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This manual meets EN ISO-4210, 16 CFR 1512 and EN 15194 Standards

IMPORTANT:
This manual contains important safety, performance and service information.
Read it before you take the first ride on your new electric bicycle (e-bike), and
keep it for reference.

Additional safety, performance and service information for specific components
such as suspension or pedals on your e-bike, or for accessories such as
helmets or lights that you purchase, may also be available. Make sure that
your authorized retailer has given you all the manufacturers’ literature that

was included with your e-bike or accessories. In case of a conflict between

the instructions in this manual and information provided by a component
manufacturer, always follow the component manufacturer’s instructions.

If you have any questions or do not understand something, take responsibility for
your safety and consult with your authorized retailer or the e-bike’s manufacturer.

NOTE: This manual is not intended as a comprehensive use, service,
repair or maintenance manual. Please see your authorized retailer for all
service, repairs or maintenance. Your authorized retailer may also be able
to refer you to classes, clinics or books on bicycle use, service, repair or
maintenance.



CONGRATULATIONS!

You're now the proud owner of one of the world’s best
bicycles — a Marin. Since our founding in 1986, we've
been developing and refining our bikes to meet the needs
and expectations of riders like you. Your new Marin bike is
the culmination of what we have learned from these
decades of research and development.

From our humble beginnings in the birthplace of mountain
biking, Northern California, to our current status as a
global bicycle brand, we have stayed true to making bikes
that we ride ourselves, every day, and are confident and
proud to offer to Marin riders worldwide. Our bikes have
been tested and tuned by our team on global race circuits,
trails, roads, paths, and neighborhoods to make sure your
experience exceeds your expectations. We strive to
provide you with a dependable, engaging, and FUN bike to
take you wherever you want to ride.

Thanks for investing in a Marin,
Marin Bikes
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instructions and warnings in this Manual and competent to operate an
e-bike. Allowing a person to operate an e-bike who lacks the knowledge or
ability to safely do so may result in electric shock, fire or a crash, resulting
in serious personal injury or death.

A. How Is an E-bike Different from a Bicycle?

The addition of a motor and electric drive system means e-bikes are
very different from regular bicycles in several ways, and have different risks
associated with their use. When riding an e-bike for the first time, be sure to
familiarize yourself with your e-bike by reading all product documentation and
reviewing the features with your authorized retailer. Following are the major
differences between an e-bike and a regular bicycle:

¢ General Battery Safety and Fire Risks: E-bikes are equipped with an
electric drive system, battery and charger, which pose a risk of electrical
and fire hazards. Please refer to Page 3, Section 3: “General
Lithium-lon Battery Safety” and Page 10, Section 6: “E-bike Battery
Safety” for additional information.

e Children and Age Requirements: Use of e-bikes by children and youth
may present additional risks. Age restrictions for operating or being a
passenger on an e-bike vary depending on the type of e-bike and on the
country or region where the e-bike is located. Operation may be limited by
the age of the rider, and local jurisdictions may have other requirements
for e-bike operation such as the use of helmets. Please refer to Page
4, Section 4: “E-bike and Children: Attention Parents” for additional
information.

¢ Features, Functions and Restrictions on Use: The addition of an
electric drive system means e-bikes are different from regular bicycles,
and you need to familiarize yourself with these differences. E-bikes are
also regulated differently depending on their speed and power settings,
and may have restrictions regarding where each type of e-bike can be
ridden. These regulations and restrictions vary depending on your country
or region. You must inform yourself of all applicable laws, requirements
and restrictions. Please refer to Page 6, Section 5: “Features and
Functions of your E-bike” for additional information on e-bike features, and
Page 10, Section 5(D): for additional information on e-bike laws and
where you can ride your e-bike.

e Charging your E-bike: Using proper charging practices and taking care of
your e-bike and its battery will maximize your use and enjoyment of your
e-bike. Please read all manufacturer instructions specific to your e-bike’s
battery and charger, and also refer to Page 10, Section 6: “E-bike
Battery Safety” for additional information.

» Safely Operating your E-bike: E-bikes are heavier, accelerate faster,
can achieve higher speeds more quickly and maintain those speeds for
longer periods of time compared to regular bicycles. These features can
dramatically affect the handling, braking and cornering of your e-bike, which
means you must exercise more caution around other people and when
cornering, accelerating and slowing down. It is recommended that you get to
know the functionality and intricacies of accelerating and decelerating your
e-bike in an area away from people and cars/traffic. Please refer to Page
22, Section 7: “Safely Operating your E-bike” for additional information.
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General Safety Guidelines for All Lithium-lon Batteries:

ALWAYS: Purchase and use devices and batteries certified by an accredited
testing laboratory.

ALWAYS: Follow the manufacturer’s instructions for charging and storage.

ALWAYS: Use the correct battery, charger and cord.

ALWAYS: Plug directly into an electrical outlet for charging.

ALWAYS: Keep batteries and devices at room temperature.

ALWAYS: Store and charge batteries away from anything flammable.

ALWAYS: Keep batteries away from heat sources.

ALWAYS: Use proper methods for recycling old or damaged batteries.

NEVER: Use aftermarket or generic batteries or chargers.

NEVER: Plug into a power strip or overload an outlet.

NEVER: Overcharge or leave a battery charging overnight.

NEVER: Charge a battery or device on or close to any flammable material.
NEVER: Leave an e-bike or battery unattended while charging.

NEVER: Block your primary way in or out of a room or space.

NEVER: Place batteries in a trash or recycling bin.

4. E-Bikes and Children: Attention Parents

A. How Old Should a Child Be to Operate an E-bike?

This Manual covers e-bikes that may be used by both adults and older
youth. The manufacturer of an e-bike cannot determine whether a particular child
should or should not operate an e-bike. While e-bikes have a lot in common with
regular bicycles, e-bikes also have a motor and battery, which means e-bikes
weigh significantly more and can achieve significantly higher speeds, with much
faster acceleration. A significant amount of strength and skill is required to safely
control an e-bike. As a parent, you should read this Manual, as well as review
its warnings and the e-bike’s functions and operating procedures with your child
before letting your child ride the e-bike.

While it is up to a parent or guardian to make the determination of whether
their child can safely operate an e-bike, you should be aware of these general
guidelines. According to the United States Consumer Product Safety Commission
(CPSC), motorized bicycles require cognitive skills and motor skills that usually
develop after age 12.

The CPSC’s Age Determination Guidelines are available on their website at
WWW.CPSC.JOV.

Any youth or child riding an e-bike must have the necessary physical, mental
and emotional capacity to ride the e-bike, as well as adequate bicycle riding
experience and reaction time. They must also adhere to local laws, know how to
manage different/changing road conditions, how to navigate traffic, and how to
react quickly to unexpected situations.

NOTE: Local laws may vary regarding how old a child must be and what type of
e-bike they can operate. It is up to the parents and child to conform to local laws.


www.cpsc.gov
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The addition of an integrated drive system means your e-bike is different
from a regular bicycle. These differences mean you must follow all instructions
in your manuals, and you should not treat your e-bike the same as a regular
bicycle. This Manual will address how to handle and properly use an e-bike
equipped with these unique components.

fig. 1
Typical mid-drive e-bike

fig. 2
Typical hub drive e-bike



DISPLAY

fig. 3
E-bike display

B. How Are E-bikes Classified and Regulated?

NOTE: The speed settings for your e-bike may be set according to the country or
region where the e-bike is sold. Follow all national, regional and local regulations
related to your e-bike. Following are some examples for how e-bikes are defined
by country:

United States: Most states have defined three e-bike classes and regulate them
within the state’s motor vehicle code. This gives riders similar rights and duties to
that of regular bicycles. However, a few states regulate e-bikes in the same way
as mopeds or a motor vehicle such as a car or motorcycle. Be sure to familiarize
yourself with the laws relevant to your e-bike in your country and region, or ask
your authorized retailer about these local laws.

e Class 1: Bicycle equipped with a motor that provides assistance only
when the rider is pedaling, and that ceases to provide assistance when the
electric bicycles reaches 20 mph (fig. 1).

e Class 2: Bicycle equipped with a throttle-actuated motor, that ceases to
provide assistance when the electric bicycle reaches 20 mph (fig. 2).

e Class 3: Bicycle equipped with a motor that provides assistance only
when the rider is pedaling, and that ceases to provide assistance when the
electric bicycle reaches 28 mph.

NOTE: The speed settings for your e-bike may be set according to the region
where the e-bike is sold. Follow all local/regional regulations related to your e-bike.

E-bike specifications can also include wattage (how much work a motor can
do), torque (how much force the motor can apply) and battery watt hours (how
long the battery will last or the typical range of the e-bike).

Europe: Under European regulations, an e-bike drive system only provides power
when the pedals are engaged. This type of e-bike is typically referred to as an
EPAC (Electronically Power Assisted Cycles or Electrically Power Assisted Cycles),
EAPC (Electrically Assisted Pedal Cycles), or Pedelec (Pedal Electric Cycle).

Europe also recognizes a category of higher power and speed e-bikes known
as the “Speed Pedelec”, or “S-Pedelec”. These e-bikes also provide power only
when the rider is pedaling, but may have motor power up to 4000 watts and a
top speed of up to 28 mph/45 km/h. European regulations for Speed Pedelecs
require that certain components must be replaced with identical components,
meaning ones that have been manufactured or approved by the manufacturer.

Speed Pedelecs are sometimes classified as motor vehicles, depending
on local laws. This means that in those places some or all of the following
may be required:



» Arear-view mirror

» Alicense plate

« Liability insurance, operating license or EU-type approval with insurance
markings attached

* A minimum tire tread depth of 1 mm

« Tires replaced when worn with an identical (or approved) tire

When using a Speed Pedelec, the rider must be familiar with the local laws for
riding on:

* Cycling paths

* Road lanes marked for moped access

» Cycling paths that allow mopeds

 Off-road trails

» Lanes that are closed to mopeds, motor vehicles or motorcycles

» Public roads, as well as on private property with permission by owner
» Pedestrian areas where regular bikes are allowed

 Parking in areas for regular bikes

As e-bike regulations are constantly being updated, it is your responsibility
to stay up-to-date on the latest regulations (helmet use, age restrictions,
requirements for license and insurance), as well as any restrictions for where you
can ride your e-bike (roads, paths, parks or other facilities).

