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WARNING—FOR YOUR SAFETY READ THIS FIRST

To the PowerCranks novice, riding a bicycle with PowerCranks will feel substantially different than when us-
ing regular cranks and could be more dangerous if you will be riding them on a bicycle outdoors. For your safety,
get used to these differences, especially before riding in areas that may involve increased danger, such as in traf-
bc, around potentially unpredictable people (such as on 6joggingd or obikeé paths), or on rough or uneven ground. |
recommend riding in a totally controlled environment, such as an empty parking lot or on a training stand for a few
rides, until these differences are well understood. Riding safely is your responsibility! PowerCranks, Inc. will
assume no liability for any accidents or injuries that occur as a result of unfamiliarity with or misuse of
PowerCranks'* and/or increased speed and/or riding in an uncontrolled environment and/or failure of the
cranks while riding. If others use your PowerCranks you will be responsible for their safe use of this prod-
uct. If you do not wish to assume these responsibilities do not install them and return them to us for a full
refund.

While your PowerCranks are intended to be used just like ordinary cranks in training you will not be able to
do so until you get used to some major strangeness (which our PR person insists we should call features) and get
through a very quick learning curve. How strange are they? Just let me say, don't let your grandmother ride on them
(unless she competes competitively)! These features include:

A Getting into toe clips/cages is very difpcult. Getting attached to pedals is easily done, once learned, but
different and, therefore, initially, more difpcult. Unclipping to stop on a street can also be different.

A Coasting is different and feels strange.

A Cornering could be more dangerous.

A Rising out of the saddle while going over bumps and obstructions is impossible.

A Stopping, especially emergency stopping, can be different and more difpcult for two reasons. 1) You may
be riding faster and 2) you cannot raise out of the saddle to move your center of gravity backwards, as
some do.

One more warning, PowerCranks have precision moving parts and have limited strength so can be
broken. Although strong and reliable, they may not be capable of taking everything you might be able to dish out.
Early model clutches are rated to accept a tangential force to the pedal of over 100 lbs (most people hardly ever
exceed 40) while the stronger model 5 clutches are rated at over 150 Ibs. Clutch failure from exceeding these limits
is most likely to occur once some facility with the cranks has been achieved and one is trying to power away from a
stop, when clutch torque can be very high. If the clutches are torqued beyond their rated limit they can break. Some-
times some internal springs break and the clutches fail on their own. Either way, clutches are warranted against
breakage during normal use for two years. If this occurs, return them for prompt replacement or repair.

As you get more time on these things all the strangeness will start to go away and it is onormalé cranks that will
start to feel strange to you (although the adaption period going back only takes a few minutes). Have o6funé and be
safe.

Frank Day, Inventor



Introduction

Is this really possible? After many years of riding around on a bicycle you are now (and, probably, for the
very prst time) going to read an instruction book on how to use a pair of bicycle cranks! Arenit you glad your
parents didnit make you do this before they let you ride your prst bike? Of course, that was in the days before
you took your athletic performance seriously. Although you may think you pedal properly now, you are about to
bnd out that you really donit, at least not all the time. Unfortunately, regardless of how many times you read these
instructions, the prst time you use your PowerCranks they will feel very strange and most feel very humbled.

This manual assumes you have purchased your PowerCranks because you want to improve your athletic
performance and you are mounting your PowerCranks on a bicycle to ride on the road. The fact that Power-
Cranks have humbled essentially every new user (including some of the best athletes in the world) means they
must be training muscles not easily trainable (at leastusing previously available techniques). As it is not possible
to achieve PowerCranks benepts in any other realistically available way | consider PowerCranks to be one of the
greatest athletic training tools invented for the serious athlete. As long as your sport relies on your legs for speed
and/or coordination, training with PowerCranks will improve your performance. Unfortunately, the key word in
the previous sentence is TRAINING as proper PowerCranks use requires a lot of hard work before the benepts
are realized. This is especially true if your primary sport involves cycling since it is just as important to retrain the
brain as it is to train the muscles and retraining the brain takes much longer than simply training muscles. The
amount of improvement you'll see from training with PowerCranks is dependent on your current abilities how you,
and you alone, use them.

How much improvement is possible?

