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Introduction

Welcome to the fascinating world of fiber optics technology!
Not long ago, fiber optics was little more than a laboratory
curiosity. Physicists and scientists in research labs were the only
people doing much work in this field. Components were typically
high-priced, unavailable, or had to be made from raw materials.
Generally, fiber optics was considered a very special field of
optics with few real applications. No company then in existence
specialized in fiber optics.

In the last 20 years all this has changed. Although the precise
origins of fiber optics are hard to define (one might say the
"beginning" occurred when light was created), many
knowledgeable people contend the turning point was the
successful demonstration of a fiber optic telephone line in 1976
by the Bell Telephone System. Since then, fiber optics has
become one of the breakthrough technologies world-wide. From
obscure beginnings in the back of a lab, fiber optics has become
the major advertising focus of communications giants such as
ATE&T, Sprint and MCI, and it has simplified many medical
procedures. Fiber optics is now a leading edge technology. It
employs many of the world's brightest engineers and scientists
working in companies of all sizes.

We hope you enjoy your Adventures in Fiber Optics Kit. In it
are 20 action-filled experiments and five projects to impress your
friends, parents and fellow students. We hope it exceeds your
expectations and provides you with many hours of interesting
and stimulating activities. At this time please inspect your kit and
identify every item in the Kit Components list. If any items are
missing, please see the section entitled '*Missing Parts &
Warranty Information."



] Create a Fiber Optic Wand

Merlin Would Have Been Proud Of You

You now have 20 different fiber optics experiments to your credit. From this point, we move on

to projects in which you will create lasting fiber optics devices that you can use to impress your fellow
students, parents, grandparents and friends.

Materials Needed:

Penlight with batteries

Black rubber penlight boot

Multifiber light guide which you constructed in Experiment 17
Single-edge razor blade or sharp knife*

Alcohol lamp, Bunsen burner or propane torch*

* Not contained in this kit.

FOLLOW THESE STEPS:

With the rubber boot removed from the penlight, insert the multifiber light guide end closest to
the heat shrink through the hole on the rounded side of the boot until the fibers extend 2 cm
(374 inch) beyond the flat base of the boot.

Turn on your heat source and carefully heat the fiber ends extending through the rubber boot
until they melt together just slightly. Turn off the heat source and let the fiber ends cool about 5
minutes.

Pull the fiber ends back through the hole in the rubber boot until they extend only about 1 cm
(378 inch) into the boot.

Fit the rubber boot over the penlight and turn the light on.

Dim the room lights and close all window coverings. (You may also go outside if it's nighttime.)
Observe the light going through the fibers and exiting the fiber ends. Shake or move the penlight
about.

To change the colors of light
coming from the fiber ends,
remove the rubber boot and
cut red, green, or blue plastic
filter material to fit inside the
rubber boot. To make a
multicolor wand, use several
colors and experiment with
different positions.

After you have completed
Project #4, you can apply
some of the techniques that
you learned in Experiment
#7 to make your light wand
reflect your personal designs.
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2 Lighting the Stars

Your personal fiber optic "constellation"

Optical fibers are often used in displays to create or enhance special posters or maps. Now you
will see how fiber optics can add visual effects to a map of the stars.

Materials Needed:
Penlight with batteries
Black rubber penlight boot
Multifiber light guide which you constructed in Experiment 17
Star and constellation map
20 cm x 20 cm (8 x 8 inch) Foamcor® mount
Twist ties
Needle*
Pencil or large nail*
Hot glue gun and glue (or clear silicone)*
Single-edge razor blade or sharp knife

* Not contained in this kit.

FOLLOW THESE STEPS:

The star map has a pattern representing the stars and constellations in the earth's northern
hemisphere. Each small dot is the location of a star. Select no more than 100 stars that you wish
to illuminate in this project.

*  Remove the backing from the constellation map and center it on the Foamcor® board.

e With a needle, punch a hole in the map at each dot, large enough for the 250 pm (.010 inch)
fiber to go through.

e [fusinga hot glue gun, turn it on now.

e Place the multifiber fiber bundle on the back side of the map. From the rear, insert one fiber at a
time into the holes punched in the map. Insert each fiber until its tip is flush with the front of the
cardboard. Adhere in place with the glue gun (or silicone).

® Repeat, inserting a fiber into map for every star. (You will have fibers left over.)

e Insert the fiber bundle into the rubber boot until the ends extend about 1 cm (3/8 inch) inside.

o Fit the rubber boot over the penlight.

e Punch holes in the lower portions of the map
marked with an "X" using a pencil or large nail.

e Position the penlight behind the four holes in the
map and fasten it in place with the twist ties
provided.

e (Cuta 16 cm (6 inch) length of the jacketed optical
fiber, using a single-edge razor blade or sharp
knife. Glue the fiber to the back of the star map as
shown. This fiber will be used as a hanger for your
map.

e Turn the penlight on to view your completed
project.
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%  Personal Holiday Ornament

Fluorescence will brighten up your holiday season

your
pleas

Ma
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In this project you will use the fluorescent fibers that you experimented with previously to create
personal ornament for the holiday season. If you would like to make more of these ornaments,
e see the back of this manual for ordering information.

terials Needed:

1.0 mm" (.04 inch) red fluorescent fiber, 15 cm (6 inches) long
1.0 mm*(.04 inch) green fluorescent fiber, 15 cm (6 inches) long
Holiday wreath

Single-edge razor blade or sharp knife*

Safety glasses or goggles*

Alcohol lamp, Bunsen burner or propane torch*

Pliers*

Super Glue®*

* Not contained in this kit
T Other sizes and colors may be substituted in the kit for more variety in ornaments.

