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1. INTRODUCTION

This instruction manual provides guidance for the proper use and understanding of the LiebeWH Electromagnetic
Induction Experiment Kit, Model 24010. This kit is designed for high school physics education to demonstrate the
principles of electromagnetic induction and Lenz's Law. It allows students and educators to observe induced currents and
magnetic field interactions in a clear and practical manner.
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Electromagnetic Induction Coil

Suitable for demonstrating electromagnetic
induction and verifying Lenz's law.

Image 1.1: The Electromagnetic Induction Coil Kit, suitable for demonstrating electromagnetic induction and verifying Lenz's law.

2. Probuct COMPONENTS

The LiebeWH Electromagnetic Induction Experiment Kit includes the following essential components:

o Primary Coil: One coil with 200 turns of copper wire.
« Secondary Coil: One coil with 370 turns of copper wire.

o Iron Core Stick: One soft iron core for enhancing magnetic fields.
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Image 2.1: Labeled diagram showing the Soft Iron Core (C), Original Coil (A), Sub-coil (B), Copper wire, Wiring posts, and Base.



Primary Coil: 200 Turns

Inner Diameter: Approx. 11mm / 0.43in
Outer Diameter: Approx. 15mm / 0.59in
Secondary Coil: 370 Turns

Inner Diameter: Approx. 24mm / 0.94in
Outer Diameter: Approx. 30mm / 1.18in

Image 2.2: The primary and secondary coils, illustrating their relative sizes and specifications.

3. SPECIFICATIONS

Detailed specifications for the components of the Electromagnetic Induction Experiment Kit:

Component

Model

Primary Coil Turns

Primary Coil Inner Diameter

Primary Coil Outer Diameter

Specification

24010

200 Turns

Approx. 11mm / 0.43in

Approx. 15mm / 0.59in



Component

Secondary Coil Turns
Secondary Coil Inner Diameter
Secondary Coil Outer Diameter
Material

Item Weight

Item Dimensions (L x W x H)

4. SETUP INSTRUCTIONS

Specification

370 Turns

Approx. 24mm / 0.94in
Approx. 30mm / 1.18in
Metal

1189

3.94 x 2.36 x 1.57 inches

Follow these steps to set up the experiment kit for demonstrations:

1. Identify Coils: Distinguish between the primary coil (200 turns, smaller diameter) and the secondary coil (370 turns,

larger diameter).

2. Position Coils: Place the secondary coil on a stable surface. The primary coil is designed to fit inside the secondary

coil.

3. Insert Iron Core: If using, insert the iron core stick into the center of the primary coil. The iron core can also be
inserted into the secondary coil, or passed through both when the primary is inside the secondary.

4. Connect Primary Coil: Connect the wiring posts of the primary coil to a DC power source (e.g., a battery pack or
power supply) and a switch. A galvanometer or ammeter can be connected in series to observe current flow.

5. Connect Secondary Coil: Connect the wiring posts of the secondary coil to a sensitive galvanometer. This will

detect any induced current.






Image 4.2: Close-up view of the top of the coil, highlighting the wiring posts and the opening for the iron core.

5. OPERATING INSTRUCTIONS (ELECTROMAGNETIC INDUCTION EXPERIMENTS)

This kit facilitates various experiments to demonstrate electromagnetic induction. Here are common procedures:

5.1 Demonstrating Induced Current with a Magnet (or Iron Core)

1. Connect the secondary coil to a galvanometer.
2. Rapidly move a strong bar magnet (not included) or the iron core stick into and out of the secondary coil.

3. Observe the galvanometer. A momentary deflection indicates an induced current. The direction of deflection will
reverse when the magnet/core is moved in the opposite direction, illustrating Lenz's Law.

5.2 Demonstrating Mutual Induction (Primary and Secondary Coils)

1. Place the primary coil inside the secondary coil.

2. Connect the primary coil to a DC power source via a switch.



3. Connect the secondary coil to a galvanometer.

4. Closing the Primary Circuit: Close the switch on the primary coil. Observe a momentary deflection on the
secondary coil's galvanometer.

5. Opening the Primary Circuit: Open the switch on the primary coil. Observe another momentary deflection on the
secondary coil's galvanometer, but in the opposite direction.

6. Steady Current: When the current in the primary coil is steady (switch closed), there will be no deflection on the
secondary coil's galvanometer, demonstrating that induction only occurs during a change in magnetic flux.

7. Inserting Iron Core: While the primary circuit is closed, slowly insert the iron core into the primary coil (which is
inside the secondary coil). Observe a deflection. Remove the iron core and observe a deflection in the opposite
direction.

These experiments illustrate Faraday's Law of Induction and Lenz's Law, showing how a changing magnetic field induces
an electromotive force (and thus current) in a nearby conductor.

6. MAINTENANCE

Proper care and maintenance will ensure the longevity and accuracy of your experiment kit:

« Cleaning: Wipe components with a soft, dry cloth. Avoid using abrasive cleaners or solvents that could damage the
metal or insulation.

o Storage: Store the coils and iron core in a dry, cool place, away from direct sunlight and extreme temperatures.
Keep them in their original packaging or a protective container to prevent dust accumulation and physical damage.

« Handling: Handle the coils by their bases to avoid stressing the wire windings. Do not drop the components.

« Inspection: Periodically inspect the copper wire for any signs of damage, breaks, or loose connections at the wiring
posts.

7. TROUBLESHOOTING

If you encounter issues during your experiments, consider the following:
» No Induced Current Observed:

o Ensure the galvanometer is sensitive enough and correctly connected.
o Verify that the primary coil circuit is complete and the power source is active.

o Confirm that there is a change in magnetic flux. Induction only occurs when the magnetic field is changing
(e.g., moving the magnet/core, switching current on/off).

o Check for loose connections at the wiring posts.
o Weak Induced Current:

o Increase the rate of change of magnetic flux (move the magnet/core faster, use a stronger primary current).
o Ensure the coils are properly aligned for maximum flux linkage.

o Use the iron core to concentrate the magnetic field.
« Incorrect Deflection Direction:

o Review Lenz's Law. The induced current's magnetic field opposes the change in the original magnetic flux.

o Check the polarity of your galvanometer connections.

8. SAFETY INFORMATION




Always prioritize safety when conducting experiments:

« Electrical Safety: When connecting to a power source, ensure it is appropriate for the coils (low voltage DC). Avoid
short circuits.

o Supervision: Experiments should be conducted under the supervision of a qualified instructor, especially in a
classroom setting.

« Component Handling: Handle components carefully to avoid damage. The coils contain fine wires that can be
delicate.

« Keep Dry: Do not expose the components to water or other liquids.

9. WARRANTY AND SUPPORT

For any questions regarding the LiebeWH Electromagnetic Induction Experiment Kit, please refer to the product
packaging or contact LiebeWH customer support. Specific warranty details may vary; please retain your purchase receipt
for any warranty claims.

For further assistance, visit the official LiebeWH store or contact your retailer.

© 2023 LiebeWH. All rights reserved.
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