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EMT Conduit Bending Cheat Sheet: Your Ultimate Guide to Perfect Bends

Navigating the world of electrical conduit installation can seem daunting,
especially when it comes to achieving precise bends. This EMT conduit bending
cheat sheet is designed to demystify the process, providing you with the
essential knowledge and tools to execute flawless bends every time. Whether
you're a seasoned electrician or a DIY enthusiast, understanding the nuances
of conduit bending is crucial for a safe and compliant installation. We'll
cover everything from basic bender operation and common bend types to
advanced techniques and troubleshooting tips. Get ready to master EMT conduit
bending with this comprehensive resource, ensuring efficiency and accuracy on
your next project. You'll learn about critical measurements, common mistakes
to avoid, and how to utilize your bender to its full potential.

Understanding Your EMT Conduit Bender

Anatomy of an EMT Bender and Key Components
Before you can master EMT conduit bending, it's essential to understand the
tools at your disposal. An EMT (Electrical Metallic Tubing) conduit bender is
a specialized hand tool designed to shape electrical conduit without kinking
or damaging its structural integrity. Most professional benders are made from
durable materials like cast aluminum or steel, built to withstand the rigors
of job site use. Familiarizing yourself with its parts is the first step to
achieving accurate bends.

Handle: The primary grip for applying force during the bending process.

Bending Shoe/Head: This is the part of the bender that engages with the
conduit and houses the casting marks that guide your bends.

Stirrup/Foot: The stationary part of the bender that rests on the ground
or a stable surface to provide leverage.

Knuckle/Arrow: A prominent mark on the bending shoe, often a raised
arrow or a series of circles, used to align with specific measurement
points for different bend types.

Rim: The outer edge of the bending shoe that the conduit wraps around.



Catalog Number: Usually stamped on the bender, this indicates the size
of conduit it's designed for (e.g., 1/2", 3/4", 1").

How to Properly Use an EMT Conduit Bender
Using an EMT conduit bender effectively requires a systematic approach. The
bender works by leveraging the conduit against a fixed point and using the
bending shoe to create the desired angle. Proper positioning and consistent
pressure are key. Always ensure the conduit is seated securely within the
bender's shoe, and that the bender is stable before applying force. Many
beginners struggle with over-bending or under-bending, which is often due to
inconsistent pressure application or misaligned markings. Practice on scrap
pieces of conduit is highly recommended.

Essential EMT Conduit Bending Terminology and
Measurements

Understanding Bend Radius and Take-Up
Two crucial terms in conduit bending are "bend radius" and "take-up." The
bend radius refers to the distance from the center of the bend to the outer
edge of the conduit. Different bending shoes are designed for specific radii
to ensure the conduit maintains its shape. Take-up is the amount of
additional conduit length needed beyond the desired endpoint of the bend to
compensate for the bend itself. This is a critical measurement that is often
dictated by the bender's specific design and the conduit size.

The Importance of Marking the Conduit
Accurate marking of the conduit before bending is paramount. These marks
serve as alignment points for the bender's indicators, ensuring you achieve
the intended angle and position. Typically, measurements are taken from the
end of the conduit or from a previous bend. Using a measuring tape and a
marker that won't easily rub off is important. The quality of your marks
directly impacts the accuracy of your bends. Always double-check your
measurements before initiating the bend.

Common EMT Conduit Bends and How to Execute



Them

The 90-Degree Bend: The Foundation of Conduit
Bending
The 90-degree bend is arguably the most frequently used bend in electrical
installations. It's essential for routing conduit around obstacles, through
walls, and creating clean, organized runs. To execute a perfect 90-degree
bend, align the bender's arrow or pointer with the corresponding mark on your
conduit. Position the bender's foot firmly and apply smooth, steady pressure
to the handle, pushing it until the conduit is fully seated in the bender's
shoe and you reach the desired 90-degree angle. This requires understanding
the "gain" or "take-up" specific to your bender and conduit size.

Understanding Gain and How It Affects 90-Degree
Bends
Gain, often referred to as "take-up" for 90-degree bends, is the amount the
conduit is effectively shortened due to the bend. This value is pre-
calculated and built into the bender's markings. For example, a 1/2" conduit
bender might have a gain of approximately 5 inches. This means if you want
the finished end of the conduit to be 5 inches from the point where the bend
starts, you'll need to mark the conduit 5 inches from that point, and the
bender's gain will ensure the conduit ends precisely at that 5-inch mark
after the bend.

