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Two People Carry A Heavy Electric Motor (M) By Placing It On A Board 2.0 M Long That
Weighs 200 N. One of the most common scenarios in manual handling and material transportation
involves two individuals working together to move heavy objects safely and efficiently. In this article,
we delve into the physics, safety considerations, and practical aspects of transporting a heavy electric
motor using a long board, exploring the forces involved, weight distribution, and best practices for
carrying such loads.

---

Understanding the Scenario: Carrying a Heavy Electric
Motor on a Long Board

Description of the Setup
Imagine two individuals tasked with moving a heavy electric motor, denoted as (M), which has a
certain mass and weight. To facilitate transportation, they place the motor on a rigid, flat board that
measures 2.0 meters in length. The board itself weighs 200 N, which is equivalent to approximately
20.4 kg if we consider standard gravity (9.81 m/s²). The purpose of using a board is to distribute the
load, improve grip, and reduce the physical strain on each person.

Key Parameters and Assumptions
- Length of the board: 2.0 meters
- Weight of the board: 200 N
- Weight of the electric motor: W_M (unknown)
- Number of carriers: 2
- The load (motor + board) is being carried horizontally at a constant speed.
- No external forces such as friction or acceleration are considered beyond gravity and normal
reactions.

---

Physics Principles Involved in Manual Handling



Weight and Force Calculations
Understanding the forces involved is essential for ensuring safety and efficiency when carrying heavy
objects.

- Weight of the electric motor (W_M): This is the force due to gravity acting on the motor's mass. If the
mass of the motor is m (in kg), then:

\[
W_M = m \times g
\]

where \( g = 9.81\, \text{m/s}^2 \).

- Total weight (W_total): The combined weight of the motor and the board:

\[
W_{total} = W_M + 200\, \text{N}
\]

- Normal forces: Each person supports part of the total weight, with the normal reaction forces
summing to \( W_{total} \).

Force Distribution and Balance
When carrying a load on a board, the load's weight is distributed between the two carriers. Assuming
the load is evenly balanced and the board is uniform, each person supports approximately half of the
total weight:

\[
F_{each} = \frac{W_{total}}{2}
\]

However, factors such as the position of the load on the board, the way the load is grasped, and the
carriers' positions can affect the actual force each person must exert.

---

Practical Considerations for Carrying the Load

Positioning and Grip
Proper positioning ensures safety and reduces fatigue:

- Both carriers should stand at approximately equal distances from the load's center of gravity.
- Hands should grip the board firmly, with palms facing upward or inward for better control.
- Keep the back straight, bend at the hips and knees, and lift with the leg muscles to avoid back



injuries.

Load Distribution and Center of Gravity
The placement of the motor on the board influences the effort required:

- Centered Load: If the motor is placed in the middle of the board, the load is evenly distributed.
- Off-Center Load: Shifting the motor towards one end increases the load on the person nearer to the
load, risking imbalance and fatigue.

Safety Precautions
- Ensure the load is secure and stable on the board before lifting.
- Use gloves for better grip and hand protection.
- Communicate clearly with your partner during lifting and moving.
- Lift smoothly and avoid sudden jerks or twists.
- Be aware of the environment, such as doorways or uneven surfaces.

---

Calculating the Force Needed to Carry the Load

Estimating the Load's Weight
Suppose the electric motor's mass (m) is known or estimated:

- For example, if \( m = 50\, \text{kg} \):

\[
W_M = 50\, \text{kg} \times 9.81\, \text{m/s}^2 = 490.5\, \text{N}
\]

- Total weight:

\[
W_{total} = 490.5\, \text{N} + 200\, \text{N} = 690.5\, \text{N}
\]

- Each person supports approximately:

\[
\frac{690.5\, \text{N}}{2} \approx 345.25\, \text{N}
\]

This force is significant, highlighting the importance of proper lifting techniques and possibly
mechanical aids for very heavy loads.



Role of Friction and Surface Conditions
- Friction between the board and the surface should be sufficient to prevent slipping.
- Use of wheels or rollers can ease movement over long distances.
- The surface's smoothness influences the force required to move the load horizontally.

---

Mechanical and Ergonomic Best Practices

Using Mechanical Aids
To reduce physical strain:

- Use dollies, hand trucks, or carts if available.
- Employ straps or clamps to secure the load to the board.
- Consider mechanical lifting devices for very heavy objects.