WARNING: Do not modify or alter your e-bike, or install additional

equipment with the intention of increasing the performance and/or top
speed of the e-bike. Modifying an e-bike to increase its performance or
speed may be unlawful and can result in component failure or a loss of
control, leading to a crash resulting in serious personal injury or death.

NOTE: A modified e-bike may no longer be regulated as an e-bike, placing the
operator at risk of personal liability and criminal prosecution in the event of a
crash. Any alterations can negatively affect the lifespan of the e-bike and its
components, and can result in damage to the drive system. It can also void the
warranty of the e-bike.

C. How Does an E-bike Provide Power?

Pedal-assist is the power provided by the drive system to the rear wheel.
For Class 1 and Class 3 e-bikes and Pedelecs, the drive system is designed so
the power provided by the motor is dependent on pedal force being applied by
the rider. The amount of power provided by the motor is determined by how hard
or easy the rider is pedaling (the harder the rider pedals the more power the
motor provides) in combination with the power-assist mode chosen by the rider,
up to the maximum speed determined by the classification of the e-bike and the
regulations put in place by the country where the e-bike is sold.

For Class 2 e-bikes, the pedal force and/or the throttle may determine the
amount of power supplied by the drive motor to the rear wheel.

NOTE: This Manual is only for e-bikes that are manufactured as complete
e-bikes and designed to apply power through the rear wheel, with either a
“mid-drive” motor (fig. 1) or motor contained in the rear hub (fig. 2). This Manual
does not cover other types of e-bikes, including front-wheel drive, conversion kits,
or “add-on” electric motors of any kind.



D. Where Can | Ride My E-bike?
The Three-Class Approach

In the United States, state and local governments have the authority to determine
where e-bikes can be operated, including restricting their use. It is recommended to
check the rules and regulations for your e-bike class that apply where you live and/or
ride. In most states, e-bikes are regulated using a three-class approach:

» Class 1 e-bikes, when regulated in the same way as regular bikes, can
generally be used in the same places as regular bikes, including but not
limited to bike paths, lanes, routes and protected lanes.

» Class 2 e-bikes, while often similar to Class 1 e-bikes, also include the
addition of a throttle which allows the use of the e-bike without pedaling.
This fundamental difference can impact and/or limit where a Class 2 e-bike
can be ridden.

» Class 3 e-bikes may have greater limitations due to their higher
power-assisted speed. Use on bike paths, lanes, routes and protected
lanes may not be allowed.

NOTE: In Canada, Europe and other countries, national, regional and local laws
determine which types of e-bikes are allowed and where an e-bike of each type
may be operated. As these laws can be subject to frequent changes, you should
consult and comply with your local laws.

Off-Road Respect

Additionally, off-road trail access is sometimes restricted to use only on
trails that allow for motorized vehicle use. Off-road e-bikes, often referred to as
eMTBs, may not be permitted for use on your local trails, or only Class 1 e-bikes
may be allowed. As local land use rules change frequently, be sure to consult
with your local land manager.

Obey the local laws regulating where and how you can ride off-road, and
respect private property. You may be sharing the trail with others — hikers,
trail runners, equestrians and other cyclists. Respect their rights. Stay on the
designated trail. Don’t contribute to erosion by riding in mud or with unnecessary
sliding or skidding. Don’t disturb the ecosystem by cutting your own trail or
shortcut through vegetation or streams. It is your responsibility to minimize your
impact on the environment. Leave things as you found them; and always take out
everything you brought in.

6. E-Bike Battery Safety

A. General Battery Knowledge and Safety

WARNING: Carefully read this section and Page 3, Section 3:

“General Lithium-lon Battery Safety” before using your e-bike or
charging the battery. Improper use, storage or charging of the battery can
cause thermal runaway leading to a sudden and severe fire resulting in
property damage, serious personal injury or death.

10
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obstacles like garage doors or building entrances. Measure the height of the
e-bike on the roof and take note of the clearance measurement.

If the battery and display are easily removable, remove them and place them
securely inside the vehicle. This not only keeps your battery safer, it also reduces
the weight of the e-bike, which makes it easier to lift and reduces the load on the
bike rack.

Make sure the battery can’t roll around and is not exposed to direct sunlight
or excessive heat or cold for an extended period of time, and the connectors are
protected or covered.

Do not use a rack that places the e-bike upside down during transport.
Placing the e-bike upside down can result in damage to the handlebar controls.
Regularly check that the e-bike is securely held in place by the rack. An e-bike
that comes off the rack while driving can be a significant danger to other drivers.
It is not recommended to transport your e-bike on a rack that will result in
significant exposure to rain without the use of a rain cover. This can lead to water
ingress, which can cause damage to electrical components.

2. Transporting on public transit

Familiarize yourself with any relevant rules regarding transporting your e-bike
on public transit, such as weight, battery restrictions and tire widths. Some public
transit options require that a space is booked; others specify off-peak hours or
the need to cover the e-bike.

3. Transporting on an airplane

Lithium-lon batteries are classified as “Dangerous Goods” for transportation
purposes and there are significant restrictions and regulations related to
transporting a large Lithium-lon battery by airplane. Check with your airline for
any information about transporting a battery on an airplane before traveling.
The battery may need to be shipped separately by a shipper who is trained and
authorized to ship Dangerous Goods.

4. Shipping a battery

Lithium-lon batteries are classified and regulated by transportation
authorities as “Dangerous Goods” because of the inherent risk of a fire if they are
damaged during transport. Check your local laws for details about shipping and
transporting an e-bike battery. Many bicycle retailers are trained in the proper
methods for shipping e-bikes and batteries. Please consult your local retailer if
you need to ship your e-bike.

WARNING: Do not ship or transport a damaged battery or attempt to

circumvent laws regarding shipping of Lithium-lon batteries. Failure
to follow this warning may lead to a fire during the transportation process,
resulting in serious personal injury or death to transportation workers or
the public, and damage to vehicles or transportation facilities for which you
may be held civilly and criminally responsible.

5. Disposing of your battery (end-of-life)

Lithium-lon batteries are very efficient at conveniently storing large amounts
of energy. However, they do not last forever. Batteries are exhaustible items with
a lifespan which is subject to use and conditions. Over time and with each charge
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of chainrings, the moving chain, the turning pedals and cranks, and the
spinning wheels of your e-bike.
5. Always wear:
+ Shoes that will stay on your feet and will grip the pedals. Make sure that
shoelaces cannot get into moving parts, and never ride barefoot or in sandals.
+ Bright, visible clothing that is not so loose that it can be tangled in the
e-bike or snagged by objects at the side of the road or trail.
» Protective eyewear, to protect against airborne dirt, dust and bugs — tinted
when the sun is bright, clear when it’s not.
6. Unless your e-bike was specifically designed for jumping (See Appendix A,
Intended Use) don’t jump with your e-bike. Jumping an e-bike, particularly
a mountain e-bike, can be fun; but it can put huge and unpredictable stress
on the e-bike and its components. Riders who insist on jumping their
e-bikes risk serious damage, to their e-bikes as well as to themselves.
Before you attempt to jump, do stunt riding or race with your e-bike, read
and understand Page 33, Section 7: “Safely Operating Your E-bike”,
subsection K: “Extreme, Stunt or Competition Riding”.
7. Ride at a speed appropriate for conditions. Higher speed means higher risk.

H. Riding Safety
1. Obey all Rules of the Road and all local traffic laws.
2. You are sharing the road or the path with others — motorists, pedestrians
and other cyclists. Respect their rights.
3. Ride defensively. Always assume that others do not see you.
4. Look ahead, and be ready to avoid:

 Vehicles slowing or turning, entering the road or your lane ahead of you, or
coming up behind you.

» Parked car doors opening.

» Pedestrians stepping out.

+ Children or pets playing near the road.

» Pot holes, sewer grating, railroad tracks, expansion joints, road or sidewalk
construction, debris and other obstructions that could cause you to swerve
into traffic, catch your wheel or cause you to crash.

* The many other hazards and distractions which can occur on an e-bike ride.

5. Ride in designated bike lanes, on designated bike paths or as close to the
edge of the road as practicable, in the direction of traffic flow or as directed
by local governing laws.
. Stop at stop signs and traffic lights; slow down and look both ways at street
intersections. Remember that an e-bike always loses in a collision with a
motor vehicle, so be prepared to yield even if you have the right of way.
Use approved hand signals for turning and stopping.
Never ride with headphones or earbuds. They mask traffic sounds and
emergency vehicle sirens, distract you from concentrating on what'’s going
on around you, and their wires can tangle in the moving parts of the e-bike,
causing you to lose control.
Never carry a passenger, unless the e-bike was designed to carry a
passenger. Before installing a child carrier or trailer, check with your
authorized retailer or the e-bike manufacturer to make sure the e-bike is
designed for it. If the e-bike is suitable for a child carrier or trailer, make
sure that the carrier or trailer is correctly mounted and the child is secured

»

© N

©
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» Take your e-bike to your authorized retailer if anything breaks or bends. Do
not ride your e-bike when any part is damaged.

* If you ride downhill at speed, do stunt riding or ride in competition, know
the limits of your skill and experience. Ultimately, avoiding injury is your
responsibility.

L. Changing Components or Adding Accessories

There are many components and accessories available to enhance the
comfort, performance and appearance of your e-bike. However, if you change
components or add accessories, you do so at your own risk. The e-bike’s
manufacturer may not have tested that component or accessory for compatibility,
reliability or safety on your e-bike. Before installing any component or accessory,
including but not limited to a different size tire, a lighting system, a luggage
rack, a child seat or a trailer, make sure that it is compatible with your e-bike by
checking with your authorized retailer. Be sure to read, understand and follow the
instructions that accompany the products you purchase for your e-bike. See also
Appendix A, Page 73 and B, Page 78.

