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Benfield Conduit Bending Manual

When it comes to electrical conduit installation, precision and efficiency are paramount. The
Benfield conduit bending manual serves as an essential resource for electricians and contractors
seeking to master the art of bending conduit accurately. This comprehensive guide provides detailed
instructions, best practices, and essential tools to ensure that conduit runs are neat, safe, and
compliant with industry standards. Whether you're a seasoned professional or just starting out,
understanding the principles outlined in this manual can significantly improve your installation quality
and workflow.

Understanding the Basics of Conduit Bending

Before diving into specific techniques and tools, it?s important to grasp the fundamental concepts of
conduit bending. Proper understanding of these basics ensures that each bend is precise, reducing
the risk of damage to the conduit and ensuring proper fit and function.

What Is Conduit Bending?

Conduit bending involves shaping rigid or flexible electrical conduits to navigate around obstacles, fit
within confined spaces, or create desired angles in electrical wiring systems. Proper bending
maintains the conduit?s integrity, prevents kinks, and ensures smooth wire pulling.

Types of Conduits Commonly Bended
- Rigid Metal Conduit (RMC)
- Intermediate Metal Conduit (IMC)
- Electrical Metallic Tubing (EMT)
- Flexible Conduits
While flexible conduits are easier to bend manually, rigid conduits require precise tools and

techniques for accurate bends. The manual primarily focuses on rigid types like RMC, IMC, and
EMT.

Tools Required for Conduit Bending

A successful conduit bending process depends heavily on selecting the right tools. The Benfield
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conduit bending manual emphasizes the importance of quality tools for achieving precise bends.

Essential Bending Tools

- Conduit Bender: A specialized tool with a handle and shoe designed to bend conduit at specific
angles.

- Bending Springs: Used to prevent the conduit from kinking during bending, especially for smaller
diameter conduits.

- Measuring Tape and Marking Tools: For accurate measurement and mark placement.

- Protractor or Angle Finder: To verify the exact angle of bends.

- Level: Ensures that conduit runs are straight and properly aligned.

- Chalk or Marker: For marking bend points on the conduit.

Choosing high-quality tools and maintaining them well is vital. Worn-out or improper tools can lead
to inaccurate bends, increasing installation time and reducing safety.

Step-by-Step Guide to Bending Conduit

The Benfield conduit bending manual provides a systematic approach to bending conduit,
emphasizing accuracy and safety.

Preparation Phase

- Measure the length of conduit needed before bending.

- Identify the locations of bends and mark them precisely using a marker or chalk.
- Determine the required bend angles based on your layout plan.

- Choose the appropriate bending tools for the conduit size.

Performing the Bend

- Insert the conduit into the bender, aligning the mark with the arrow or mark indicator on the tool.
- Ensure the conduit is securely positioned in the bender?s shoe.

- Apply steady pressure on the handle, bending the conduit to the desired angle.

- Use an angle finder to verify the bend?s accuracy.

- If multiple bends are required, repeat the process, ensuring each bend is correctly aligned.

Tips for Accurate Bending
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- Always use a bending spring for small-diameter conduits to prevent kinking.

- Mark the neutral axis on the conduit to avoid distortions during bending.

- For complex bends, consider using a template or bending jig to maintain consistency.

- Keep the conduit and tools clean and free of debris to prevent slipping or misalignment.

Types of Bends and Their Applications

Different types of bends serve specific purposes in conduit runs. The Benfield conduit bending
manual covers each comprehensively.

90-Degree Bends

These are the most common bends used to change the conduit direction sharply, such as around
corners or obstacles.

Offset Bends
Used to navigate around obstructions or to achieve a specific distance between conduit runs.
Radius or Sweep Bends

Gentle curves that provide a smooth transition, especially useful in long conduit runs to reduce
stress on the conduit and wiring.

Degree of Bends and Their Calculations
Understanding how to calculate the bend angle and length is critical. The manual provides formulas
and tables to assist in precise calculation, including:
- The relation between bend angle, arc length, and radius.
- Adjustments for different conduit sizes.
Best Practices for Conduit Bending
Adhering to best practices ensures efficiency, safety, and compliance with electrical codes.

Maintain Consistent Bending Techniques

Consistency reduces errors and ensures all bends match the design specifications.
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Use Proper Measurements and Markings

Accurate measurement and clear markings are fundamental to achieving correct bends.
Practice on Scrap Conduit

Before working on the actual conduit, practice on scrap pieces to refine your technique.
Follow Industry Standards and Codes

Always adhere to local electrical codes and standards such as the NEC (National Electrical Code) to
ensure safety and compliance.

Inspect Bends for Quality

Check each bend for kinks, flattening, or distortions that could compromise conduit integrity or wiring
capacity.

Common Challenges and Troubleshooting

Even experienced electricians encounter challenges during conduit bending. The Benfield conduit
bending manual offers solutions:

Kinks or Flattening
- Ensure the conduit is properly supported and the spring is used for small diameters.
- Adjust your bending technique to apply steady, controlled pressure.
Incorrect Angles
- Double-check your measurements and markings.
- Use an accurate angle finder during and after bending.
Difficulty in Making Tight Bends
- Use a bender with a smaller radius or a different bending technique.