Ergonomic Techniques
- Keep the load close to the body to reduce leverage forces.
- Avoid twisting the torso; turn with your feet.
- Coordinate movements with your partner to lift and lower simultaneously.

Teamwork and Communication
Effective communication ensures synchronized actions, minimizing the risk of dropping or damaging
the load. Use clear commands like "Ready," "Lift," "Move," and "Lower."

---

Conclusion: Ensuring Safety and Efficiency

Transporting a heavy electric motor on a long board requires careful planning, understanding of
physics, and adherence to safety protocols. The forces involved are substantial, especially if the
motor's weight exceeds several hundred newtons. Proper positioning, balanced load distribution, and
ergonomic techniques help prevent injuries and improve efficiency. When handling extremely heavy
objects, consider mechanical aids or assistance from additional personnel. By applying these
principles, workers can safely and effectively move heavy loads, minimizing fatigue and risk.

---



Summary of Key Points

The total weight includes both the motor and the board, which must be supported evenly by
two carriers.

Understanding force distribution helps in planning safe lifting techniques.

Proper positioning and ergonomic practices are essential to prevent injuries.

Mechanical aids can reduce physical effort and increase safety.

Effective communication and teamwork are critical during manual handling tasks.

By mastering these concepts and practices, workers and engineers can ensure the safe transportation
of heavy equipment like electric motors, thereby maintaining safety standards and operational
efficiency in industrial and construction environments.

Frequently Asked Questions

What is the primary challenge in moving a heavy electric
motor using a board?
The main challenge is overcoming the weight and frictional resistance to prevent the motor from
slipping or falling during transportation.

How does placing the motor on a 2.0 m long board help in
moving it?
Using the board distributes the weight and provides a stable surface, making it easier to lift and carry
the motor over a distance.

What is the significance of the board's weight being 200 N in
this scenario?
The weight of the board (200 N) contributes to the total load to be moved and must be considered
when calculating the effort needed to carry the entire system.

How can the effort required to carry the motor and board be
minimized?
Effort can be minimized by using proper lifting techniques, adding leverage or pulleys, or distributing
the weight evenly among multiple people.



Why is it important to consider the weight of the electric
motor when carrying it?
The weight determines the force needed to lift and carry the motor safely, preventing injuries and
ensuring stability during movement.

What role does the length of the board (2.0 m) play in
transporting the motor?
The length provides leverage and stability, making it easier to balance and maneuver the heavy load
during transportation.

What safety precautions should be taken when two people
carry a heavy motor on a board?
They should lift together using proper techniques, ensure a secure grip, communicate effectively, and
avoid sudden movements to prevent accidents.

How would the total weight of the system (motor + board)
affect the effort needed to carry it?
The total weight increases the effort required, and understanding this helps in planning the
appropriate lifting and carrying strategies to manage the load safely.

Additional Resources
Two People Carry A Heavy Electric Motor (M) By Placing It On A Board 2.0 M Long That Weighs 200 N.
One of the most common scenarios in manual material handling involves two individuals transporting
a sizable, heavy object—such as an electric motor—using a support structure like a board. This setup
is often employed in industrial, construction, or maintenance environments to facilitate movement
and reduce individual effort. In this guide, we will explore the mechanics, forces, and best practices
involved in carrying such a load safely and efficiently, emphasizing the importance of understanding
the physical principles at play.

---

Introduction: The Significance of Proper Manual Handling

Carrying heavy objects like electric motors is a task that combines practical safety concerns with
fundamental physics principles. When two people share the load, they must coordinate their efforts
efficiently, considering factors such as weight distribution, force application, and potential hazards.
Understanding the underlying mechanics not only ensures safety but also prevents fatigue and injury,
while optimizing the effort required.

---

Understanding the Components of the Load



The Electric Motor (M)

- Mass and Weight: The electric motor has a weight \( W_M \) which can be calculated if the mass \( m
\) is known. Its weight is a force due to gravity:

\[
W_M = m \times g
\]

where \( g \) (acceleration due to gravity) approximately equals 9.81 m/s\(^2\).

- Weight in Newrons: The problem states the motor's weight as \( W_M \), but the actual mass
depends on the specific weight value.

The Support Board

- Length: 2.0 meters.
- Weight: 200 N, which corresponds to a certain mass:

\[
m_{board} = \frac{200\, \text{N}}{9.81\, \text{m/s}^2} \approx 20.4\, \text{kg}
\]

- Material and Strength: The board must withstand the combined weight of the motor and itself, as
well as the stresses during movement.