WARNING: Failure to confirm compatibility, properly install, operate
and maintain any component or accessory can result in serious injury
or death.

WARNING: Exposed springs on the saddle of any e-bike fitted with a
child seat can cause serious injury to the child.

WARNING: Changing the components on your e-bike with other than

genuine replacement parts may compromise the safety of your e-bike
and may void the warranty. Check with your authorized retailer before
changing the components on your e-bike.

WARNING: Any accessory or component attached to, on or near a

rotating wheel poses a risk of contacting or stopping the wheel,
leading to a crash resulting in serious injury or death. Before every ride
check to ensure that all such accessories and components, and the
fasteners used to attach them, are securely mounted to your e-bike.

WARNING: Any object

that unexpectedly and
abruptly stops the rotation of
the front wheel can cause the
e-bike and rider to pitch
forward (fig. 6), which can
result in serious injury or
death.
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5. Can you comfortably operate the brakes? If not, you may be able to adjust
their angle and reach. Refer to Section 10: “Fit”, subsections D: “Control
Position Adjustments” on Page 48 and E: “Brake Reach” on Page 48.

6. Do you fully understand how to operate your new e-bike? If not, before your
first ride, have your authorized retailer explain any functions or features that
you do not understand.

A. Standover Height

1. Diamond-frame e-bikes [GPESN fig. 7
Standover height is the basic element ’
of e-bike fit (fig. 7). It is the distance

from the ground to the top of the e-bike’s

frame at that point where your crotch is
when straddling the e-bike. To check for
correct standover height, straddle the e-bike
while wearing the kind of shoes in which
you’ll be riding, and bounce vigorously on
your heels. If your crotch touches the frame,
the e-bike is too big for you. Don’t even

ride the e-bike around the block. An e-bike

which you ride only on paved surfaces

and never take off-road should give you a

minimum standover height clearance of two inches (5 cm). An e-bike that you'll

ride on unpaved surfaces should give you a minimum of three inches (7.5 cm) of
standover height clearance. And an e-bike that you'll use off-road should give you
four inches (10 cm) or more of clearance.

2. Step-through frame e-bikes fig. 8
Standover height does not apply to
e-bikes with step-through frames. Instead,

the limiting dimension is determined by
saddle height range. You must be able to
adjust your saddle position as described
in 3.B without exceeding the limits set by
the height of the top of the seat tube and
the "Minimum Insertion” or “Maximum
Extension” mark on the seat post.

B. Saddle Position

Correct saddle adjustment is an
important factor in getting the most performance and comfort from your e-bike. If
the saddle position is not comfortable for you, see your authorized retailer. Small
changes in saddle position can have a substantial effect on performance and
comfort. To find your best saddle position, make only one adjustment at a time.

The saddle can be adjusted in three directions:
1. Up and down adjustment. To check for correct saddle height (fig. 8):

* sit on the saddle

» place one heel on a pedal

« rotate the crank until the pedal with your heel on it is in the down position

and the crank arm is parallel to the seat tube.
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If your leg is not completely straight, your saddle height needs to be adjusted.
If your hips must rock for the heel to reach the pedal, the saddle is too high. If
your leg is bent at the knee with your heel on the pedal, the saddle is too low. Ask
your authorized retailer to set the saddle for your optimal riding position and to
show you how to make this adjustment. If you choose to make your own saddle
height adjustment:

* loosen the seat post clamp

* raise or lower the seat post in the seat tube

* make sure the saddle is level fore and aft

* re-tighten the seat post clamp to the recommended torque (Appendix C or

the manufacturer’s instructions).

Once the saddle is at the correct height, make sure that the seat post
does not project from the frame beyond its “Minimum Insertion” or “Maximum
Extension” mark (fig. 9).

NOTE: Some e-bikes have a sight hole in the seat
tube, the purpose of which is to make it easy to see
whether the seat post is inserted in the seat tube far
enough to be safe. If your e-bike has such a sight
hole, use it in addition to the “Minimum Insertion” or
“Maximum Extension” mark to make sure the seat
post is inserted in the seat tube far enough to be
visible through the sight hole.

If your e-bike has an interrupted seat tube, as is
the case on some suspension e-bikes, you must also
make sure that the seat post is far enough into the
frame so that you can touch it through the bottom of
the interrupted seat tube with the tip of your finger
without inserting your finger beyond its first knuckle.
Also see NOTE above and fig. 10.

WARNING: If your seat post is not inserted

in the seat tube as described in B.1 above,
the seat post, binder or even frame may break,
which could cause you to lose control and fall.

2. Front and back adjustment. The saddle can
be adjusted forward or back to help you get
the optimal position on the e-bike. Ask your
authorized retailer to set the saddle for your
optimal riding position and to show you how to
make this adjustment. If you choose to make
your own front and back adjustment, make sure that the clamp mechanism
is clamping on the straight part of the saddle rails and is not touching the
curved part of the rails, and that you are using the recommended torque on
the clamping fastener(s) (Appendix C or the manufacturer’s instructions).

3. Saddle angle adjustment. Most people prefer a horizontal saddle; but some
riders like the saddle nose angled up or down just a little. Your authorized
retailer can adjust saddle angle or teach you how to do it. If you choose
to make your own saddle angle adjustment and you have a single bolt
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C. Brakes

There are three general types of bicycle brakes: rim brakes, which operate
by squeezing the wheel rim between two brake pads; disc brakes, which operate
by squeezing a hub-mounted disc between two brake pads; and internal hub
brakes. All three can be operated by way of a handlebar-mounted lever.

A WARNING:

1. Riding with improperly adjusted brakes, worn brake pads, or wheels
on which the rim wear mark is visible is dangerous and can result in
serious injury or death.

2. Applying brakes too hard or too
suddenly can lock up a wheel,
which could cause you to lose
control and fall (see fig. 17).
Sudden or excessive application of
the front brake may pitch the rider
over the handlebars, which may
result in serious injury or death.

3. Some bicycle brakes, such as
disc brakes (fig. 18) and linear-pull
brakes (fig. 19), are extremely
powerful. Take extra care in
becoming familiar with these
brakes and exercise particular care when using
them.

4. Some bicycle brakes are equipped with a
brake force modulator, a small, cylindrical
device through which the brake control cable
runs and which is designed to provide a more
progressive application of braking force.

A modulator makes the initial brake lever
force more gentle, progressively increasing
force until full force is achieved. If your e-bike is equipped with a
brake force modulator, take extra care in becoming familiar with
its performance characteristics. Some brake force modulators
are adjustable. If you don’t like the feel of your brakes, ask your
authorized retailer about adjusting the brake force modulation.

5. Disc brakes can get extremely hot with extended use. Be careful not
to touch a disc brake until it has had plenty of time to cool.

6. See the brake manufacturer’s instructions for operation and care of
your brakes, and for when brake pads must be replaced. If you do not
have the manufacturer’s instructions, see your authorized retailer or
contact the brake manufacturer.

7.1f replacing worn or damaged parts, use only manufacturer-approved
genuine replacement parts.
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1. Brake controls and features

It's very important to your safety that you learn and remember which brake lever
controls which brake on your e-bike. Traditionally, in the U.S. the right brake lever
controls the rear brake and the left brake lever controls the front brake; but, to check
how your e-bike’s brakes are set up, squeeze one brake lever and look to see which
brake, front or rear, engages. Now do the same with the other brake lever.

Make sure that your hands can reach and squeeze i |
the brake levers comfortably. If your hands are too -
small to operate the levers comfortably, consult your
authorized retailer before riding the e-bike. The lever
reach may be adjustable; or you may need a different
brake lever design.

Most rim brakes have some form of quick-release
mechanism to allow the brake pads to clear the tire
when a wheel is removed or reinstalled. When the brake
quick-release is in the open position, the brakes are
inoperative. Ask your authorized retailer to make sure that
you understand the way the brake quick-release works on
your e-bike (see figs. 19, 20, 21 & 22) and check each
time to make sure both brakes work correctly before you
get on the e-bike.

2. How brakes work

The braking action of an e-bike is a function of the
friction between the braking surfaces. To make sure that
you have maximum friction available, keep your wheel
rims and brake pads or the disk rotor and caliper clean
and free of dirt, lubricants, waxes or polishes.

Brakes are designed to control your speed, not
just to stop the e-bike. Maximum braking force for each
wheel occurs at the point just before the wheel “locks up”
(stops rotating) and starts to skid. Once the tire skids, you
actually lose most of your stopping force and all directional
control. You need to practice slowing and stopping
smoothly without locking up a wheel. The technique is
called progressive brake modulation. Instead of jerking the
brake lever to the position where you think you'll generate
appropriate braking force, squeeze the lever, progressively
increasing the braking force. If you feel the wheel begin
to lock up, release pressure just a little to keep the wheel
rotating just short of lockup. It's important to develop a feel
for the amount of brake lever pressure required for each
wheel at different speeds and on different surfaces. To
better understand this, experiment a little by walking your
e-bike and applying different amounts of pressure to each
brake lever, until the wheel locks.

When you apply one or both brakes, the e-bike
begins to slow, but your body wants to continue at the
speed at which it was going. This causes a transfer of
weight to the front wheel (or, under heavy braking, around the front wheel hub,
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which could send you flying over the handlebars).

A wheel with more weight on it will accept greater brake pressure before
lockup; a wheel with less weight will lock up with less brake pressure.

So, as you apply brakes and your weight is transferred forward, you need
to shift your body toward the rear of the e-bike, to transfer weight back onto the
rear wheel; and at the same time, you need to both decrease rear braking and
increase front braking force. This is even more important on descents, because
descents shift weight forward.

Two keys to effective speed control and safe stopping are controlling wheel
lockup and weight transfer. This weight transfer is even more pronounced if your
e-bike has a front suspension fork. Front suspension “dips/compresses/dives”
under braking, increasing the weight transfer (see also Page 62, Section 11:

“Tech, subsection F: “Bicycle Suspension”. Practice braking and weight transfer
techniques where there is no traffic or other hazards and distractions.