How much you can improve depends on three things. 1. What are your current weaknesses and how well
the PowerCranks address those weaknesses. 2. How hard you are willing to work with the PowerCranks. 3. How
long you work with the PowerCranks. Our data shows a 40% increase in cycling power is probable for most new
users, in less than one year. For most of you that means a year from now you could be 2-3 mph faster. For run-
ners, speed skaters, cross country skiers, etc., the degree of potential improvement is also substantial in that the
average runner can improve his/her marathon pace 30-60 seconds per mile in 3-4 months and sprinters should
be able to take 0.2-.3 seconds off their 40 - 100 meter time in the same time frame. About 80% of users who run
will set a personal record in a running race within 3 months of starting regular PC training. Of course, the better
you are now the improvements seen are likely to be smaller but, by the same token, the better you are now the
harder it usually is to see even small improvements.

For other athletes, where speed, coordination and endurance is important to their sport but not measured
directly (hockey, soccer, football, pgure skating, etc.), quickness and acceleration improvement should be easily
noticeable to the athlete in a very short period of time but the agility, balance and coordination benepts are much
more subtle and difpcult to measure. Most of the time the athlete will "know" they are better without necessarily
knowing why or how much.

One more thing, in almost all sports the rate of injuries should be reduced. Injury rates (especially major
knee injuries, hamstring and/or "groin" pulls) in several sports have been correlated to muscle imbalance in the
legs and/or hip yexor aerobic capacity. With improved muscle balance in the core and between the right and
left legs and the agonist/antagonist (yexor/extensor) muscles, and improved lower extremity coordination, and
improved aerobic capacity of all the LE muscles injury rates should be reduced. For the already injured, doing
all this will also result in faster and improved rehabilitation. Many injured athletes have reported setting running
personal records immediately after rehabilitation with PowerCranks.

So, welcome to the world of PowerCranking, where, at prst, even the best get to experience a very humbling
experience, pedaling with PowerCranks. But, if you will do the work, PowerCranks will improve your performance
— the amount of improvement only being limited by your own effort and desire.

Warning

| know you're anxious to get started with the cranks but please, please, please read the following instruc-
tions before doing so because the prst time you are going to pnd these cranks REALLY strange. This "strange-
ness" could affect your safety, especially if riding in trafpc or other uncontrolled situations.

Frank Day
Inventor and founder of PowerCranks
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Congratulations on your purchase . . . get ready to have some "fun"

These instructions assume you made this purchase because you are a serious or fairly serious athlete and
want to improve your performance in either cycling or running. Please read this instruction manual to help you
better understand the differences between PowerCranks and what you are used to so you can transition quickly
and, more importantly, safely. After that we want to help you maximize your benepts from training with this de-
vice. Good luck in your athletic endeavors.

What’s different About PowerCranks that could affect your safety

Your PowerCranks are meant to be used, at least most of the time, just like ordinary bicycle cranks but, at
prst, you will notice some major ostrangenesso affecting how you ride the bicycle which might affect your safety.
These ostranged features include:

Strange feature #1. Getting attached to your pedals.

PowerCranks will not operate without each foot being prmly attached to the pedal in some fashion since the
pedal will not come up unless you can and do pull it up. If you will be using them on the road, toe clips (cages)
are not recommended as it is much more difpcult to get into or out of toe clips, especially in an emergency. Clip-
less pedals (cleats) are recommended - every brand works acceptably well. Cages are perfectly acceptable for
indoor use on an exercise bicycle or training stand, especially if you are mostly interested in running improve-
ment as it is easier to run immediately after your PowerCranks workouts (more about this later). If you will be
using cages it is important that your foot is snugly tied in so the foot does not feel loose and so you foot cannot
pull out when pulling back or up. If riding on the road and using clipless pedals, clipping in is quite easy but at
brst will be somewhat difpcult because with PowerCranks the prst foot is clipped in normally but the second pedal
will be found pointing down towards the ground and unsupported. This takes a little getting used to and if you
start off going uphill you could quickly coast to a stop and fall while you are trying to get clipped in. But, once you
learn this new skill, getting attached is not difpcult. If you are new to clipless pedals be sure you understand how
to unclip before venturing outside.

Strange feature #2. Coasting and cornering.

Whenever you stop pedaling you will pnd both feet, immediately, go to the bottom
of the pedaling arc. This feels really weird but it is not a particularly bad thing (other than
looking funny because, in fact, it actually lowers your center of gravity) unless you are go-
ing around a corner rather sharply when your inside pedal could hit the ground or unless
you are going over a speed bump (see below). One more thing, as you improve and you |
pbnd yourself riding faster you must be concerned with traction on corners due to increased ===
speed such that you may not be able to take corners as sharply as you are accustomed.  When comering one must lit the inside
Therefore, practice cornering. With practice you will be able to hold the inside leg up dur-  aiie cooto o & remaring o
ing sharp corners to avoid the possibility of hitting the ground. This difference actually comer on PowerCranks during the 2006

Ironman Canada race. Of note: he had the

improves your cornering technique because proper cornering technique requires one to  fastestbike splitin this race!
unweight the inside pedal. Always be aware of the hazards of cornering at increased speed.