LOW THESE STEPS:

Put on safety glasses or goggles .

Cut all the fluorescent fibers into 1 cm (.4 inch) lengths with a single-edge razor blade or sharp
knife. Try to get as clean a cut as possible.

Place your heat source on a firm flat surface. Light the fuel with a match and adjust the flame
until it burns steadily.

Use the pliers to hold the ends of the individual fibers to "flame polish" the ends to a smooth,
slightly rounded surface by holding them in the flame.

Count the number of fiber
lengths you have. Each
small fluorescent fiber An Example of a Large Detector for the SSC
length will simulate a light Showing the Locations of the Various Components
on your miniature fiber
optic tree ornament.
Decide which side you
want to be the wreath's
front.

Insert each fiber
perpendicularly into the
wreath with the flame- Collision Point
polished end flush with
the front side of the
wreath. Super Glue® in
place if you wish. Use
alternate colors during
insertion,

Attach an ornament hook e Detector
to the top of the wreath if 3 =/
its not already attached.

Muon Chambers

alorimeters %
@ \ ———Tracking

Chambers

Superconducting
Coil

Magnetized
iron

Shown above is a diagram of a detector used high physics
experiments. Fluorescent fiber is used in the calorimeter for
detecting certain atom particles.
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4 Putting Your Name in l.lg

You are just one step away from being in show

This project utilizes the fiber optic bundle which you assembled in Experiment 17, and later
used in Project 1 and 2. This time you will create a fiber optic display which will project the initials of
your name on the wall of a darkened room.

Materials Needed:

Penlight with batteries
Black rubber boot
Lens, double convex, approximately 25.4 mm (1 inch) diameter
2.5 cm (1 inch) diameter acrylic cylinder, 10 cm (4 inches) long
2.22 cm (7/8 inch) diameter acrylic cylinder, 5 cm (2 inches) long
Multifiber bundle constructed in Experiment 17
Cardboard circle 22 mm (7/8 inch) diameter*
Pin (the type used in sewing)*

Pencil*

Super glue*

* Not contained in this kit.

FOLLOW THESE STEPS:
Cut a circle 2.22 c¢m in diameter from cardboard.

e Print your initials in the center of the cardboard.
Each letter should be about 6 mm (.25 inch) in
diameter.

e Using the sewing pin, poke holes through the
cardboard, following the shape of your initials. Try et
to space them 1 mm (.04 inches) apart or closer,
and keep the pin perpendicular so the pattern of
your initials is accurately copied to the other side of
the cardboard.

e Insert a fiber from your multifiber bundle into each
hole on the side marked with your initials (back).
Position the fibers so they stick out slightly on the
other side (about 0.5 mm or .02 inches) and are
fairly even with each other.

o Apply Super Glue® glue sparingly to the back of the
cardboard (where you printed your initials) to hold fibers in place, and let the glue dry.

e Pull the portion of the fiber bundle with the heat shrink through the smaller diameter acrylic
tube until the cardboard contacts the cylinder end. Center the cardboard to the acrylic cylinder
and secure with Super Glue®.

e Ifyou want your initials to be projected in color, glue any of the colored film (included in the kit)
over the fiber ends sticking through the front of the cardboard.

e Place three small balls of hot glue (or silicone) on either end of the larger acrylic cylinder, then
attach the lens to cylinder end,center ing to each other. Set aside to let the glue (silicone) dry.

e Insert the front of the fiber array into the actylic cylinder until it is about 5 cm away from the
lens.

e Insert the free end of the fiber bundle into the hole in the boot. Install the rubber boot on the
penlight.

e Turn the penlight on and dim the room lights.

e Position yourself and the acrylic cylinder about 1.5 meters (5 feet) from a wall. Point the acrylic
cylinder toward the wall and slide the cardboard back and forth in the acrylic tube until your
initials are in sharp focus on the wall.
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5  Fiber Optic Image Magnifier

SOmetzmes common items have intriguing properties

In this project you will use a simple round plastic ball which can act like a lens. This effect can be
used with an image conduit to produce a fiber optic product that will magnify images.

Materials Needed:

3 mm diameter x 2.5 cm (1/8 x 1 inch) image conduit (glass-like rod)
12 mm(1/2 inch) diameter clear plastic ball

Hot glue gun and glue (or clear silicone)*

Isopropyl alcohol*

Cotton swabs*

* Not contained in this kit.

FOLLOW THESE STEPS:

If using a hot glue gun, turn it on now. Clean one end of the image conduit with a cotton swab
and alcohol.

e  Place a small ball of hot
glue (or clear silicone ) [
on the cleaned end of the ‘
conduit. Quickly place (S
the plastic ball onto the
glue and glass rod so it
looks as shown here. Set
the ball/conduit aside for
the adhesive to cool (or
wait several hours for
silicone to harden).

®  Once the adhesive has
hardened, place the flat ( )
end of the image conduit
over the printed text on
this page. Move the end
of the guide over the
surface of the page while
observing the image
which appears through
the glass ball. How is the
image different than the
one you saw in Experiment 13, using the image guide without the ball attached?

e Ifyou have a very clear marble, you may also be able to use it as a lens. Remove the ball and
adhesive and repeat the steps above, using the marble. (Hot glue and silicone are not
permanent.)

RESULTS:

When the ball is on the viewing end (top) of the image
conduit, the image will appear larger than when using only the
image conduit itself.

WHY:

The glass ball in this experiment acts as a lens. Attached to the image conduit, it acted as an
enlarging lens. This effect is illustrated in the figure to the right.
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