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Understanding the mechanics of pogo sticks is essential for enthusiasts, parents, and anyone
interested in the science behind this classic spring-loaded toy. One of the critical components that
determine the pogo stick's performance and safety is the spring. Specifically, the difference in the
spring's length when compressed versus its non-compressed (or rest) length plays a significant role in
how high a teen can bounce, the comfort during use, and the durability of the device. In this article,
we delve into the various aspects that influence spring compression, how it varies with a teenage
user's weight and skill level, and what this means for pogo stick design and usage.

Understanding the Anatomy of a Pogo Stick Spring

Before exploring the difference in spring lengths, it's important to understand what a pogo stick
spring is and how it functions.

What Is a Pogo Stick Spring?

A pogo stick spring is a coil or compression spring made from metal, typically steel, designed to
absorb and store kinetic energy. When a user jumps on the pogo stick, the spring compresses, storing
energy that propels the rider upward during the rebound phase.

Components of a Pogo Stick

- Spring: The main component responsible for bouncing.
- Frame: Supports the spring and the rider.

- Foot Pegs: Where the rider places their feet.

- Handlebar: For steering and balance.

The Non-compressed (Rest) Length of the Spring

The non-compressed length of the spring, often called the "rest length," is the length of the spring
when it is not under any load or compression. This length is crucial because it determines the initial



height of the pogo stick and influences how much energy can be stored during a jump.

Importance of Rest Length

- Sets the baseline for maximum compression.

- Affects the height of the bounce.

- Influences the spring's durability and lifespan.

- Determines how suitable the pogo stick is for different rider weights.

How a Teenager's Weight Affects Spring Compression

The weight of the rider is perhaps the most significant factor influencing the compression of the pogo
stick spring.

Typical Teen Weight Range

- Early teens: 80-110 pounds (36-50 kg)
- Older teens: 110-150 pounds (50-68 kg)

Impact on Spring Compression

- Heavier Teenagers: Apply more force, compressing the spring more significantly, which can lead to
decreased bounce height if the spring is not designed for higher loads.

- Lighter Teenagers: Compress less, resulting in a higher bounce but possibly insufficient energy
storage if the spring is too stiff.

Spring Compression Percentage

The compression of a spring under load is often described as a percentage of its total length. For
example:

- A spring with a 10-inch (25.4 cm) length might compress 2 inches (5.1 cm) under a certain load.
- The percentage compression is (compressed length / original length) x 100.

Measuring the Difference in Spring Length During Use

The actual difference between the non-compressed length and the compressed length depends on
several factors, including rider weight, spring stiffness, and the design of the pogo stick.



Typical Compression Range for Teenagers

- Light to average-weight teens: 1.5-3 inches (3.8-7.6 cm)
- Heavier teens: 3-4.5 inches (7.6-11.4 cm)

Factors Influencing Compression

- Spring Stiffness (k): Measured in pounds per inch (Ib/in), higher stiffness means less compression.
- Rider's Weight (W): The force applied on the spring is W X gravity.

- Design Limitations: Some pogo sticks have built-in stops to prevent over-compression, affecting
maximum compression.

Example Calculation
Suppose a spring has a non-compressed length of 10 inches and a stiffness of 20 Ib/in. A teenager
weighing 100 Ibs exerts a force of approximately 100 Ibs.

- Estimated compression: Force / stiffness = 100 Ib / 20 Ib/in = 5 inches.
- Since this exceeds the spring's physical length, the spring will compress to its maximum allowable
compression, often limited by design.

Design Considerations for Pogo Stick Springs

Manufacturers tailor spring specifications to accommodate various user weights and skill levels.

Spring Selection Criteria

- Spring Rate (k): Should match the rider's weight for optimal bounce.
- Maximum Compression: Should not exceed physical spring length to prevent damage.
- Durability: Springs should withstand repeated compression cycles.

Common Spring Lengths and Stiffness Values

| Spring Length (non-compressed) | Spring Stiffness (Ib/in) | Suitable Rider Weight Range |
I I I I

| 8-10 inches | 15-25 Ib/in | Light to medium teens |

| 10-12 inches | 20-35 Ib/in | Medium to heavy teens |




Safety and Performance Implications

Understanding the difference in spring length upon compression is essential for safety and optimal
performance.

Risks of Over-compression

- Damage to the spring or frame.
- Reduced bounce height.
- Increased risk of injury if the spring fails or the pogo stick malfunctions.

Ensuring Proper Compression

- Select springs designed for the rider’s weight.
- Regularly inspect springs for signs of wear or fatigue.
- Avoid excessive compression beyond manufacturer specifications.

Optimizing Bounce Height

- Use a spring with appropriate stiffness.
- Adjust the rider's weight or stance to match spring specifications.
- Incorporate adjustable springs or multiple spring options for versatility.