Strange feature #3. Going over bumps and obstructions.

Going over speed bumps or pot holes will be another new experience for you if you, like many people, rise
up off the saddle to negotiate these obstructions. The prst time you try to raise off the saddle you will pnd both
feet at the bottom of the arc and (if your saddle height is adjusted properly) your buttocks only about 1/2 inch
above the saddle. This feels really strange and, with both feet down, your pedals can hit the speed bump as
you go over it (depending upon the height of the obstruction). And, although possible, donit expect to be able to
bunny hop anytime in the near future. Get used to this "feature" before you venture into unfamiliar territory.

Strange feature #4. Riding out of the saddle.

Riding out of the saddle is really hard for most people and is the last skill most people learn. Donit even
bother trying until you have the mechanics of normal riding down pat. It can be done and there are some drills
to help you learn this which are covered later. With practice, this will become easy (as if one ever wants to go
oeasyt when pedaling out of the saddle) and natural.



Strange feature #5. Braking.

Well, not really a feature, except as related to the major feature, increased speed, but | didnit want to break
the yow. If, as expected with PowerCranks you are moving faster than you are used to, stopping distances will
be substantially longer than you are used to because of increased speed. Your total energy is proportional to
the square of your velocity and so stopping distance increases with the square of the velocity. Beyond sim-
ply taking longer to stop, emergency braking poses another potential problem. Many people perform an
emergency stop by rising out of the saddle and then pushing their body rearwards (which moves oneis center of
gravity back) so they can brake harder with the front brake without going over the handlebars. It is hard to do
this with your PowerCranks since it is difpcult to rise out of the saddle enough to move back. Practice your emer-
gency stop technique before venturing into trafpc or other uncontrolled environments. Riding safely is your
responsibility.

Strange feature #6. Be Careful.

Just as your bicycle chain, wheel, tires, or frame can suddenly fail during use, causing a dangerous situa-
tion, so can the PowerCranks. If a PowerCranks clutch suddenly fails under high load it will behave similar to a
chain breaking. There are two major causes for these failures. There are some small springs in the clutch neces-
sary to proper clutch functioning, and these sometimes break on their own (this type of failure usually doesnit
result in complete failure but, usually, slipping under load). The second reason is exceeding the rated torque of
the clutches. Our newest clutches are 50% stronger than our original clutch which we hope will take this clutch
failure rate close to zero. Of course, no component can have a zero failure rate so be careful. These failures oc-
cur most often starting up from a stop quickly after people have started to become comfortable with the cranks
and are starting to ride then hard. Strangely, this rarely occurs to pros, who you would expect to put the most
force on the pedals. Perhaps the pros have put more effort into becoming désmoothé over the less experienced.
So, as you develop your PC pedal stroke you should become smoother and risk of clutch failure should go down
even though you are riding with more power. Anyhow, be aware of the possibility and please ride with caution
and in control.

Strange feature #7. Stopping.

Whenever you stop pedaling you will pnd both feet, immediately, go to the bot-
tom of the pedaling arc. This was discussed earlier when discussing cornering and
going over speed bumps and other obstructions. Another issue related to this has to
do with the need to be aware of the curb when stopping at stoplights, etc. The prob-
lem occurs after unclipping to put the foot down when stopping as we usually do that
with the curbside foot (on normal cranks this puts the trafpc side crank down and the
curbside crank up) but when doing this with PowerCranks the curbside crank will fall
to the bottom of the arc and, if the bike comes too close to the curb, the pedal/crank
can hit the curb, which could cause you to fall (see picture).

,"“.

o

Strange feature to your lawyer: Your responsibility
Bicycling is inherently dangerous. Always wear a helmet and don’t expect others to see or look out for you.
While it is possible to ride PowerCranks in most environments (such as in trafpc, etc.) with reasonable safety (as
it is a regularly equipped bicycle) it is your responsibility to ride safely in all situations.

Summary

To summarize, if, at prst, PowerCranks donit feel strange to you, donit tell your friends because the fact that
you are really a space alien will be exposed.



HOW TO USE THIS MANUAL

Changes in this manual.