Everything changes when you ride on loose surfaces or in wet weather. It will
take longer to stop on loose surfaces or in wet weather. Tire adhesion is reduced,
so the wheels have less cornering and braking traction and can lock up with less
brake force. Moisture or dirt on the brake pads reduces their ability to grip. The
way to maintain control on loose or wet surfaces is to go more slowly.

D. Shifting Gears

Your multi-speed e-bike may have a derailleur drivetrain (see 1. below),
an internal gear hub drivetrain (see 2. below) or, in some special cases, a
combination of the two.

1. How a derailleur drivetrain works
If your e-bike has a derailleur drivetrain, the gear-changing mechanism will have:
 arear cassette or freewheel sprocket cluster
 arear derailleur
+ usually a front derailleur
 one or two shifters
* one, two or three front sprockets called chainrings
* adrive chain

a. Shifting gears

There are several different types and styles of shifting controls: levers, twist
grips, triggers, combination shift/brake controls and push-buttons. Ask your
authorized retailer to explain the type of shifting controls that are on your e-bike,
and to show you how they work.

The vocabulary of shifting can be pretty confusing. A downshift is a shift to a
“lower” or “slower” gear, one that is easier to pedal. An upshift is a shift to a “higher”
or “faster”, harder-to-pedal gear. What's confusing is that what's happening at the
front derailleur is the opposite of what's happening at the rear derailleur (for details,
read the instructions on Shifting the Rear Derailleur and Shifting the Front Derailleur
below). For example, you can select a gear which will make pedaling easier on a
hill (make a downshift) in one of two ways: shift the chain down the gear “steps” to a
smaller gear at the front, or up the gear “steps” to a larger gear at the rear. So, at the
rear gear cluster, what is called a downshift looks like an upshift. The way to keep
things straight is to remember that shifting the chain in towards the centerline of the
e-bike is for accelerating and climbing and is called a downshift. Moving the chain
out or away from the centerline of the e-bike is for speed and is called an upshift.
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e. What if it won’t shift gears?
If moving the shift control one click repeatedly fails to result in a smooth shift
to the next gear, chances are that the mechanism is out of adjustment. Take the
e-bike to your authorized retailer to have it adjusted.

2. How an internal gear hub drivetrain works

If your e-bike has an internal gear hub drivetrain, the gear changing
mechanism will consist of:

+ a finite set of speeds (anywhere from three to 18 speeds or more), or

possibly an infinitely variable internal gear hub

* one, or sometimes two shifters

» one or two control cables

+ one front sprocket, also called a chainring

» one rear sprocket, also called a cog

* adrive chain

a. Shifting internal gear hub gears
Shifting with an internal gear hub drivetrain is simply a matter of moving the
shifter to the indicated position for the desired gear ratio. After you have moved
the shifter to the gear position of your choice, ease the pressure on the pedals for
an instant to allow the hub to complete the shift.

b. Which gear should | be in?

The numerically lowest gear (1) is for the steepest hills. The numerically
largest gear is for the greatest speed.

Shifting from an easier, “slower” gear (like 1) to a harder, “faster” gear (like 2
or 3) is called an upshift. Shifting from a harder, “faster” gear to an easier, “slower”
gear is called a downshift. It is not necessary to shift gears in sequence. Instead,
find the “starting gear” for the conditions — a gear which is hard enough for quick
acceleration but easy enough to let you start from a stop without wobbling — and
experiment with upshifting and downshifting to get a feel for the different gears. At
first, practice shifting where there are no obstacles, hazards or other traffic, until
you’ve built up your confidence. Learn to anticipate the need to shift, and shift to
a lower gear before the hill gets too steep. If you have difficulties with shifting, the
problem could be mechanical adjustment. See your authorized retailer for help.

c. What if it won’t shift gears?
If moving the shift control one click repeatedly fails to result in a smooth shift
to the next gear, chances are that the mechanism is out of adjustment. Take the
e-bike to your authorized retailer to have it adjusted.

E. Pedals

Toe overlap is when your toe can touch the front wheel when you turn the
handlebars to steer while a pedal is in the forward-most position. This is common
on small-framed e-bikes, and is avoided by keeping the inside pedal up and the
outside pedal down when making sharp turns. On any e-bike, this technique will
also prevent the inside pedal from striking the ground in a turn.

NOTE: Changing tire size or pedal crank arm length affects toe overlap.
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If your e-bike has suspension, the increased speed you may develop also
increases your risk of injury. For example, when braking, the front of a suspended
e-bike dips, compresses or dives. You could lose control and fall if you do not
have experience with this system. Learn to handle your suspension system safely.

WARNING: Changing suspension adjustment can change the handling

and braking characteristics of your e-bike. Never change suspension
adjustment unless you are thoroughly familiar with the suspension system
manufacturer’s instructions and recommendations, and always check for
changes in the handling and braking characteristics of the e-bike after a
suspension adjustment by taking a careful test ride in a hazard-free area.

Suspension can increase control and comfort by allowing the wheels to
better follow the terrain. This enhanced capability may allow you to ride faster;
but you must not confuse the enhanced capabilities of the e-bike with your own
capabilities as a rider. Increasing your skill will take time and practice. Proceed
carefully until you have learned to handle the full capabilities of your e-bike.

WARNING: Not all e-bikes can be safely retrofitted with some types of

suspension systems. Before retrofitting an e-bike with any
suspension, check with the e-bike’s manufacturer to make sure that what
you want to do is compatible with the e-bike’s design. Failing to do so can
result in catastrophic frame failure.

G. Tires and Tubes

1. Tires

Bicycle tires are available in
many designs and specifications,
ranging from general-purpose
designs to tires designed to perform
best under very specific weather or
terrain conditions. If, once you've ---'.......
gained experience with yournew '@ ATING DIREG [ Z ]
e-bike, you feel that a different tire /VROT T'ON\ g
might better suit your riding needs,
your authorized retailer can help
you select the most appropriate
design.

The size, pressure rating, and
on some high-performance tires
the specific recommended use,
are marked on the sidewall of
the tire (fig. 24). Some wheel rim
manufacturers also specify maximum tire pressure with a label on the rim.

The best and safest way to inflate a bicycle tire to the correct pressure is with
a bicycle pump that has a built-in pressure gauge.

fig. 24

WARNING: There is a safety risk in using gas station air hoses or
other air compressors. They are not made for bicycle tires. They move
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a variety of styles and may require additional components such as a rim tape,
valve cores, sealant and tubeless-compatible tires to complete the tubeless
setup. The rim manufacturer may identify the rims as “tubeless compatible” or
“tubeless ready” depending on which components are required. If you choose to
utilize the tubeless features of your rims, carefully review the rim manufacturer’s
instructions regarding what additional components you need to convert to or
maintain a tubeless setup.

Tubeless rims have a wide range of profiles that can affect the type of tubeless
tire that can be mounted to the rim. For example, your rim manufacturer may refer
to the rim profile as “hooked” or “hookless” depending on whether there is a hook
protruding on the inside of the rim. Likewise, the bead profile of tubeless tires
differs between tire manufacturers. Given the wide range of tubeless tires and
rims available, the compatibility of tubeless tires with different types of tubeless
rims varies significantly. If you choose to run a tubeless setup, make sure the tires
and rims are compatible. Only use tubeless tires that have been approved by the
rim manufacturer or tire manufacturer for use on your rims. If you have questions
about tubeless tire and rim compatibility, talk to your local authorized retailer.

Mounting tubeless tires on a tubeless rim requires specialized knowledge,
skills and equipment. A tubeless setup may require the installation of additional
components, including rim tape, valve cores and sealant. Carefully review
the instructions from both the rim and tire manufacturer regarding how to set
up tubeless tires before attempting to do so. If you have any concerns about
properly setting up your rims and tires to run as a tubeless setup, ask your local
authorized retailer to mount the tires for you.

WARNING: Riding on an improperly installed, incompatible or damaged

tubeless tire and rim combination can cause the tire to unexpectedly
lose pressure and detach from the rim, resulting in a crash causing serious
injury or death. Ensure the components are compatible according to the
component manufacturers before installation.

CAUTION: During installation,

an incompatible or damaged
tubeless tire and rim combination
can cause the tire to unexpectedly
lose pressure and tire sealant and
detach from the rim, resulting in
damage to the wheel or other
components, and may injure the
installer. Use of eye and ear
protection is recommended. Ensure
the components are compatible
according to the component

manufacturers before installation.

3. Tire and rim width/diameter

Wheel rims and tires come in a wide range of diameters (fig. 25) and widths
(fig. 26). The nominal diameter of the rim (A) must match the nominal diameter
of the tire (B), and the width of the rim (C) must be compatible with the width of
the tire (D).
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Always follow the rim and tire
manufacturer’'s recommendations
concerning tire models and sizes
that are compatible with your
specific rims.

WARNING: Failure to use a
compatible tire and rim
combination can cause the tire to

unexpectedly lose pressure and
detach from the rim, resulting in
a crash causing serious injury or
death. Ensure the components
are compatible according to the
component manufacturers before
installation. fig. 26

4. Tire clearance

The diameter and width of the
original equipment wheels and tires
on your e-bike have been selected
to ensure they provide adequate
clearance between the rotating tire
and wheel, and the frame, fork or
other components. Any change to
your wheels or tires can affect this
clearance.

Tires that are marked as being
the same size may have different
widths when installed, properly
inflated and mounted on your e-bike.
Always verify your tire clearance with
the tires mounted and fully inflated
even if the replacement tires are fig. 27a
marked as being the same size as
the tires that are being replaced.

Minimum clearance between a properly inflated tire and any part of the e-bike
typically should be at least 6mm (fig. 27a & 27b). Some regulations allow for
clearance as low as 1.6mm. Please refer to your local authorized retailer or your
e-bike manufacturer for additional information about tire clearance.