Conclusion: The Balance Between Length,
Compression, and Performance

The difference in spring length from its non-compressed state when a teenager is using a pogo stick is
a fundamental aspect that influences the device's functionality, safety, and rider experience.
Typically, a teenager's weight causes the spring to compress between 1.5 and 4.5 inches, depending
on the spring's stiffness and design. This compression allows for the elastic rebound that makes pogo
sticks fun and effective.

Manufacturers must carefully select and design springs that can handle various user weights without
over-compressing or risking damage. For teenagers, especially those new to pogo jumping,
understanding these dynamics helps in choosing the right equipment and ensures a safe, enjoyable
experience.

Key Takeaways:

- The spring's non-compressed length sets the baseline for bounce capacity.

- Rider weight significantly affects compression, impacting bounce height and safety.
- Properly matched spring stiffness and length contribute to optimal performance.

- Regular maintenance and inspection are crucial for safety.



- Customizable or adjustable springs can cater to a range of teenage users.

By appreciating the mechanics behind spring compression and length differences, teenagers and
parents alike can make informed choices, enhancing the fun and safety of pogo stick activities.

Meta Description: Discover the key differences in spring length during compression on a pogo stick
when used by teenagers. Learn how weight, design, and safety considerations impact performance
and enjoyment.

Frequently Asked Questions

How much does the length of a pogo stick spring typically
compress when used by a teenager?

The compression of a pogo stick spring when used by a teenager generally ranges from about 2 to 4
inches, depending on the spring's stiffness and the weight of the rider.

Does the teenager's weight affect the amount a pogo stick
spring compress?

Yes, a heavier teenager will compress the spring more than a lighter one, resulting in a greater
reduction from the spring's non-compressed length.

What is the importance of knowing the spring's compression
length on a pogo stick?

Knowing the compression length helps in selecting the right pogo stick for safety, performance, and
comfort, ensuring the spring can handle the rider's weight without bottoming out.

How can | measure the difference in spring length when a
teenager is riding a pogo stick?

You can measure the non-compressed spring length with the spring removed or relaxed, then have
the teenager stand on the pogo stick and measure the compressed length, calculating the difference.

Does the type or brand of pogo stick affect the spring
compression length for teenagers?

Yes, different brands and models have varying spring stiffness and lengths, which influence how much
the spring compresses under a teenager's weight.



Is it safe for a teenager to use a pogo stick with a spring that
compresses significantly?

It depends on the design; a spring that compresses too much may cause instability. Properly rated
springs for the rider's weight are essential for safety and optimal performance.

Can the spring length difference impact the height a teenager
can jump on a pogo stick?

Yes, the amount of compression affects the spring's rebound force, influencing the maximum height
and bounce quality a teenager can achieve.

How does the non-compressed length of a pogo stick spring
relate to its overall performance?

A longer, well-rated non-compressed spring generally provides a smoother and higher bounce, but
must be matched to the rider's weight to prevent over-compression and ensure safety.

Additional Resources
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Introduction

Pogo sticks have long been a popular recreational device, especially among children and teenagers,
offering a combination of exercise, entertainment, and challenge. Central to the pogo stick’s
functionality is its spring mechanism, which absorbs and releases energy with each bounce. A critical
aspect of understanding pogo stick performance and safety involves examining how much the spring
compresses when a teenager uses it. This article explores the difference in length of a spring on a
pogo stick from its non-compressed length during use by a teenager, delving into the mechanics,
variables influencing compression, and implications for design and safety.

Understanding Pogo Stick Springs: Fundamentals and Functionality

What Is a Spring in a Pogo Stick?

A spring in a pogo stick is typically a coil spring made from high-strength steel or composite materials
designed to withstand repeated compression and expansion. Its primary role is to store potential
energy when compressed and then release that energy to propel the user upward.

Key Characteristics of Pogo Stick Springs

- Spring Constant (k): Resistance to compression, measured in Newtons per meter (N/m). A higher k



indicates a stiffer spring.

- Non-compressed Length (Lo): The spring’s length when it is not under any load.

- Compressed Length (L): The length of the spring when it is compressed under load.

- Maximum Compression (AL): The difference between Lo and L during use, representing how much
the spring compresses.

Understanding these parameters allows for a detailed analysis of how much the spring length
changes during use.

Mechanical Principles Governing Spring Compression

Hooke’s Law

The behavior of pogo stick springs adheres to Hooke's Law, which states:
\[ F = k \times \Delta L \]

Where:

-\( F\) is the force exerted on the spring (in Newtons)

-\( k) is the spring constant

-\(\Delta L) is the compression of the spring from its non-compressed length

This fundamental law implies that the force exerted by the spring is proportional to how much it is
compressed.