The Total Load

The total load carried by the board:

\[
W_{total} = W_M + 200\, \text{N}
\]

Understanding how this weight distributes and how the forces are transmitted through the board is
key to ensuring safe handling.

---

Mechanics of Carrying the Load: Forces and Moments

Force Distribution Between Two Carriers

When two people lift or carry the load, the forces they exert depend on:

- Their positions relative to the load's center of gravity.
- The way they grip or support the board.
- Any asymmetries in the load or handling technique.

Center of Gravity and Load Balance



- The electric motor's center of gravity (CG) influences how the load is balanced.
- If the motor is placed exactly at the center of the board, the weight distribution is symmetrical.
- If not, the person closer to the motor must exert a higher force to maintain balance.

Moments and Torque

- The forces exerted by the carriers create moments (torques) about the fulcrum points.
- To prevent tilting or tipping, the carriers must balance these moments.

---

Practical Considerations in Carrying the Load

Positioning of the Carriers

- Equal Distance from the Center: Placing each person at approximately 1 meter from the center
ensures balanced force distribution.
- Unequal Positioning: If one person is closer or farther, they will bear more load, increasing fatigue
and risk.

Lifting Technique

- Keep the back straight; lift with the legs.
- Maintain a stable stance.
- Coordinate movements to lift and lower simultaneously.

Use of the Board

- The board acts as a lever and distributes the load.
- Ensuring the load is centered on the board minimizes uneven stresses.
- Using gloves and grips prevents slipping.

---

Calculating the Forces Exerted by Each Person

Assumptions

- The load is evenly distributed and centered.
- Both carriers lift simultaneously, applying vertical forces.
- The board is rigid and horizontal during movement.

Force Equilibrium

Since the system is in static equilibrium during carrying:

\[
\text{Sum of vertical forces} = 0
\]

Let:



- \( F_1 \) be the force exerted by Person 1.
- \( F_2 \) be the force exerted by Person 2.
- \( W_{total} = W_M + 200\, \text{N} \).

Assuming the load is centered:

\[
F_1 + F_2 = W_{total}
\]

If both persons are equidistant from the load's center, then:

\[
F_1 = F_2 = \frac{W_{total}}{2}
\]

Moment Balance

To prevent tilting, the moments about the center point must be zero:

\[
F_1 \times d_1 = F_2 \times d_2
\]

where:

- \( d_1 \) and \( d_2 \) are the distances of each person from the center.

If both are at equal distances:

\[
d_1 = d_2 = 1.0\, \text{m}
\]

then:

\[
F_1 = F_2 = \frac{W_{total}}{2}
\]

---

Handling Asymmetries and Additional Factors

Unequal Load Distribution

If one person is closer to the motor or the load is shifted:

- The person nearer the motor may bear a larger share.
- Calculations should be adjusted based on actual positions.



Dynamic Factors

In actual movement, accelerations and uneven terrains can introduce additional forces:

- Inertia: Additional force needed to accelerate the load.
- Friction: Between the board and the surface.
- Vibrations: Can cause shifting of the load.

---

Safety Guidelines and Best Practices

Pre-Handling Preparations

- Inspect the board for structural integrity.
- Ensure the load is securely placed.
- Coordinate with your partner on lifting timing.

During Carrying

- Maintain a firm grip.
- Keep your back straight and lift with your legs.
- Walk slowly and steadily.
- Communicate continuously.

Post-Carry Considerations

- Lower the load carefully.
- Avoid sudden movements.
- Store or position the load appropriately.

---

Summary and Key Takeaways

- Understanding forces and moments is fundamental for safe manual handling.
- Proper positioning of carriers ensures balanced load distribution.
- The weight of the motor and board influences the effort needed.
- Symmetrical placement reduces strain and risk.
- Always prioritize safety protocols and use appropriate equipment when handling heavy objects.

---

Final Thoughts: Applying Physics for Practical Safety

Carrying a heavy electric motor on a long board involves a blend of physics principles and practical
safety measures. Recognizing how forces are distributed and how to balance moments helps prevent
accidents and injuries. Whether in industrial settings or DIY projects, applying these insights ensures
that two people can carry heavy loads efficiently and safely, minimizing fatigue and maximizing
safety.



By understanding the mechanics involved, workers and enthusiasts alike can develop better handling
techniques, leading to safer and more effective manual material handling practices.
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