Always maintain enough clearance between the rotating tire and rim (fig. 26a
& 26b), and the frame, fork or other components. Regularly inspect the frame
and fork for damage, as well as the area around the wheel for debris or objects
that could become stuck.

When riding your e-bike, the tires must not be able to contact the fork, frame
or any components when a suspension system is fully compressed or the wheels
are subjected to flex from side loads. For example, with a suspension fork, the
front tire must clear the fork crown when the fork is fully compressed.
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WARNING: Inadequate tire

clearance can allow debris or
objects to become trapped or cause
the wheels to stop unexpectedly,
which could cause a crash resulting
in serious injury or death.

WARNING: Inadequate tire

clearance that results in
contact between the tire and any
part of the e-bike can result in
damage which can lead to failure,
which could cause a crash resulting
in serious injury or death.

If you have mounted additional
accessories or components on your
e-bike, particularly fenders, these
products may require additional
clearance between the tire/wheel
and the accessory or component.
You should verify the required
clearance for any accessory or
component mounted on your e-bike with the manufacturer, and do not use
the product if the specified clearance cannot be maintained. For additional
information on changing components or adding accessories, see Page
34, Section 7: “Safely Operating Your E-bike”, subsection L: “Changing
Components or Adding Accessories”.

WARNING: Any accessory or component attached to, on or near a

rotating wheel poses a risk of contacting or stopping the wheel, leading
to a crash resulting in serious injury or death. Before every ride check to
ensure that all such accessories and components, and the fasteners used to
attach them, are securely mounted to your e-bike.

WARNING: Any object that unexpectedly and abruptly stops the
rotation of the front wheel can cause the e-bike and rider to pitch
forward (fig. 5), which can result in serious injury or death.

5. Tire valves

There are primarily two kinds of bicycle tire valves: The Schrader
Valve and the Presta Valve. The bicycle pump you use must have the
fitting appropriate to the valve stems on your e-bike.

The Schrader valve (fig. 28a) is like the valve on a car tire. To
inflate a Schrader valve tire, remove the valve cap and clamp the pump
fitting onto the end of the valve stem. To let air out of a Schrader valve, =)
depress the pin in the end of the valve stem with the end of a key or ‘
other appropriate object. ‘

The Presta valve (fig. 28b) has a narrower diameter and is only —
found on bicycle tires. To inflate a Presta valve tire using a Presta

67



89

"fejes Aispeg oig-3, :9 uonodas ‘0l abed pue Asjes Aispeg uol-wniyy
[eJauUd9), :¢ Uo1I3S ‘¢ abed UO paulNo se Aisyeq JNoA ulejuiely .
"S|BAJB)UI BOIAIBS 8YIg-0 Jnoge suonsanb Aue oy Jajiejal paziloyine InoA o}
Jajal ases|d "lainjoejnuew ay) Aq apew SuoljepuawiLIOdal 99IAISS |[B MO||04

‘yjeap 4o Ainfuj jeuosiad snolas asneo

ued yolym ‘ebewep uj jnsal ues spusuodwiod waysAs aAup Jayjo Jo Aispeq

‘“Jojow 3y} Jo sjeusajul sy} ypm Buiadwe} Auy "spusuodwiod wiaysAs aALp

ayj jo sped Aue asiA19s Jo jsnfpe ‘Aypow ‘ajquiassesip ‘uado o} ydwaye Jou
o( "ueldiuyoa) payijenb e Aq pawopiad aq pinoys asiales Auy "syied
9]eadiAIas-19sNn Aue UlejuO0d Jou S0P WA)SAS SALIP Byl :ONINNVM

‘yjeap 10 Aunfui

snouas ul Buinsai }20ys [eD14}09]3 IO 31} JO }SII B 9)ealD 40 9)Ig-3 JnoA 0}
abewep ul }nsal ueds abpajmouy pue s|Iys ‘sjoo} ajsinbal ayj Buiaey
noyym 3 ad1A19s 0} Bundwape 1o ax1q-a snok BulAypoy :ONINYVYM

‘sjusuodwiod Jo Bulim [eoujoale
Buiyoeyap sauinbai jey} a4i 1)y e Buixyy Jo sieab Jo sayelq Bunsnlpe apnjoul
PINOM S82IAISS PBAJOAUI IO\ “Uleyd 8y} Bunieouqn) Jo ayig-a ay) Buiues|d apnjoul
pINOM Sa21AI8S D1seq Jsow ay} ‘ojdwexa 104 ‘abpaimouy pue sjooy Jodoid yum
“Jaumo 8y} Aq pawopad aq ued sjusuodwod paje|al-Wa}SAS-oALIP-UOU 0} 9DIAISS
awos “}lom palinbal Jo ases pue aousjadwod [ealueyosw uo Buipuadap ‘Jsjielal
paziloyine ue AQ aUOp SDIAISS ||e BABY 0} PAPUSLIWODAI SI I BJIYAA J8]Ie)al
paziloyine ue Aq pawiopad ag sAemie pjnoys (sajepdn asemully/aiemyos ‘Buiim
‘(s)Josuas ‘(s)Ae|dsip ‘Aseneq ‘Jojow) sjusuodwod Wa)SAS BALIP 8y} 0} 80INIBS
"UoljeWIOUI [BUONIPPE JO) J3jIB)al paziioyine JNoA
0} Jojas asea|d ‘eoueuajulew Jo Juawisnipe ‘uone|eisul Jusuodwod o} paje|al
suonsanb Aue aaey noA Ji 10 4ndo0 swajqold 1o suonounjew Aue j| ‘sjusuodwod
9Y1g- UIBMSD JO UOI}BIOLIS}OP/UOISOLI0D Ul JNSSS UBD ‘MOUS 10 UIp ‘Ules ‘}es
peod 0} ainsodx3 "sjusuodwod sy pue aY1g-a InoA jo Aouejoadxe ] wnwixew
pue aouewJopad ‘uonouny aes pue Jadold ay} ainsus 0} UBIDIUYDS) pallienb
e Ag 901AI8s pue aoueuajulew ‘uonoadsul Jejinbal sasinbal ax1g-2 INoA
wia)sAg aALIQ [e214399]] 3y} Buldiaieg 'y

9)Ig-3 JnoA Buloinieg pue Buluiejuie "z1

-3|qissod se uoos se aqnj} payojed e aoe|day °|je} pue [0JjU0d

9s0] 0} noA asned p|nod yoiym ‘ainjies agn} ajqissod ui Buiyjnsai ‘jiey

ued aqgnj} ayj} ‘sayojed jesanas Ajdde uo A3oaliod yojed ayy Ajdde jJou op nok
3| “lredas Aouabiawa ue si agny e Buiyojed ayiq-a 1noAk api noA uaym
aqgnj Jauuj aleds e Aues noA jey) puswwodas Ajybiy apn :ONINMVYM

"WIB)S dAJBA By} Ssaudap pue Jnu }00| wals aAjeA a8y} dn uado ‘OnjeA ejsald

B JO INO JIe 18] O] "Uone|jul Ja)je aAjeA ay} 8s0|) "Buny dwnd Japelydos ay) ojul sy
Jaydepe ay] ‘oAjeA 8y} dn paauy 9A,NOA 80U0 WB)S SAJBA 8U) O} U0 SMBIOS YoIym
(43p18324 POZIIOYINE INOA 1B B|qE|ieAR) Ja)depe e)jsalid e paau ||,noA ‘Bumiy dwnd
J9peIYIS B U}IM SABA BISDId B 9)ejjul 0] "dlejjul pue ‘peay aAjeA 8y} 0} Uo peay
dwnd ay} ysnd uay] "dn 1 984} 0} WSS SAJBA BY} UO UMOP ysnd pue ‘Jnu }00| wals
aAjBA 3y} (8SIMYO0[0181uN02) Mmaosun ‘ded aAjeA ay) anowal ‘dwnd 8j0A21q papeay



69
"90IAJBS SIY} J0} 8bieyd jsepow e aq Aew aiay) ‘Olueyoaw e Jo
aw ay) ainbau [jim 1ey) aouls “Ajpoauiod Buiyifiana pip noA jey) ains ayew o} jsnl
‘9¥1g-9 8y} apu NOA 210joq pue Bulylowos uo JJOM NOA awi 1S.l} 8y} HJOM INoA
10 Ajjenb ay} )o9yo 0} Jgjiejad paziioyine JnoA yse noA jey) puswiwodal Spn
‘eale JnoA
ul s8sIn0d Jiedal 819421q Jo AjljIge|ieAe ay) Inoge Jg[ie}al Pazuoyine INoA )SY '€
“Jledas 9[0A21g UO Y00 B puUSWWIOIdI 0} J3[IB}a) POZUOYINe INOA )SY 2
"Jainjoejnuew
Jusuodw oo 8y} J9BIUOD JO ‘9)Ig-8 JNOA Uo sjusuodwod 8y} Joj SUOIONJISUI
90IAJI9S pUE UOIje||B)SUl S, JainjoenUBW 8y} JO} J|IB}al PazIIoyine JnoA ysy |
:9Y19-9 JnoA uo
MIOM Jiedal pue 92IAISS JOUIW Op 0} UIed| 0} JUBM NOA J| "}J8SINOA 9)1g-8 InoA Jo
sued (Aleyieq pue wa)sAs aALP-UOU) [BdIUBYDSW BY) 92IAISS 0} YSim Aew NOA
9)1g-3 JNOA JO Slied [ealueyaaly ay} buioinieg g

‘yjeap 1o Ainful snolas asnes ues Yaiym yseuod e ul 1o 3y1g-2

ay) 0} abewep ui }nsas Aew 991A13s 10 Juswisn(pe Jadosdw] “way} aysjdwod

Aj1adoud 03 moy Jsjie)al paziioyine JnoA wouy pauied] aAey noA jijun ayiq-a
1noA uo 321n3s Jo syuswisnipe Aue uibaq jJou oqg "s]|00} pue abpajmouy
|e1oads auinbal syse} Jiedal pue a91AI13s 9)1q-9 Auely :ONINYVM

