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1. INTRODUCTION

The Eisco Labs Coils & Core Activity Set is designed for educational exploration of electromagnetism,
specifically focusing on transformers and induced magnetism. This kit provides components to demonstrate
fundamental principles such as Lenz's Law, Faraday's Law, the effect of iron cores on magnetic field
strength, and electromagnetic induction. It is suitable for students and educators to conduct various
experiments related to electrical energy and transformer operation.

2. SAFETY INFORMATION

o Always supervise children when using this Kit.
o Ensure all electrical connections are secure before applying power.

« Do not exceed recommended voltage or current ratings for the coils. Refer to experiment guidelines
for specific power requirements.

» Avoid touching exposed wires or terminals when power is applied.
o Keep the kit away from water or other liquids.

o Store components properly after use to prevent damage.

3. Probuct COMPONENTS

The Eisco Labs Coils & Core Activity Set includes the following items:

o 1 x Plastic Base
e 1 x Laminated Iron Core with Mounting Fixtures

e 6 x Coils (protected in heat-resistant film)
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Figure 1: An image showing the various components of the Eisco Labs Coils & Core Activity Set, including the plastic

base, laminated iron core, and multiple coils.

4. SeTUP INSTRUCTIONS

Follow these steps to set up your Coils & Core Activity Set:

1.

Unpack Components: Carefully remove all components from the packaging. Inspect for any
damage.

Place Plastic Base: Position the plastic base on a stable, flat surface.

Assemble Iron Core: The laminated iron core typically consists of two U-shaped halves. Slide these
halves together to form a closed rectangular loop, ensuring they fit snugly into the mounting fixtures
on the plastic base. The mounting fixtures are designed to hold the core securely.

. Attach Coils: Select the desired coils for your experiment. Each coil is designed to slide onto the

arms of the laminated iron core. Ensure the coils are seated firmly. The kit includes various coils,
allowing for different turn ratios in transformer experiments.

Prepare Power Source (Not Included): This kit requires an external power source (e.g., a low-
voltage AC/DC power supply) for operation. Ensure the power source is appropriate for the
experiments you plan to conduct.

5. OPERATING INSTRUCTIONS AND EXPERIMENTS

This section outlines general operating principles and provides examples of experiments that can be
performed with the Eisco Labs Coils & Core Activity Set. Detailed experiment instructions and activity
sheets are typically included with the product for comprehensive learning.

5.1. Basic Electromagnetic Induction

1. Place one coil on the iron core.

2. Connect the coil to a sensitive galvanometer or a multimeter set to measure small currents.

3. Bring a strong bar magnet near the coil, moving it in and out. Observe the deflection on the

galvanometer, demonstrating Faraday's Law of Induction.



4. Vary the speed of the magnet's movement and observe the change in induced current.

5.2. Transformer Operation

To demonstrate transformer principles, you will need two coils with different numbers of turns (e.g., a
primary coil and a secondary coil), an AC power source, and a voltmeter.

1. Place two coils on opposite arms of the laminated iron core. One will serve as the primary coil, and
the other as the secondary coil.

Connect the primary coil to a low-voltage AC power source.

Connect the secondary coil to an AC voltmeter.

Apply power to the primary coil. Observe the voltage reading on the secondary coil.
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Experiment with different coil combinations (e.g., more turns on secondary for step-up, fewer turns for
step-down) to observe the relationship between the number of turns and the induced voltage.

6. Note: The impedance of high-count coils can lead to significant voltage drop, which is a practical

consideration in real-world transformer design.

5.3. Lenz's Law

Lenz's Law can be demonstrated by observing the direction of induced current and its opposition to the
change in magnetic flux. This typically requires a galvanometer and careful observation of its deflection
direction when a magnet is moved into and out of a coil.

6. MAINTENANCE

o Cleaning: Wipe components with a soft, dry cloth. Do not use abrasive cleaners or solvents.

o Storage: Store the kit in a dry, cool place, away from direct sunlight and moisture. Keep components
organized to prevent loss or damage.

« Inspection: Periodically inspect coils for any damage to the heat-resistant film or wire. Ensure the
iron core is free from rust or corrosion.

7. TROUBLESHOOTING

Problem Possible Cause Solution

o Loose connections. .
o Check all connections are

o Incorrect power source (e.g., DC
for transformer).

secure.

o Ensure AC power is used for

Magnet not moving or movin ;
No induced current/voltage ot gl | g 9 transformer experiments.
00 slowly. ,
observed. y o Move magnet more rapidly.

o Galvanometer/voltmeter not
sensitive enough or set to wrong

o Use a more sensitive meter or

adjust range.
range.
. o Inspect coil for visible damage.
o Coil damaged.



Problem Possible Cause Solution

o Ensure coils are snugly fitted on
o Coils not fully seated on the ) gy
the iron core.
core.
Unexpected voltage L , , o Account for impedance effects,
) ) o High impedance of coils causing ) o
readings in transformer especially with high turn count
) voltage drop. .
experiments. coils.
o Incorrect coil turn ratio for ) )
o Verify the turn ratio of the

expected output. i )
primary and secondary coils.

8. SPECIFICATIONS

+ Brand: Eisco
 Model Number: PHO850CSET

Item Dimensions (L x W x H): 17 x 15 x 8.9 cm (approximately)

« Components: Plastic base, laminated iron core, 6 coils

Purpose: Educational kit for studying electromagnetic induction and transformers.

9. WARRANTY AND SUPPORT
For information regarding warranty, technical support, or replacement parts, please contact Eisco customer

service or refer to the official Eisco website. Please have your model number (PHO850CSET) available
when contacting support.

© 2023 Eisco Labs. All rights reserved.
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