Force Exerted by a Teenager

The primary external force influencing spring compression is the weight of the teenager, combined
with dynamic factors during bouncing:

\[ F_{total} = W + F_{dynamic} \]
Where:
-\( W = m \times g \) (mass times gravitational acceleration)

-\( F_{dynamic} \) accounts for additional forces during movement, such as impact forces,
acceleration, and deceleration.

Factors Affecting Spring Compression
Several variables influence the extent of spring compression when a teenager uses a pogo stick:
1. Teenager’s Weight

The most significant factor; heavier teenagers exert greater force on the spring, leading to more
compression.

| Teenager Weight | Approximate Spring Compression (AL) |



| |
| 50 kg (110 Ibs) | 5-8 cm |

| 70 kg (154 Ibs) | 8-12 cm |
| 90 kg (198 Ibs) | 12-15 cm |

Note: These are approximate values based on typical pogo sticks with spring constants ranging from
50 to 150 N/m.

2. Spring Stiffness (k)

- Stiffer springs (higher k): Less compression for a given load.
- Softer springs (lower k): More compression, resulting in a larger AL.

3. Design and Construction of the Pogo Stick

- The length and diameter of the spring influence its compression characteristics.
- The presence of damping mechanisms or additional support structures can affect how much the
spring compresses.

4. User Technique and Bouncing Dynamics

- The force applied during bouncing depends on technique.
- A well-timed jump may result in less compression at the peak, while a heavy impact can cause
more.

Empirical Data and Typical Compression Ranges
Case Studies and Measurements
Studies and manufacturer specifications suggest the following typical compression ranges:

- For standard adult pogo sticks with spring constants around 80-100 N/m, a teenager weighing 70 kg
(154 Ibs) would compress the spring approximately 8-12 cm during a typical bounce.

- In high-performance models with stiffer springs (k > 120 N/m), compression may be limited to 5-8
c¢m even under similar loads.

- Conversely, lightweight or beginner models with softer springs (k < 50 N/m) can see compression
exceeding 15 cm, which may influence bounce height and control.

Implications for Pogo Stick Design and Safety
Design Considerations

- Spring Selection: Manufacturers must balance spring stiffness to accommodate a range of user
weights. Too stiff, and the bounce may be insufficient; too soft, and control diminishes.

- Adjustable Springs: Some models feature adjustable tension springs to accommodate different user
weights and skill levels.

- Durability: Springs should maintain their properties over many compression cycles to ensure



consistent performance.
Safety Considerations

- Excessive compression can lead to loss of control or injury.

- Proper sizing and testing for the intended user weight range are essential.

- Users should be advised on appropriate pogo stick models based on their weight to prevent over-
compression.

Quantitative Analysis: Calculating Spring Compression

Suppose a teenager weighing 70 kg uses a pogo stick with a spring constant \(k = 100\,
\mathrm{N/m}\). The force exerted due to gravity:

\[
W = m \times g = 70\, \mathrm{kg} \times 9.81\, \mathrm{m/s~2} = 686.7\, \mathrm{N}

\]

Assuming that during a bounce, the total force exerted on the spring is approximately equal to the
weight plus additional dynamic forces (say, 1.2 times the weight due to impact):

\[
F_{total} \approx 1.2 \times 686.7\, \mathrm{N} = 824\, \mathrm{N}

\]

Using Hooke’s Law:

\[

\Delta L = \frac{F_{total} }{k} = \frac{824\, \mathrm{N}} {100\, \mathrm{N/m}} = 8.24\,
\mathrm{cm}

\]

Thus, during use, the spring compresses approximately 8.2 cm under these assumptions, which aligns
with empirical observations.

Limitations and Considerations

- Dynamic Variability: Actual compression varies during the bounce cycle; maximum compression
occurs at impact, while less occurs at the peak.

- Material Fatigue: Repeated compression can alter spring properties over time.

- User Skill Level: Novice users may exert different forces compared to experienced jumpers, affecting
compression.

Conclusion



The difference in length of a spring on a pogo stick from its non-compressed length during use by a
teenager hinges on a complex interplay of factors including the teenager’s weight, spring stiffness,
design specifications, and bouncing technique. Typical compression ranges from approximately 5 to
15 centimeters, with heavier users and softer springs exhibiting greater compression. Understanding
these dynamics is crucial for designing safe, effective pogo sticks and advising users on selecting
appropriate equipment.

By carefully considering these variables, manufacturers and users alike can optimize pogo stick
performance, ensuring both enjoyment and safety. As pogo stick technology evolves, incorporating
adjustable spring systems and more precise materials will further tailor bounce characteristics to
individual users, making the experience more controlled and enjoyable for teenagers of all sizes.
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