*sjuawalinbal asueuajulRW JNOA BuluiwId)ap Ul

djay Joj 13j1e}a1 paziioyine 1nok }nsuo) "uoieso| siydeisboab o} ajAys BuipLi

anoA wouy Buiyyhians Aq pauiwialap aq ||im sjuswalinbai asueuajuiew

lenpiAipul JnoA jeyy si juepodwi Ajjenb3 “iajiejal pazuoyine anok Aq

pawuoyiad jenuew siyj ui paquoasap Ajjeayioads jou si jey) adueuajuiew Jo

Jiedas Aue aney noA jey) [eanio si ) ‘Ainful ajqissod pue yseus e jo sasueyd

ay} aziwiujw djay o} JapJo uj 8¥1g-a JnoA urejuiew Jojpue siedas Apjadoud

0} palinbai uoew.oyul ay) |je apiaoad 0} jenuew sy} 1o} ajqissodwi si )|
‘Buisealoul s| uoneAouul jo ased ayj pue ‘xajdwos asow syuauodwod
9]9A21q pue sayIg-2 apew aAey sadueApe [edibojouydsal :ONINMVYM

‘sjusuodwod 1ajj043u09 Jo Aeidsip pajunow-legajpuey Aue 0} abewep ui }nsal
ueo siy| "Jeas pue siegajpuey ay) 0juo umop apisdn ay1g-8 8y} uin} Luoq

‘Buneiol ueys walsAs aaup ay) pue uo uiny Ajpajoadxaun walsAs ay) pjnoys

Ainfur Jo ysu 1e Jou 81,n0A ains ayew pue ‘@2IAIas Ji10ads e 1o} Alessadau

A|@Injosge ssajun Jo pauiny sI Wa)sAs ay) ains ayew ‘parowal A|ISes jou

pue aweJ} 8y} ojul pajelbajul sI Alepeq ay) 4| “eoueusiulew Buiuels a1ojaq
Aianeq ay) anowal ‘a|qissod Ji ‘ayig-o ue uo ad1AIas Bulwiopad UBYAN

‘uea|o ayIg-a ay) deay Auenbay "sued Bulim

pue wa)sAs aAup aYIg-2 sapnjoul sy “siusuodwod 9[0Aaiq 0y Buibewep aq
ued ‘Jeams SE [|9M Se ‘UBad0 dy} Jeau Jo Jajuim ul Buipl woly }jes pue Juiq .

"alnjie} ul }nsal ued sjuauodwod asay}

01 juied BuiA|ddy "Aseneq ay) Buipnjoul ‘9xIg-8 JnoA uo sjuauodwod walsAs
aALp 3y} Jo Aue 0} sjeoiwayd Jo juied ‘syuabe Buiues|o Aue Ajdde jou oqg -

"19|IBjaJ paziioyine InoA

Aq Aiessadau se paoejdas pue pajoadsul 89 pjnoys pue WalsAs aALp 8y}

0} abewep uj }NsaJ UBD SUOI}0BUUOD peq Jo ‘sBn|jd papo.lod Jo 9S00 ‘salm

pabewep asimiayio 1o pakel "Buuim 3|qisin Aue j0adsul 0S|y "UOISOLIOD JO
subis Aue 1oy sjeuiwua) Aleneq ay) 10adsul osje ‘suonoadsul oipouad Bung .



We also recommend that you ask your authorized retailer for guidance on
what spare parts, such as tires, inner tubes, light bulbs, batteries, patch kit or
lubricants it would be appropriate for you to have once you have learned how to
replace such parts when they require replacement.

C. Service Intervals

Some service and maintenance of mechanical parts of an e-bike can and
should be performed by the owner, and require no special tools or knowledge
beyond what is presented in this manual.

The following are examples of the type of service you should perform
yourself. All other service, maintenance and repair should be performed in a
properly equipped facility by a qualified e-bike mechanic using the correct tools
and procedures specified by the manufacturer.

1. Break-in Period: Your e-bike will last longer and work better if you break
it in before riding it hard. Control cables and wheel spokes may stretch or
“seat” when a new e-bike is first used and may require readjustment by
your authorized retailer. Your Mechanical Safety Check will help you identify
some things that need readjustment. Refer to Page 22, Section 7:

“Safely Operating Your E-bike“, subsection B: “Mechanical Safety Check”.
But even if everything seems fine to you, it's best to take your e-bike back to
your authorized retailer for a checkup. Authorized retailers typically suggest
you bring the e-bike in for a 30-day checkup. Another way to judge when

it's time for the first checkup is to bring the e-bike in after three to five hours
of hard off-road use, or about 10 to 15 hours of on-road or more casual
off-road use. But if you think something is wrong with the e-bike, take it to
your authorized retailer before riding it again.

2. Before every ride: Mechanical Safety Check (Page 22, Section 7: “Safely
Operating Your E-bike", subsection B: “Mechanical Safety Check”).

3. After every long or hard ride: if the e-bike has been exposed to water or
grit; or at least every 100 miles: Clean the e-bike and lightly lubricate the
chain’s rollers with a good-quality bicycle chain lubricant. Wipe off excess
lubricant with a lint-free cloth. Lubrication is a function of climate. Talk to
your authorized retailer about the best lubricants and the recommended
lubrication frequency for your area.

4. After every long or hard ride or after every 10 to 20 hours of riding:

» Squeeze the front brake and rock the e-bike forward and back. Everything
feel solid? If you feel a clunk with each forward or backward movement
of the e-bike, you probably have a loose headset. Have your authorized
retailer check it.

« Lift the front wheel off the ground and swing it from side to side. Feel
smooth? If you feel any binding or roughness in the steering, you may
have a tight headset. Have your authorized retailer check it.

» Grab one pedal and rock it toward and away from the centerline of the
e-bike; then do the same with the other pedal. Anything feel loose? If so,
have your authorized retailer check it.

» Take a look at the brake pads. Are they worn or not hitting the wheel rim
squarely? Time to have your authorized retailer adjust or replace them.

« Carefully check the control cables and cable housings. Any rust? Kinks?
Fraying? If so, have your authorized retailer replace them.

70



1L
"S|eAla)ul 9OIAISS
9Y1g-9 1noge suonsanb Aue o} Jgjiejal paziloyine JnoA 0} Jajal ases|d "/
"19|1e1a1 pazuoyine JnoA 993 ‘juswisnipe Jo 1no 8q Aew Jnajjielap
ay) Jeab 0y Jeab wouy Apainb pue Ajyjoowss Yiys 1,uom uleyd ay} §| "saxelq
3y} 3o9y92 JajIe}al paziioyine JInoA aneH "ay1g-2 ay} apu 1,uop ‘(osyo Alojes
[eoaluUBYO9, 1g uonoasqns ‘ aYIg-3 InoA BunesadQ Ajpjes, 12 uonodas ‘zez
abed) 3oay) A1ajeS [Bo1UBYDS|\ BY) S|IE) JOAS| dXelq JaYlL J| :paiinbai sy "9

¢ abed abed uo Buijeys
‘sjuauodwod s} pue a)ig-d JnoA jo uedsayl] ay] ‘g xipuaddy pue ayig-3
InoA jo asn papualu] ‘y xipuaddy peas 0} ains aq asea|d ‘Ajueliem ayj jo
sw.I9) 3y} 0} }03lgns palanod si 3)1g-2 a3y} Jey) sueaw Ajuo }| "19Aal0} }se|
1lIM 1o ua)o.q ag jouued ayiq-a ay} jey} }sabbns o} Jueaw jou si Ayueliem
S,9)19-9 Y] "3y1g-a ay} Jugns noA ysiym o} Juawjeal ayj o} pue op noA
Buipii Jo pury ayj o0} pajejal uayo si a}l] }onpoid "Ajueriem ayj Jo wia} ay}
jse] |1im Jonpoud ayj} jey) aajuesenb ou si s1y} ‘4ainjoejnuew ay} Aq awi jo
pouiad payioads e 1o} Ayueriem e Aq palanod aq Aew spusauodwiod jenpiAipul
JO 10 3)1g-3 1noA jo diysuewiom pue sjeriajew ayj} Iy "pasejdal aq o}
Spaau pue 3j1] [njasn s} Jo pud ay} je si| Jed e jey} ajesipul pue anbiyey
pasnea-ssaus Jo subis ale uoljelojoasip pue Buihely ‘syoeld ‘sayojelog

"1apll 8y} 0} yjeap Jo Ainfuir snouas Buisneo ‘|iey A|jesiydoajsejed

pue Ajusppns ued jJuauodwiod ay} ‘Papaadxa si 9j9Ad a}l] sjusuodwod e |

*$9]9A0 9)1] JUBIBYIP SARY puUe SaJeJ JUIBYIP Je SSal)s Wwouy anbijey Jo Jeam
Swis|uBYOI9W pue S|elidjew Juaidylq "Ssal)s pue Jeam o} }oalgns ase
sjuauodwod s}i pue 3yig-9 Ue ‘921Aap [edlueydaw Aue a)iT :ONINYVYM

‘(sye9) Jo/pue Jie padded; 0}
anp) Jamod Buiddols ajenbape Hunessuab Jnoyum sdub ayy 01 Aem ayy ||e
passaidap aq ued jey) si1aAd| Jo/pue A-abuods, |99} Jey) sayelq olnelpAH
“19|1eya4 pazioyine Jnok Agq Bulusybiens pasu pue juaq ale jey} SI0jol 9SIq
"AjIn} 1084394 J,UOM JO/PUE YON}S BJE JBy) SUOISId »
‘(suolsid papuaixa-19A0 0} pead| ued yoiym) sped JNo-UIOAN -
'slojol uo Buiqgni sped -
:apl Alana a10j9q sanss|
9S8y} 40} Yo8y) "sdals uonoadsul Jo 189S Jualayip e ainbal sayelq 9siq °G
‘g xipuaddy
os|e 99g "paoe|dal g O} Spadu pue ayl| [NJBSN S} JO pud ayj je si Jed e
ey} ayeolpul pue anbie} pasned-ssal)s Jo subls ale 8say] "UoIeIojodSIp
Jo s¥oeID ‘sayojelos deap Aue Joj jsodieas ay} pue wajls ay) ‘siegajpuey
ay) ‘(sjuiol agny |je punoJe eale ay) ul Ajyenoied) awel) ay) Yoay) -
"Jou ale jey) Aue uayybn
pue ‘a1ndas ||1}s aJe Sa1l0SSa00E pue sHEed |[e Jey) ains a)ew 0} Y08y .
‘abewep wiu Aue 9as noA Ji Jgjie1al pazioyine InoA
}NSU0) "S8Yd)eIOS pue sjuap ‘sBulp ‘Jeam $S89Xd Jo} SWI [98YM BU} 3oayD
‘Alessaoau JI way) aoe(dal Jojielal
paziloyine InoA aAeH "sasinig JO SJND ‘Jeam SSBIXa IO} Sall} dY} Y08y .
"'ssauanJ) pue
UOISUS} 10} [99YM BU} %089 Jajie}al pazuoyine JnoA aAey ‘@soo| |98} Aue
1] @awes ay) 1noge |99} ||e Aay) oq “1ebuly xapul pue quiny} JNoA usamiaq
|[99YyMm yoea Jo apIs Jayyd uo sayods o Jied Buluiolpe yoes azasanbg .