- Warm the conduit slightly if permitted, to make bending easier, especially for thick-walled
conduits.
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Maintaining and Extending the Life of Bending Tools

Proper maintenance of tools ensures longevity and consistent performance.

Cleaning and Lubrication

Regularly clean tools and apply appropriate lubricants to moving parts.

Inspection and Replacement

Inspect tools for wear or damage before each use and replace worn shoes or handles as needed.

Proper Storage

Store tools in a dry, organized space to prevent rust and damage.

Conclusion

Mastering conduit bending is essential for efficient, safe, and professional electrical installations.
The Benfield conduit bending manual provides valuable guidance on tools, techniques,
calculations, and best practices. By understanding the principles outlined, adhering to safety
standards, and practicing regularly, electricians can ensure their conduit runs are precise, durable,
and compliant with industry requirements. Whether working on simple installations or complex
layouts, a thorough knowledge of conduit bending elevates the quality and safety of electrical work.

Remember: Always prioritize safety by wearing appropriate personal protective equipment, working
in a well-lit environment, and following local electrical codes. Proper training and adherence to the
guidelines in the Benfield conduit bending manual will lead to successful and professional conduit
installations every time.

Benfield Conduit Bending Manual: A Comprehensive Guide for Precision and Efficiency
Introduction

The Benfield conduit bending manual stands as a vital resource for electricians, electrical
contractors, and engineers engaged in conduit installation. As the backbone of electrical wiring
systems, conduits require precise bending to ensure safety, functionality, and aesthetic appeal. The
manual provides detailed instructions, standards, and techniques that enable professionals to
achieve accurate bends, minimize material waste, and uphold safety standards. In this article, we
delve into the core components of the Benfield conduit bending manual, exploring its significance,
key principles, and practical applications in modern electrical work.
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Understanding the Importance of Conduit Bending

Before exploring the manual itself, it?s essential to grasp why conduit bending is a critical skill in
electrical installations. Properly bent conduits facilitate:

- Efficient routing of cables: Ensuring cables are protected and organized.

- Minimized material waste: Avoiding unnecessary cuts or replacements.

- Enhanced safety: Preventing sharp bends or kinks that could damage wires.
- Aesthetic appeal: Achieving clean, professional-looking installations.

Incorrect bending can lead to problems such as cable damage, code violations, or costly rework.
The Benfield manual aims to address these challenges by offering standardized procedures and
best practices.

Overview of the Benfield Conduit Bending Manual

The manual serves as a detailed guidebook that covers everything from basic bending principles to
advanced techniques. Its core focus is on providing clear, actionable instructions tailored for various
conduit types and bending situations. Key features include:

- Step-by-step procedures for different bend types

- Calculation methods for bend angles and lengths

- Guidelines for selecting appropriate tools and equipment
- Troubleshooting common bending issues

- Safety recommendations and best practices

This comprehensive approach ensures users can execute bends with confidence, consistency, and
safety.

Fundamental Principles of Conduit Bending
Mechanics of Bending
At its core, conduit bending involves applying force to deform the conduit material into a specific

angle without causing kinks or deformation. The main mechanical factors include:

- Bend radius: The radius of the curve formed during bending, which must be within manufacturer
specifications to prevent damage.
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- Bend angle: The degree of the bend, often measured in degrees.

- Bend length: The length of conduit required to achieve the desired bend.

- Neutral axis: The line within the conduit that does not change length during bending;
understanding this helps in calculating accurate bends.

Material Considerations

Different conduit materials?such as rigid steel, EMT (Electrical Metallic Tubing), or flexible
conduit?require tailored techniques. Rigid conduits, for example, demand more force and precise
tools, while flexible conduits can be bent by hand or with simple tools.

Tools and Equipment Recommended in the Manual

The manual emphasizes the importance of using the right tools to ensure precision and safety:

- Bending springs: Inserted into conduit to prevent collapsing during bending.

- Conduit benders: Mechanical devices designed to facilitate accurate bends, available in hand,
electric, or hydraulic models.

- Degree templates and protractors: For measuring angles accurately.

- Measuring tapes and markers: To mark bend points precisely.

- Scroll benders and mandrels: For complex curves or offset bends.

- Hydraulic or power benders: For large-diameter conduits requiring significant force.

Proper tool selection, maintenance, and calibration are emphasized to maintain consistency and
reduce errors.

Step-by-Step Guide to Conduit Bending
Planning and Preparation

- Review the Installation Plan: Understand the routing, bend angles, and lengths required.

- Select the Correct Tools: Based on conduit size and type.

- Measure and Mark: Use a measuring tape and marker to identify the bend point, considering the
bend radius.

- Insert Bending Spring: For rigid conduits, to prevent collapse during bending.

