the tube
is almost always painted black. This is a
crucial detail; the matte black interior
prevents internal reflections that could
create ghost images or reduce contrast,
ensuring a clear view.

The Mirrors

The mirrors are the heart of the
periscope. They must be perfectly flat
and highly reflective. In high-quality
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periscopes, these are often front-surface
mirrors, meaning the reflective coating is
on the front of the glass rather than the
back. This eliminates the "double
reflection" effect you sometimes see in
household mirrors, where the glass itself
creates a faint secondary image. In very
sophisticated periscopes, prisms are
used instead of mirrors, which offer even
greater precision and durability.

The Viewing
Aperture
(Eyepiece)

This is the opening at the bottom of the
tube where you place your eye. It is
often designed to be comfortable and to
block out ambient light, allowing you to
see the image more clearly.

The Objective
Aperture

This is the opening at the top of the tube
that faces the target. It allows light from
the object to enter the periscope and
strike the first mirror. In some designs,
this aperture might include a simple lens
to widen the field of view.

TYPES OF PERISCOPES AND
THEIR APPLICATIONS

While the basic principle of how does a
periscope work is consistent across all
types, different applications have led to
significant variations in design and
complexity. Let us explore the most
common types.

The Simple or
Toy Periscope

This is the most basic version, often
found in science kits or used as a toy. It
is simply a long tube with two mirrors. It
has no magnification and a limited field
of view. Its primary use is teaching the
principles of reflection and allowing
children to see over crowds or fences.
The design is a perfect, stripped-down
demonstration of how does a
periscope work.

The Submarine
Periscope

When most people ask how does a
periscope work, they are often thinking
of the iconic submarine periscope. These
are incredibly complex pieces of
engineering that go far beyond simple
mirrors. A submarine periscope is a large
optical system that uses a series of
lenses and prisms to magnify the image
and provide a much wider field of view.
It also incorporates many advanced
features:

e Magnification: Submarine
periscopes have multiple
magnification settings, allowing
the operator to scan a wide area
and then zoom in for detailed
observation.

e Reticle: A crosshair or scale is
projected into the image, used for
calculating the range, bearing, and
speed of a target. This data is
critical for navigation and for
aiming torpedoes.

e Stabilization: Modern periscopes



are gyroscopically stabilized. This
means that even if the submarine
rocks in the waves, the image in
the periscope remains steady and
level.

e Ranging and Targeting: They
include complex optical
rangefinders, allowing the user to
precisely determine the distance
to a target. This is a far cry from
the simple answer to how does a
periscope work that uses only
two mirrors.

* Photography and Video:
Modern periscopes often have a
camera port so that images and
videos can be recorded for later
analysis.

Tank Periscopes
and Armored
Vehicles

Tanks use periscopes extensively. A tank
commander needs a 360-degree view of
the battlefield without sticking their
head out of the turret. Tank periscopes
are often wide-angle and are mounted in
a rotating ring around the commander's
hatch. They are built to be rugged,
shock-proof, and resistant to dust and
debris. Some are simple optical devices,
while others are part of a more
advanced system that includes night
vision or thermal imaging. The
fundamental answer to how does a
periscope work in a tank is the same,
but the execution is far more durable.

THE HISTORY OF THE PERISCOPE

The history of the periscope is longer
than you might think, adding a rich

context to the question of how does a
periscope work. The basic principle
was understood even in ancient times.
Johannes Gutenberg, in the 15th
century, is credited with inventing a
device that used mirrors to allow people
to see over the heads of crowds during a
religious festival in Mainz, Germany. This
was one of the earliest documented
periscopes.

However, the device was reinvented and
popularized in the 19th century for
military use. The American Civil War saw
the use of simple trench periscopes,
which were essentially wooden tubes
with mirrors. The development of the
submarine in the late 19th and early
20th centuries provided the biggest
impetus for the periscope's evolution.
The Holland VI, one of the first modern
submarines launched in 1897, was
equipped with a simple periscope. From
that point on, the periscope became
synonymous with submarines. Today,
with advanced photonics masts and
digital cameras, the classic optical tube
is being replaced, but the fundamental
answer to how does a periscope work
remains just as relevant.

COMMON MISCONCEPTIONS AND
INTERESTING FACTS

When learning how does a periscope
work, several common
misunderstandings often arise. Let us
clear them up.

e Misconception: The image is
upside down. As long as the
mirrors are parallel to each other,
the image remains upright. The
light path is simply redirected, not
flipped. The top of the object
remains at the top of your view.

e Misconception: A periscope
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can see around corners. A
standard periscope cannot see
around a corner. It only allows you
to see *over* an obstacle or
*above* your direct eye level by
raising the viewing aperture
higher. However, specialized
periscopes with multiple mirrors or
fiber optics can be designed to see
around corners.

e Misconception: The longer the
tube, the better the view. While
a longer tube gives you a higher
vantage point, it also reduces the
field of view and makes the image
dimmer because less light reaches
your eye. This is why submarine
periscopes require complex lens
systems to remain effective over
their long length.

BUILDING YOUR OWN SIMPLE
PERISCOPE

The best way to fully understand how
does a periscope work is to build one
yourself. It is a classic science project
that requires only a few simple
materials. By constructing one, you will

internalize the geometry of the light
path. Here is a basic list of what you
need and the steps involved:

1. Find a long, rectangular cardboard
box (like a Pringles can or a gift-
wrapping tube).

2. Cut two square holes at opposite
ends of the tube, facing opposite
directions.

3. Cut two small mirrors to fit inside
the tube. They must be exactly at
the same angle as the holes.

4. Secure the mirrors with tape at a
45-degree angle. This is the most
critical part. You need both mirrors
to be perfectly parallel to each
other.

5. Paint the inside of the tube with
matte black paint to reduce glare.

6. Close the tube. When you look into
the bottom hole, you should be
able to see out the top hole.

This hands-on experience will solidify
your knowledge and give you a personal
appreciation for the physics involved. It
is a direct, practical demonstration of
how does a periscope work