<L

*yjeap 4o Ainfui snoLias ‘|oa3uod jo ssoj Buisnes ‘A|jeoaiydosys

-ejed pue Ajuappns |ie} ued anbiej ssalys wouy Buuayns syusuodwon
‘Ajaanjewaad anbiye} 03 way)y Buisnes ‘syusuodwiod aj2A2iq
uo ssauys Aieuipioexa ind ued joedwi J8Y3o 10 Yseld y :ONINYVYM

" Syusuodwod s} pue 3y1g-9 1noA jo uedsayi ayl,, :g xipuaddy osje 9ag
‘olueyosw paulenb e Aq paoadsul Alybnoloy) pue pajquiassesip uaaqg aAey Ay
J3UN UsppH 89 Jou }snw jJoedwi Ue pauleSNS dABY YdIUm Saxeld J0 S}asyueld ‘Swals
‘sieqajpuey ‘s|paym ‘sawel) Buipnjoul ‘syusuodwod ajsodwod uogle) }oayd
ybnouoy} e 1oy} Jgjielal pazioyine INoA o) 8Ig-8 JnoA axe} ‘yseld Aue Jauy
‘abewep 10} 9)1g-8 INOA 3oayd ‘IXaN
‘Alessagau yI djay |esipaw
398g "Ued NOA }S8q Se Way) JO aled aye) pue ‘salnful 1oy} J|9SInoA 32ayd ‘1sii4
joedw| ue suielsng a)iq-3 INOA J| ‘d



Appendix A: Intended Use of Your Bicycle

WARNING: Understand your bike and its intended use. Choosing the
wrong bicycle for your purpose can be hazardous. Using your bike the
wrong way is dangerous.

No one type of bicycle is suited for all purposes. Your authorized retailer can
help you pick the “right tool for the job” and help you understand its limitations.
There are many types of bicycles and many variations within each type. There
are many types of mountain, road, racing, hybrid, touring, cyclo-cross and gravel
bicycles.

Within each of type of bicycle, one can optimize for certain purposes. Visit
your bicycle shop and find someone with expertise in the area that interests you.
Do your own homework. Seemingly small changes such as the choice of tires
can improve or diminish the performance of a bicycle for a certain purpose.

On the following pages, we generally outline the intended uses of various
types of bikes.

Industry usage conditions are generalized and evolving. Consult your
authorized retailer about how you intend to use your bike.

: )
High-Performance Road
CONDITION 1
Bikes designed for riding on a paved surface where the
tires do not lose ground contact.
INTENDED To be ridden on paved roads only. F‘;L::j:gton
NOT INTENDED For off-road, cyclo-cross, or touring with Ejmy
racks or panniers. —

TRADE OFF Material use is optimized to deliver both light weight and
specific performance. You must understand that (1) these types of bikes are
intended to give an aggressive racer or competitive cyclist a performance
advantage over a relatively short product life, (2) a less aggressive rider will enjoy
longer frame life, (3) you are choosing light weight (shorter frame life) over more
frame weight and a longer frame life, (4) you are choosing light weight over more
dent-resistant or rugged frames that weigh more. All frames that are very light
need frequent inspection. These frames are likely to be damaged or broken in a
crash. They are not designed to take abuse or be a rugged workhorse. See also
Appendix B.

MAXIMUM WEIGHT LIMIT

RIDER LUGGAGE* | TOTAL

Ibs / kg Ibs / kg Ibs / kg
275/125 10/4.5 285/129

* Seat Bag/Handlebar Bag Only
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General Purpose Riding
CONDITION 2

Bikes designed for riding Condition 1, plus smooth gravel
roads and improved trails with moderate grades where the
tires do not lose ground contact.

INTENDED For paved roads, gravel or dirt roads that are el
in good condition, and bike paths. N

NOT INTENDED For off-road or mountain bike use, or for any kind of
jumping. Some of these bikes have suspension features, but these features are
designed to add comfort, not off-road capability. Some come with relatively wide
tires that are well-suited to gravel or dirt paths. Some come with relatively narrow
tires that are best suited to faster riding on pavement. If you ride on gravel or
dirt paths, carry heavier loads or want more tire durability, talk to your authorized
retailer about wider tires.

MAXIMUM WEIGHT LIMIT

0

Forriding on
improved paths
and roadways only

N

RIDER LUGGAGE | TOTAL
Ibs / kg Ibs / kg Ibs / kg
300/ 136 30/14 330/150

for Touring or Trekking

300/ 136 55/25 355/ 161

Cross-Country, Marathon, Hardtails
CONDITION 3
Bikes designed for riding Conditions 1 and 2, plus rough

‘a

trails, small obstacles, and smooth technical areas, including
areas where momentary loss of tire contact with the ground
may occur. NOT jumping. All mountain bikes without rear
suspension are Condition 3, and so are some lightweight rear
suspension models.

For riding on
unimproved
trails with
Small obstacles

INTENDED For cross-country riding and racing which ranges from mild to
aggressive over intermediate terrain (e.g., hilly with small obstacles like roots,
rocks, loose surfaces and hard pack and depressions). Cross-country and
marathon equipment (tires, shocks, frames, drive trains) are light weight, favoring
nimble speed over brute force. Suspension travel is relatively short since the bike

is intended to move quickly on the ground.

NOT INTENDED For Hardcore Freeriding, Extreme Downhill, Dirt Jumping,
Slopestyle, or very aggressive or extreme riding. No spending time in the air

landing hard and hammering through obstacles.

TRADE OFF Cross-Country bikes are lighter, faster to ride uphill, and more
nimble than All-Mountain bikes. Cross-Country and Marathon bikes trade off

some ruggedness for pedaling efficiency and uphill speed.
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MAXIMUM WEIGHT LIMIT

RIDER LUGGAGE* | TOTAL
Ibs / kg Ibs / kg Ibs / kg
300/ 136 5/2.3 305/138

* Seat Bag Only

Front suspension frames manufactured with
original equipment seat stay and dropout
rack mounts only

300/ 136 55/25 355/161

All Mountain
CONDITION 4 A
Bikes designed for riding Conditions 1, 2, and 3, plus W

rough technical areas, moderately sized obstacles, and small

jumps. 4 iy

INTENDED For trail and uphill riding. All-Mountain bicycles vith medhun
are: (1) more heavy-duty than cross-country bikes, but less —
heavy-duty than Freeride bikes, (2) lighter and more nimble than Freeride
bikes, (3) heavier and have more suspension travel than a cross-country bike,
allowing them to be ridden in more difficult terrain, over larger obstacles and
moderate jumps, (4) intermediate in suspension travel and use components that
fit the intermediate intended use, (5) cover a fairly wide range of intended use,
and within this range are models that are more or less heavy-duty. Talk to your
authorized retailer about your needs and these models.

NOT INTENDED For use in extreme forms of jumping/riding such as
hardcore mountain, Freeriding, Downhill, North Shore, Dirt Jumping, Hucking etc.
No large drop-offs, jumps or launches (wooden structures, dirt embankments)
requiring long suspension travel or heavy-duty components; and no spending
time in the air landing hard and hammering through obstacles.

TRADE OFF All-Mountain bikes are more rugged than cross-country bikes,
for riding more difficult terrain. All-Mountain bikes are heavier and harder to ride
uphill than cross-country bikes. All-Mountain bikes are lighter, more nimble and
easier to ride uphill than Freeride bikes. All-Mountain bikes are not as rugged as
Freeride bikes and must not be used for more extreme riding and terrain.

MAXIMUM WEIGHT LIMIT

RIDER LUGGAGE* | TOTAL
Ibs / kg Ibs / kg Ibs / kg
300/ 136 5/23 305/138

* Seat Bag Only

75



Gravity, Freeride, and Downhill

Bikes designed for jumping, hucking, high speeds, or
aggressive riding on rougher surfaces, or landing on flat
surfaces. However, this type of riding is extremely hazardous 5 g

and puts unpredictable forces on a bicycle which may overload
the frame, fork or parts. If you choose to ride in Condition 5
terrain, you should take appropriate safety precautions such as more frequent bike
inspections and replacement of equipment. You should also wear comprehensive
safety equipment such as a full-face helmet, pads and body armor.

INTENDED For riding that includes the most difficult terrain that only very
skilled riders should attempt.

Gravity, Freeride, and Downhill are terms that describe hardcore mountain,
north shore or slopestyle. This is “extreme” riding and the terms describing it are
constantly evolving.

Gravity, Freeride, and Downhill bikes are: (1) heavier and have more
suspension travel than All-Mountain bikes, allowing them to be ridden in
more difficult terrain, over larger obstacles and larger jumps, (2) the longest
in suspension travel and use components that fit heavy-duty intended use.
While all that is true, there is no guarantee that extreme riding will not break a
Freeride bike.