The Offset Bend: Navigating Uneven Surfaces
Offset bends are used to transition conduit over or under obstructions, such
as pipes or other conduits, while maintaining a level run. They typically
consist of two equal bends with a slight angle, usually 30 degrees. The key
to a successful offset is ensuring both bends are identical in angle and
depth. Measure the height of the obstruction and calculate the required depth
for the offset. Then, mark your conduit, execute the first offset bend, and
then mark and execute the second offset bend at the appropriate distance from
the first.

Calculating Offset Bend Depth and Spacing
The depth of an offset bend is determined by the height difference you need
to overcome, and the spacing between the two bends is crucial for maintaining
the conduit's overall run. A common rule of thumb for a 30-degree offset is
that the depth of the offset is approximately half the distance between the



two bends. For instance, if you need to overcome a 2-inch obstruction, and
you choose a 30-degree bend, the distance between the two bends might be
around 4 inches. Always use a reliable offset calculator or a cheat sheet
specific to your bender for precise calculations.

The Stub-Up Bend: Rising to the Occasion
A stub-up bend is a 90-degree bend used to bring conduit vertically up from a
horizontal run, often to a junction box or outlet. Similar to a standard 90-
degree bend, accuracy in measurement and execution is vital. The critical
factor here is ensuring the vertical rise is precisely what's needed to reach
the desired termination point without being too short or too long. Proper
measurement from the horizontal run to the intended vertical endpoint is
paramount.

The Saddle Bend: Bridging Gaps and Obstacles
Saddle bends, often called three-point saddles or four-point saddles, are
more complex and are used to route conduit over pipes or other conduits
without making a direct connection. A three-point saddle involves two 45-
degree bends. A four-point saddle typically uses two 22.5-degree bends. These
bends allow the conduit to curve over an obstacle and then return to its
original plane. Precision is absolutely critical with saddle bends, as even
slight inaccuracies can lead to kinking or an uneven run.

Mastering the Three-Point and Four-Point Saddle
Bends
Executing saddle bends requires careful measurement and often the use of
specialized tables or calculators. For a three-point saddle, you'll make two
45-degree bends on your conduit. The distance between the center of these
bends will depend on the diameter of the conduit you're bending around and
the conduit's size. For a four-point saddle, you’ll typically use 22.5-degree
bends. The key is to mark the conduit at precise intervals, ensuring the
bends are spaced correctly to create the "saddle" effect and clear the
obstruction smoothly. Always consult a detailed EMT conduit bending chart for
accurate measurements.

Advanced EMT Conduit Bending Techniques and
Considerations



Using a Conduit Bending Chart or "Cheat Sheet"
Effectively
A reliable conduit bending chart, often referred to as a cheat sheet, is an
indispensable tool for any electrician. These charts provide pre-calculated
values for bend radii, take-ups, and offsets for various conduit sizes and
bender types. They take the guesswork out of complex bends by offering
precise measurements for different angles and types of bends. Knowing how to
read and apply the information from these charts is a skill that
significantly improves efficiency and accuracy.

Conduit Size: Charts will specify values for 1/2", 3/4", 1", and larger
conduit sizes.

Bender Type: Some charts are specific to certain bender manufacturers or
models due to slight variations in shoe design.

Bend Angle: Essential for all bend types, from simple 90s to complex
saddles.

Take-Up/Gain: Critical for ensuring the conduit ends at the precise
desired location after a bend.

Offset Spacing: For offset bends, these charts provide the necessary
distance between the two bends based on the offset depth and angle.

Saddle Bend Dimensions: Detailed measurements for creating three-point
and four-point saddles.

The Role of the Bender Shoe in Different Bend
Types
The bending shoe is the heart of the conduit bender, and its design is
optimized for specific bends. The "star" or circular markings on the shoe are
crucial for alignment. The arrow is typically used for 90-degree bends, while
other marks or combinations of marks might be used for offsets and saddles.
Understanding which mark corresponds to which bend type, and how to align it
with your conduit marks, is fundamental to achieving accurate results.
Different benders might have slightly different marking systems, so
consulting the bender's manual or a specific chart for your bender is
advisable.