PowerCranks were introduced to the world in 1998. Over the years we have learned a lot regarding both
who can benept from using them and how we think they should be used to get the most benept from them. Lots
of people have different ideas as to how to use them for ¢bestd benept. And, we keep learning from what works
and what doesn't so if you come back and read this in 10 years you may see that our recommendations have
changed. Along with this we encourage you to view videos available at the web site that might explain things in
a different way or from a different perspective to help you use them to more efpciently achieve your goals or go
beyond. If you do something different from what we recommend and it works really well, let us know so we can
learn from your experience. If you do something different and it doesnit work really well, donit blame us. But, by
the same token, if you do something different and it works really well for you, please let us know so we can learn
from your experience and incorporate your experience into our recommendations.

Who uses PowerCranks

Pretty much everyone can benept from PowerCranks use. Known users include professional football
teams, professional baseball teams, professional cyclists, professional runners, professional triathletes, profes-
sional rehabilitation specialists, gymnasts, skaters, weight lifters, Of course, each athlete is going to have their
own need. Different sports have different requirements and different athletes have different strengths and weak-
nesses. So, to each of you, as you read this manual, take what is said here as a guide and not as gospel. Use
the cranks to help evaluate weaknesses and then use them to help train weaknesses. If you are someone with
limited amount of time trying to get the most tathletic beneptd with very limited time just put your time in using the
PowerCranks and you will benept more than you can imagine. If you are an elite, your needs are much different
and your focus should be on using the cranks to train your weaknesses, and using the cranks to increase train-
ing intensity without increasing risk of injury. If you are an injured athlete you goal is to use the cranks as much
as your injury will allow in order to maintain as much athletic ptness and muscle balance as possible while you
recover.

The philosophy of this manual

This manual mostly presumes you are a serious athlete looking for the most benept you can get from this
product to help you in your chosen sport. Further, along those lines, this manual will try to address the needs of
many different athletes, most of the time will be spent discussing cycling or running improvement as it is pre-
sumed that is the goal of the vast majority of our users. While many users see quick improvement in both cycling
and, especially, running ability we see PowerCranks as being a long-term commitment if one wants the best ben-
ept from the cranks and the manual will take that approach mostly. For most users, the prst year is just develop-
ing familiarity with the product and getting a good base in the new muscles (and coordination) you will be using
(dontt worry, you will see improvement in this year). Even though you may see big improvements the prst year
with the cranks we believe more benepts can come with more time. So, the second year can be used to take the
base you have established and convert this into a really improved racing capability. After the second year we
expect improvements will come more slowly, as is seen with normal training. This manual is primarily interested
in helping the athlete to get through this initial transition process and to understand the various ways different
athletes with different needs might use the product differently to achieve their goals. Once you are through the
transition period use your good judgment to move forward with your training. Most importantly, examine the re-
quirements of your sport and your weaknesses (the PowerCranks will help you to understand your weakenesses)
and use the PowerCranks to change your weaknesses into strengths.

How to Use Your PowerCranks
How to Start Pedaling

This may seem like a silly topic heading directed to professional cyclists, triathletes, and others who are
very experienced in riding a bicycle, but people have actually fallen over, while they were looking at their feet,
both at the bottom of the arc, laughing at how silly they feel and trying to pgure out how to get clipped in or how
to start, forgetting to pedal, coasting to a stop and, then, falling over. So, whether you are a professional cyclist
or a cycling beginner, read on.



To ride a bike with PowerCranks requires the feet to be prmly attached to the pedals. If you are on an
exercycle indoors toe cages will work pne as stopping to tighten the straps is not a big problem and getting out
of the straps in case of an emergency is also not an issue. If using them outside on a bicycle clipless pedals are
a necessity for both convenience and safety. Even though some brands are a little easier to use because it is
easier to clip into them, almost any brand will work acceptably fi it is just a matter of practice. If you are relatively
inexperienced you should talk with your local bike shop about a brand that would be appropriate for the type of
riding you will be doing.