The terrain and type of riding that Freeride bikes are designed for is
inherently dangerous. Appropriate equipment, such as a Freeride bike, does not
change this reality. In this kind of riding, bad judgment, bad luck, or riding beyond
your capabilities can easily result in a crash, where you could be seriously
injured, paralyzed or killed.

NOT INTENDED To be an excuse to try anything. Read Page 33, Section
7: “Safely Operating Your E-bike”, subsection K: “Extreme, Stunt or Competition
Riding”.

TRADE OFF Freeride bikes are more rugged than All-Mountain bikes, for
riding more difficult terrain. Freeride bikes are heavier and harder to ride uphill
than All-Mountain bikes.

MAXIMUM WEIGHT LIMIT

User caution
advised

RIDER LUGGAGE* | TOTAL

Ibs / kg Ibs / kg Ibs / kg
300/ 136 5/23 305/138
* Seat Bag Only
)

Dirt Jump &/
CONDITION 5

Bikes designed for jumping, hucking, high speeds, or For extreme
aggressive riding on rougher surfaces, or landing on flat ) 2 -
surfaces. However, this type of riding is extremely hazardous advised |
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and puts unpredictable forces on a bicycle which may overload the frame, fork
or parts. If you choose to ride in Condition 5 terrain, you should take appropriate
safety precautions such as more frequent bike inspections and replacement of
equipment. You should also wear comprehensive safety equipment such as a
full-face helmet, pads and body armor.

INTENDED For man-made dirt jumps, ramps, skate parks other predictable
obstacles and terrain where riders need and use skill and bike control, rather
than suspension. Dirt Jumping bikes are used much like heavy-duty BMX bikes.

A Dirt Jumping bike does not give you skills to jump. Read Page 33,
Section 7: “Safely Operating Your E-bike”, subsection K: “Extreme, Stunt or
Competition Riding”.

NOT INTENDED For terrain, drop-offs or landings where large amounts
of suspension travel are needed to help absorb the shock of landing and help
maintain control.

TRADE OFF Dirt Jumping bikes are lighter and more nimble than Freeride
bikes, but they have no rear suspension and the suspension travel in the front is
much shorter.

MAXIMUM WEIGHT LIMIT

RIDER LUGGAGE TOTAL

Ibs / kg Ibs / kg Ibs / kg
300/ 136 0 300/ 136

Gravel / Cyclo-cross
CONDITION 2

Bikes designed for riding Condition 1, plus gravel roads
and improved trails with moderate grades where the tires do
not lose ground contact.

INTENDED For gravel and cyclo-cross riding, training
and racing. Gravel and cyclo-cross riding involves a variety
of terrain and surfaces including dirt or mud. These bikes also work well for
all-weather rough road riding and commuting.

NOT INTENDED For off-road or mountain bike use or jumping. Gravel and
cyclo-cross bikes are not intended for mountain bike use. The larger road bike
size wheels are faster and lighter than mountain bike wheels, but not as strong.
Cyclo-cross riders and racers dismount before reaching an obstacle, carry their
bike over the obstacle and then remount.

MAXIMUM WEIGHT LIMIT

RIDER LUGGAGE | TOTAL

Ibs / kg Ibs / kg Ibs / kg
300/ 136 30/13.6 330/150
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and service. Your authorized retailer will help you decide what frequency of
inspection and service is appropriate for how and where you use your e-bike.

For your safety, understanding and communication with your authorized
retailer, we urge you to read this Appendix in its entirety. The materials
used to make your e-bike determine how and how frequently to inspect.

Ignoring this WARNING can lead to frame, fork or other component
failure, which can result in serious injury or death.

A. Understanding metals

Steel is the traditional material for building bicycle frames. It has good
characteristics, but in high-performance e-bikes, steel has been largely replaced
by aluminum and in some cases by carbon fiber or titanium. The main factor
driving this change is interest in lighter e-bikes by cycling enthusiasts.

Properties of Metals

Please understand that there is no simple statement that can be made that
characterizes the use of different metals for e-bikes. What is true is how the metal
chosen is applied is much more important than the material alone. One must look
at the way the e-bike is designed, tested, manufactured and supported along with
the characteristics of the metal rather than seeking a simplistic answer.

Metals vary widely in their resistance to corrosion. Steel must be protected
or rust will attack it. Aluminum and Titanium quickly develop an oxide film that
protects the metal from further corrosion. Both are therefore quite resistant to
corrosion. Aluminum is not perfectly corrosion resistant, and particular care must
be used where it contacts other metals and galvanic corrosion can occur.

Metals are comparatively ductile. Ductile means bending, buckling and
stretching before breaking. Generally speaking, of the common e-bike frame building
materials steel is the most ductile, titanium less ductile, followed by aluminum.

Metals vary in density. Density is weight per unit of material. Steel weighs 7.8
grams/cm?® (grams per cubic centimeter), titanium 4.5 grams/cm?, aluminum 2.75
grams/cm?®. Contrast these numbers with carbon fiber composite at 1.45 grams/cm?.

Metals are subject to fatigue. With enough cycles of use, at high enough
loads, metals will eventually develop cracks that lead to failure. It is very
important that you read the basics of metal fatigue below.

Let's say you hit a curb, ditch, rock, car, another cyclist or other object. At any
speed above a fast walk, your body will continue to move forward, momentum
carrying you over the front of the e-bike. You cannot and will not stay on the
e-bike, and what happens to the frame, fork and other components is irrelevant
to what happens to your body.

What should you expect from your metal frame? It depends on many
complex factors, which is why we tell you that crashworthiness cannot be a
design criteria. With that important note, we can tell you that if the impact is hard
enough the fork or frame may be bent or buckled. On a steel e-bike, the steel fork
may be severely bent and the frame undamaged. Aluminum is less ductile than
steel, but you can expect the fork and frame to be bent or buckled. Hit harder and
the top tube may be broken in tension and the down tube buckled. Hit harder and
the top tube may be broken, the down tube buckled and broken, leaving the head
tube and fork separated from the main triangle.

When a metal e-bike crashes, you will usually see some evidence of this
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ductility in bent, buckled or folded metal.

It is now common for the main frame to be made of metal and the fork of
carbon fiber. See Page 81, “Appendix B: The Lifespan of Your Bike and its
Components”, subsection B: “Understanding composites” below. The relative
ductility of metals and the lack of ductility of carbon fiber means that in a crash
scenario you can expect some bending or bucking in the metal but none in the
carbon. Below some load the carbon fork may be intact even though the frame is
damaged. Above some load the carbon fork will be completely broken.

The Basics of Metal Fatigue

Common sense tells us that nothing that is used lasts forever. The more you
use something, and the harder you use it, and the worse the conditions you use it
in, the shorter its life.

Fatigue is the term used to describe accumulated damage to a part caused
by repeated loading. To cause fatigue damage, the load the part receives must
be great enough. A crude, often-used example is bending a paper clip back
and forth (repeated loading) until it breaks. This simple definition will help you
understand that fatigue has nothing to do with time or age. An e-bike in a garage
does not fatigue. Fatigue happens only through use.

So what kind of “damage” are we talking about? On a microscopic level, a crack
forms in a highly stressed area. As the load is repeatedly applied, the crack grows.
At some point the crack becomes visible to the naked eye. Eventually it becomes so
large that the part is too weak to carry the load that it could carry without the crack.

At that point there can be a complete and immediate failure of the part.

One can design a part that is so strong that fatigue life is nearly infinite. This
requires a lot of material and a lot of weight. Any structure that must be light and
strong will have a finite fatigue life. Aircraft, race cars and motorcycles all have
parts with finite fatigue lives. If you wanted an e-bike with an infinite fatigue life, it
would weigh far more than any e-bike sold today. So we all make a tradeoff: the
wonderful, lightweight performance we want requires that we inspect the structure.

What to Look For

* ONCE A CRACKS STARTS IT CAN GROW AND
GROW FAST. Think about the crack as forming a path-
way to failure. This means that any crack is potentially
dangerous and will only become more dangerous.

SIMPLE RULE 1 : If you find a
crack, replace the part.

* CORROSION SPEEDS DAMAGE. Cracks grow more
quickly when they are in a corrosive environment. Think
about the corrosive solution as further weakening and
extending the crack.

SIMPLE RULE 2 : Clean your
e-bike, lubricate your e-bike,
protect your e-bike from salt,
remove any salt as soon as
you can.

* STAINS AND DISCOLORATION CAN OCCUR NEAR
A CRACK. Such staining may be a warning sign that a
crack exists.

SIMPLE RULE 3 : Inspect and
investigate any staining to see
if it is associated with a crack.

* SIGNIFICANT SCRATCHES, GOUGES, DENTS

OR SCORING CREATE STARTING POINTS FOR
CRACKS. Think about the cut surface as a focal point
for stress (in fact engineers call such areas “stress ris-
ers,” areas where the stress is increased). Perhaps you
have seen glass cut? Recall how the glass was scored
and then broke on the scored line.

SIMPLE RULE 4 : Do not
scratch, gouge or score any
surface. If you do, pay fre-
quent attention to this area or
replace the part.
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Appendix C: Fastener Torque Specifications

Correct tightening torque of threaded fasteners is very important to your
safety. Always tighten fasteners to the correct torque. In case of a conflict
between the instructions in this manual and information provided by a
component manufacturer, consult with your authorized retailer or the
manufacturer’s customer service representative for clarification. Bolts that
are too tight can stretch and deform. Bolts that are too loose can move and
fatigue. Either mistake can lead to a sudden failure of the bolt.

Always use a correctly calibrated torque wrench to tighten critical
fasteners on your e-bike. Carefully follow the torque wrench manufacturer’s
instructions on the correct way to set and use the torque wrench for
accurate results.

FASTENER RECOMMENDED TORQUE
WHEELS

PEDALS

SEAT POST CLAMP
SADDLE CLAMP
STEERERCLAMP
HANDLEBAR CLAMP

CONTROL LEVER CLAMPS
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