Troubleshooting Common EMT Conduit Bending
Problems

Kinked Conduit: Causes and Prevention
Kinked conduit is a common and frustrating problem, usually caused by
applying too much force too quickly, bending the conduit at an incorrect
angle, or using a bender that is not designed for the conduit size. To
prevent kinking, always use the correct bender for the conduit size, apply
smooth and consistent pressure, and ensure your bend angle is accurate. If
you feel excessive resistance, stop and check your alignment. Sometimes, a
slight adjustment in your stance or leverage can prevent a kink.

Inaccurate Bend Angles: What to Do When It's Not
Quite Right
If your bend angle isn't accurate, it's often due to misaligned markings,
insufficient or excessive pressure, or a bender that isn't properly seated.
Re-check your conduit markings against the bender's indicators. Ensure the
bender is firmly on the ground and the conduit is fully seated in the shoe.
If the bend is slightly off, you might be able to make minor adjustments with
gentle pressure, but for significant errors, it's often best to start over
with a new piece of conduit to ensure a clean and compliant installation.

Improper Offset or Saddle Bend Spacing
When offset or saddle bends don't clear obstacles or result in uneven runs,
it's usually a spacing issue. This highlights the importance of accurate
calculations and precise marking. Double-check your measurements against your
conduit bending chart or calculator. Ensure you are measuring from the
correct reference points on the conduit. A slight error in the initial mark
can be compounded through multiple bends, leading to significant deviation
from your intended path.

Tips for an Efficient and Professional Conduit
Bending Process

Maintaining Leverage and Stability
Achieving consistent and accurate bends relies heavily on maintaining good
leverage and stability. Ensure your footing is secure, and the bender's foot



is planted firmly on a stable surface. If bending on the ground, a sturdy
floor is ideal. For elevated work, consider using a bending post or a sturdy
stool to maintain a consistent angle and apply even pressure. Proper body
mechanics can also prevent fatigue and improve control.

Using a Level for Straight and Accurate Runs
While a bender ensures bend angles, a level is essential for ensuring the
overall conduit run is straight and true. After completing bends, use a
torpedo level or a longer spirit level to check that the conduit is running
horizontally or vertically as intended. This is especially important for
longer runs and for making sure that offset and saddle bends result in a
perfectly aligned continuation of the conduit.

Practice Makes Perfect: Honing Your EMT Conduit
Bending Skills
Like any craft, proficiency in EMT conduit bending comes with practice. Don't
be discouraged by initial mistakes. Spend time experimenting with different
bends on scrap pieces of conduit. Familiarize yourself with the feel of the
bender and the amount of pressure required for each type of bend. The more
you practice, the more intuitive the measurements and techniques will become,
leading to faster and more accurate installations.

Frequently Asked Questions

What is the primary purpose of an EMT conduit
bending cheat sheet?
An EMT conduit bending cheat sheet provides quick reference for common bend
calculations, such as gain for stub-ups, centers of bends for offsets and 90-
degree bends, and multipliers for shrinkage, helping electricians make
accurate bends efficiently.

What are the essential types of bends typically
covered on an EMT conduit bending cheat sheet?
Common bends found on cheat sheets include 90-degree bends (or '90s'),
offsets (stub-up offsets, three-point offsets), back-to-back bends, and
saddle bends (single and double).

How does a cheat sheet help with a 90-degree bend in



EMT conduit?
For a 90-degree bend, a cheat sheet will typically provide the 'gain,' which
is the difference between the measured length of the conduit before bending
and the actual length after the bend. This is crucial for stub-ups to ensure
the conduit terminates at the correct height.

What is 'take-up' and how is it represented on an
EMT cheat sheet?
Take-up is the distance from the end of the conduit to the center of the
bend. Cheat sheets will list the take-up values for different conduit sizes
and bender shoe markings for common angles like 90 degrees.

What is 'shrinkage' in EMT bending and how does a
cheat sheet address it?
Shrinkage refers to the reduction in the overall length of the conduit when
it's bent. Cheat sheets often provide multipliers or specific deduction
values to compensate for this shrinkage, especially for complex bends like
offsets.

