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INTRODUCTION

The Eisco Power Transmission Line Apparatus is an educational tool designed to simulate an electrical power grid. This
apparatus demonstrates how electricity generated at power stations is stepped up to high voltages for efficient long-
distance transmission and then stepped down for safe consumer use. It effectively illustrates the concept of energy loss
over transmission lines and the role of voltage transformation in minimizing this loss.
This manual provides detailed instructions for the setup, operation, and maintenance of your apparatus, ensuring a clear
and effective learning experience.

SAFETY INFORMATION

Please read all safety instructions before operating the apparatus. Failure to follow these instructions may result in injury
or damage to the equipment.

Ensure the apparatus is placed on a stable, level surface.

Only use the specified 16VAC 500mA AC/AC external wall adapter (not included). Using an incorrect power supply
can damage the unit.

Do not touch exposed electrical components while the unit is powered on.

Keep liquids away from the apparatus.

Supervise children or inexperienced users during operation.

Disconnect power before cleaning or performing any maintenance.

COMPONENTS

The Eisco Power Transmission Line Apparatus includes the following main components:

Power Transmission Line Apparatus Base Unit: Contains the simulated power station, step-up transformer,
transmission lines, step-down transformer, and consumer load.

Simulated Power Station: Provides a 3-volt AC source.

Step-Up Transformer: Increases voltage for transmission (e.g., to ~24 volts).
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Transmission Lines: Copper wires with added resistance to simulate long-distance power lines.

Step-Down Transformer: Decreases voltage for consumer use.

Consumer Load: A 2.5-volt bulb representing household electricity consumption.

Control Switches: Two clearly labeled switches to alternate between scenarios with and without voltage
transformation.

Note: A 16VAC 500mA AC/AC external wall adapter and two digital multimeters (for AC current and voltage measurement)
are required but not included.

Figure 1: Overview of the Eisco Power Transmission Line Apparatus. The image displays the complete setup, featuring the step-up
transformer on the left, the step-down transformer on the right, and two clear acrylic towers simulating transmission lines in the center. The

base is made of wood, and various connection points and control knobs are visible.

SETUP INSTRUCTIONS

1. Unpack the Apparatus: Carefully remove all components from the packaging and place them on a clean, stable
work surface.



2. Connect Power Adapter: Locate the power input jack on the apparatus. Connect a 16VAC 500mA AC/AC external
wall adapter (not included) to this jack. Do not plug the adapter into a wall outlet yet.

3. Prepare Multimeters (Optional but Recommended): For quantitative analysis, prepare two digital multimeters
capable of measuring AC voltage and AC current.

Set one multimeter to measure AC voltage and connect its probes to the designated voltage measurement
points (e.g., at the power station output or consumer load).

Set the other multimeter to measure AC current and connect it in series with the circuit at the desired
measurement point (e.g., consumer current terminals).

Figure 2: Close-up view of the Ammeter (AC) Consumer Current terminals. These green terminals are used to connect an external
AC ammeter in series to measure the current flowing to the consumer load.

4. Initial Switch Settings: Ensure both the "STEP UP" and "STEP DOWN" selector knobs are set to the "0X" position
before applying power.

5. Apply Power: Plug the 16VAC 500mA AC/AC external wall adapter into a standard wall outlet. The apparatus is
now ready for operation.

OPERATING INSTRUCTIONS



The apparatus allows for two primary demonstration scenarios: direct transmission (without voltage transformation) and
high-voltage transmission (with voltage transformation).

Scenario 1: Direct Transmission (Without Voltage Transformation)

1. Ensure the power adapter is connected and plugged in.

2. Set the "STEP UP" knob to "0X". This bypasses the step-up transformer.

3. Set the "STEP DOWN" knob to "0X". This bypasses the step-down transformer.

4. Observe the consumer load bulb. It should light up, but likely dimly, indicating significant power loss over the
simulated transmission lines due to the low voltage and high current.

5. If using multimeters, record the voltage and current at the power station output and at the consumer load. Calculate
the power loss.

Figure 3: Close-up of the simulated transmission lines between the two acrylic towers. The image shows a glowing effect on the wires,
representing the flow of electricity. This visual aid helps illustrate the concept of power transmission.