Bending Procedures
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- Position the Conduit: Secure it in the bender, aligning the marked point with the bending line.
- Set the Angle: Use degree templates or protractors to set the desired bend angle.
- Apply Force Gradually: Use steady, controlled force to bend the conduit, maintaining the set
angle.
- Check the Bend: Measure with a protractor or template to verify accuracy.
- Adjust if Necessary: Slight tweaks may be needed for precision.
Post-Bend Inspection
- Ensure the bend radius complies with standards.
- Confirm the angle matches specifications.
- Check for kinks, flattening, or deformation.
- Smooth out any rough edges or burrs.
Calculating Bend Lengths and Angles
Calculations are crucial for ensuring the conduit fits perfectly within the designated space. The
manual provides formulas and tables to assist in these calculations:
- Bend Length (L):

\( L = \theta \times \frac{R}{57.3} \)

where \(\theta\) is the bend angle in degrees and \(R\) is the bend radius.

- Offset Bends and Complex Angles:

Use geometric methods or software tools recommended in the manual.

By accurately calculating these parameters, installers can minimize waste and avoid rework.

Advanced Bending Techniques

Beyond basic bends, the manual covers complex techniques such as:

- Offset Bends: To navigate around obstacles or connect conduits at different elevations.
- Saddle Bends: For creating smooth curves over longer spans.



benfield conduit bending manual File PDF Vol. 2024, Issue 10

- Three-point or multi-point bends: For intricate routing.
- Conduit looping and swooping: To accommodate movement or vibration.

These advanced methods often require specialized tools and meticulous planning, all detailed within
the manual?s chapters.

Troubleshooting Common Bending Issues
Even experienced electricians encounter challenges. The manual offers solutions for issues like:
- Kinked or flattened conduit: Usually caused by excessive force or incorrect tool use.
- Incorrect bend angles: Often due to misaligned measurements or tool calibration errors.
- Bends with inconsistent radius: Resulting from improper setup or material fatigue.
- Bend cracks or fractures: Due to material defects or over-bending.
Proactive inspection, proper tool use, and adherence to guidelines help prevent these problems.
Safety Considerations
Safety is a recurring theme throughout the Benfield manual. Recommendations include:
- Wearing appropriate personal protective equipment (PPE).
- Ensuring tools are in good condition.
- Using proper lifting techniques to handle heavy conduit sections.
- Being cautious with power tools to prevent accidents.

- Following electrical codes and standards to avoid violations.

Adhering to safety protocols not only protects workers but also guarantees the integrity of the
installation.

Practical Applications and Case Studies

The manual isn?t just theoretical; it offers real-world examples illustrating:
- How to plan conduit routes in complex building layouts.
- Techniques for bending large-diameter conduits efficiently.

- Solutions for tight spaces and difficult angles.
- Cost-saving strategies through precise calculations and minimal waste.
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Case studies highlight the manual?s practical value, demonstrating how adherence to its guidelines
results in faster, safer, and more reliable installations.

Conclusion

The Benfield conduit bending manual remains an indispensable resource for professionals seeking
precision, efficiency, and safety in conduit installation. Its comprehensive coverage?from
fundamental principles to advanced technigues?empowers electricians and contractors to execute
complex bends with confidence. By following its detailed procedures, utilizing recommended tools,
and adhering to safety standards, users can ensure their electrical systems are both robust and
aesthetically pleasing. As electrical infrastructure continues to evolve, the principles and practices
outlined in the manual will remain vital for achieving excellence in conduit installation projects
worldwide.

QuestionAnswer What is the purpose of the Benfield Conduit Bending Manual? The Benfield
Conduit Bending Manual provides guidelines and best practices for accurately bending electrical
conduits to ensure safety, compliance, and proper installation. Does the manual include formulas for
calculating bend angles and lengths? Yes, the manual includes detailed formulas and step-by-step
instructions for calculating bend angles, lengths, and offsets to achieve precise conduit bends. Is the
Benfield Conduit Bending Manual suitable for both beginners and experienced electricians?
Absolutely, it offers comprehensive instructions suitable for beginners learning conduit bending
techniques as well as advanced tips for experienced professionals. Are there specific tools
recommended in the manual for conduit bending? Yes, the manual recommends various tools such
as conduit benders, protractors, and measuring tapes to ensure accurate and consistent bends.
Does the manual cover different types of conduit materials? Yes, it provides guidance on bending
different conduit materials like PVC, EMT, and rigid metal conduits, including their specific handling
and bending techniques. Can | find troubleshooting tips in the Benfield Conduit Bending Manual?
Yes, the manual includes troubleshooting advice for common issues like kinks, improper angles, or
material deformation during the bending process. Is there a section on safety precautions in the
manual? Yes, safety is emphasized throughout the manual, with dedicated sections on safe
handling, proper use of tools, and protective gear during conduit bending. Where can | access or
purchase the Benfield Conduit Bending Manual? The manual can typically be purchased through
electrical supply stores, online retailers, or directly from the publisher?s website; some versions may
also be available as downloadable PDFs.
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