Why is 'center of bend' important in EMT conduit
bending, and how does a cheat sheet help?
The center of bend is the theoretical point where the bend's angle is
measured. Cheat sheets list the 'center of bend' measurement for various
conduit sizes and bend types, ensuring the bender is placed correctly on the
conduit.

What are common units of measurement used on EMT
conduit bending cheat sheets?
Cheat sheets typically use inches for measurements, including take-up, gain,
offset distances, and bend radii. Some may also include metric equivalents.

Are there cheat sheets specifically designed for
different bender types (e.g., hand benders vs.
electric benders)?
While many fundamental principles are the same, some cheat sheets might be
tailored to specific bender manufacturers or types, as bender shoe markings
and internal diameters can vary slightly, affecting exact measurements.



What is a 'stub-up' and how does a cheat sheet
simplify bending it?
A stub-up is a 90-degree bend used to raise conduit from a flat surface to a
higher level. A cheat sheet simplifies this by providing the exact 'gain'
measurement needed to achieve the desired height without over or under-
bending.

Where can electricians typically find reliable EMT
conduit bending cheat sheets?
Reliable EMT conduit bending cheat sheets can be found from conduit bender
manufacturers (like Klein Tools, Ideal Industries), electrical supply houses,
in electrical trade textbooks, and from various reputable online electrical
forums and websites.

Additional Resources
Here are 9 book titles related to EMT conduit bending cheat sheets, with
descriptions:

1. The Electrician's Pocket Guide to Conduit Bending
This concise manual serves as an indispensable resource for any electrician
working with EMT conduit. It offers a quick reference to common bending
angles, offsets, and saddles, designed for on-the-job accuracy. The book
includes clear diagrams and formulas, transforming complex calculations into
easily digestible information.

2. Conduit Bending Mastery: An EMT Reference
Dive into the art and science of conduit bending with this comprehensive
guide focused on EMT. It breaks down advanced bending techniques, from stub-
ups to offsets, in a step-by-step manner. The inclusion of practical
exercises and troubleshooting tips makes this an essential tool for mastering
EMT conduit installation.

3. EMT Conduit Bending Simplified: The Professional's Cheat Sheet
This book acts as your ultimate EMT conduit bending cheat sheet, demystifying
the process for professionals. It provides readily accessible charts and
tables for various bending scenarios, minimizing the need for complex
calculations in the field. Learn to execute perfect bends quickly and
efficiently, saving time and ensuring code compliance.

4. The Essential EMT Conduit Bender's Handbook
Designed for electricians of all levels, this handbook is packed with
essential information for EMT conduit bending. It features easy-to-use
reference charts for common bends, offsets, and multipliers, allowing for
rapid calculations. The practical advice and clear explanations make even the
most challenging bends manageable.



5. Quick Reference: EMT Conduit Bending Formulas and Techniques
This title is precisely what it suggests – a quick reference for EMT conduit
bending. It distills crucial formulas and techniques into a user-friendly
format, ideal for electricians who need accurate bending information on
demand. The book prioritizes speed and accuracy, helping you get the job done
right the first time.

6. Mastering EMT: A Conduit Bending Companion
Consider this your ultimate companion for mastering EMT conduit bending. It
offers detailed explanations of the physics behind bending, alongside
practical cheat sheets for common bends like stub-ups and offsets. The book
aims to build confidence and proficiency in all aspects of EMT installation.

7. EMT Bending Made Easy: The Technician's Quick Guide
This guide is designed to make EMT conduit bending as easy as possible for
technicians in the field. It presents information in a visually clear and
accessible way, with cheat sheets for immediate use. Focus is placed on
practical application and reducing the learning curve for new and experienced
electricians alike.

8. The Conduit Bending Blueprint: EMT Edition
Think of this book as your blueprint for successful EMT conduit bending. It
lays out a clear path to understanding and executing various bends, featuring
detailed cheat sheets for common conduit configurations. The information
provided is precise, enabling efficient and accurate bending for any project.

9. EMT Conduit Bending Essentials: Pocket Reference
This pocket-sized reference is filled with the essentials of EMT conduit
bending. It includes readily accessible charts and diagrams for all standard
bends, offsets, and saddles, making it perfect for carrying on the job. The
book focuses on providing the most critical information in a compact and
easy-to-use format.
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