Scenario 2: High-Voltage Transmission (With Voltage Transformation)

1. Ensure the power adapter is connected and plugged in.

2. Set the "STEP UP" knob to a desired multiplication factor (e.g., "8X", "12X", or "16X"). This engages the step-up
transformer, increasing the voltage for transmission.

3. Set the "STEP DOWN" knob to a corresponding multiplication factor (e.g., "8X", "12X", or "16X") to step down the
voltage for the consumer load. Ensure the step-down ratio is appropriate for the consumer bulb (2.5V).

4. Observe the consumer load bulb. It should light up significantly brighter than in Scenario 1, demonstrating reduced
power loss.

5. If using multimeters, record the voltage and current at the power station output, after the step-up transformer, and at
the consumer load. Compare the power loss with Scenario 1.

Figure 4: A hand adjusting the "STEP UP" knob on the left side of the apparatus. The knob allows selection of voltage multiplication factors
(0X, 8X, 12X, 16X) for the step-up transformer.



Figure 5: Close-up view of the "STEP DOWN" knob and the consumer load bulb on the right side of the apparatus. The bulb is illuminated,
indicating power delivery. The knob allows selection of voltage division factors (0X, 8X, 12X, 16X) for the step-down transformer.

Experiment with different multiplication factors on both the step-up and step-down transformers to observe their effects on
voltage, current, and power loss.

MAINTENANCE

Cleaning: Disconnect the power adapter before cleaning. Wipe the apparatus with a soft, dry cloth. Do not use
abrasive cleaners or solvents.

Storage: Store the apparatus in a cool, dry place away from direct sunlight and extreme temperatures.

Inspection: Periodically inspect all wires and connections for any signs of wear or damage. Replace any damaged
components immediately.

TROUBLESHOOTING



Problem Possible Cause Solution

Consumer bulb does not
light up.

Power adapter not
connected or faulty.

Knobs set to "0X" or
incorrect settings.

Bulb is burnt out.

Loose connection.

Ensure power adapter is securely connected and
plugged into a live outlet. Test adapter if possible.

Adjust "STEP UP" and "STEP DOWN" knobs to
appropriate settings (e.g., 8X/8X).

Replace the 2.5-volt bulb.

Check all wire connections.

Readings on multimeters
are incorrect or zero.

Multimeter set to wrong
mode (DC instead of AC).

Multimeter probes not
connected correctly.

Faulty multimeter.

Ensure multimeters are set to AC voltage or AC current
mode.

Verify correct series connection for current and parallel
for voltage.

Test multimeter with a known voltage/current source.

Apparatus makes unusual
noises or smells.

Overload or internal fault.
Immediately disconnect power. Do not operate the unit.
Contact Eisco customer support.

SPECIFICATIONS

Product Dimensions 14.5 x 7 x 5 inches

Item Weight 7.55 Pounds

Model Number TMLNJUP

Manufacturer Eisco

Required Power Adapter 16VAC 500mA AC/AC (not included)

Simulated Power Station
Output

3 Volts AC

Consumer Load Bulb 2.5 Volts

WARRANTY INFORMATION

For specific warranty details, please refer to the manufacturer's official website or the documentation provided with your
purchase. Warranty terms typically cover defects in materials and workmanship under normal use.

CUSTOMER SUPPORT

If you have any questions, require technical assistance, or need to report an issue with your Eisco Power Transmission
Line Apparatus, please contact Eisco customer support through their official website or the contact information provided
with your purchase.
You can visit the EISCO Store on Amazon for more information.

https://www.amazon.com/stores/EiscoLabs/page/14C56818-454A-4240-AE92-495D05E5FB6C

	EISCO TMLNJUP
	Eisco Power Transmission Line Apparatus User Manual
	Introduction
	Safety Information
	Components
	Setup Instructions
	Operating Instructions
	Scenario 1: Direct Transmission (Without Voltage Transformation)
	Scenario 2: High-Voltage Transmission (With Voltage Transformation)

	Maintenance
	Troubleshooting
	Specifications
	Warranty Information
	Customer Support