The prst thing you must do to start pedaling is to get your feet attached to the pedals. This is easy on an
exercise bike as you can take as much time as necessary to get secured. On a bicycle this is a different story
because you must do this while keeping moving or you will fall over. The prst pedal is easy to get clipped into be-
cause the bicycle will be stopped and the other leg will be on the ground. The second, however, is not as easy as
you are used to since the second crank will not be where you expect it when you go to get clipped in because the
second pedal will be at the bottom of its arc and unsupported. If you have trouble getting in quickly after pushing
off remember to pedal some with the other leg to keep the bike speed up so you won't coast to a stop and fall
over while you are trying to get in (make sure the bike is in an teasyé gear). Also, donit run into anything while
you are looking at your foot trying to get things together. The easiest way to get started is to bring one leg
up “backwards” to an approximate 2 o’clock power position then start pedaling with this one leg while
in a small gear. This is to get some speed on the bike quickly so you can then keep it going on the back-
stroke. Once the second leg is clipped in, when that prst leg is coming over the top start pedaling with
the other leg. If you time it right your legs will be 180° apart. If you are not sure you understand this, |
recommend that the prst time you use your PowerCranks you should do so on a stand or have someone
hold or be available to balance your bicycle until you understand how to get into the cleats and start ped-
aling. Many people worry about how will they know if the cranks are not at 180°. It is much simpler doing
it than thinking about it. If the pedals are not right you will know it (your timing will be off and it will feel
like you are galloping)! If they are right, the timing will feel 50-50 and they will “feel” right. If they donit
feel quite right go back to riding with one leg, wait for what seems like a right moment as that leg comes over the
top, and start pedaling with the other leg. While this sounds difpcult it really is quite simple and natural, and will
soon become easy and natural. The goal, most of the time (there are special drills and needs), is to ride these
where they look just like regular cranks, 1800 apart at normal cadences, for as long as you need to depending
upon your sport. Almost everyone has this pgured out within a minute or two. Soon, you wonit have to think about
this.

OK, so now you can pedal the bike. But, we expect, you will pnd them extremely difpcult. All kinds of ath-
letes with a wide variety of needs will be using these things. What should you do to get up to speed so you can
start seeing improvement in your sport?

General adaption hints for all

The toughest thing about PowerCranks is getting through the early basic adaption process. Luckily, the ba-
sic adaption does occur in a reasonable period of time, for most in about 6 weeks although it can take longer in
some. By getting through the basic adaption we mean that you should be able to go out and do a normal workout
at a normal intensity for a reasonable period of time without being totally wasted.

There are 3 things that are hard to do on PowerCranks for the new user, aside from the basic coordination
that most learn the prst day. These are. 1. Ride for 5 hours. 2. Ride at high cadence. 3. Ride in the aero position.
Here are some hints to help you get there with less frustration.

1. To minimize adaption time start by riding with shorter cranks.

Since all new PowerCranks have the ability to adjust crank length start with the shortest setting (145mm)
regardless of what your current crank length is. Lifting your feet completely over top dead center requires you to
lift each leg about 14 inches (normal crank lengths) and put it back down at the cadence rate you are pedaling.
Longer cranks make this more difpcult and shorter cranks make this easier. The easier it is the easier it will be to
develop that early basic endurance. sort of like telling a new runner it is easier to develop marathon endurance if
they will start out at a 10 minute pace rather than a 5 minute pace. Start training these new muscles using baby
steps. Make it deasiert by starting with shorter cranks. Donit worry, you will see rapid improvement and you will
soon be able to start increasing the crank length, if you desire. some of you (the triathletes and TT specialists)
may never increase the crank length once you have experienced shorter cranks. The reason for this is explained
below.



2. To minimize adaption time start by riding at a lower cadence

The higher the cadence (the faster you have to lift your foot with a shorter rest period) the harder this is. A
physics analysis says that the energy required to make the pedals go around increases with the square of the ca-
dence. Until your new muscles the PowerCranks have been making you use, have some aerobic base they are
simply incapable of sustaining high cadences. Of course, as these new muscles develop, one will eventually be
able to push the cadence up again. This will probably take about 6 weeks for most. Of course, some of you may
learn to like lower cadences as they are more efpcient to a point (very low cadences are not efpcient because of
the forces required to generate power require the recruitment of fast twitch pbers). More on this later.

3. To minimize adaption time start by riding with a more open hip angle.

Try this drill. Stand up straight and lift one foot 14 inches off the yoor (the height one must lift the foot using
normal length cranks). Now repeat this with your upper body bent over, like riding a bicycle. Then try it repeating
at different repetition rates. Notice, the more you are bent over and the faster you go the harder this becomes
to get the foot the entire 14 inches off the yoor. This is why the aero position is so hard to do in the beginning
with PowerCranks. And, why it is espcially hard to ride in this position if one is riding regular length cranks at
high cadences. Going into the aero position can actually rob you of power and endurance if you have not trained
yourself to ride this way on PowerCranks. Start training this position using baby steps. Make it éeasyé by keeping
the cadence low and shorten the cranks to open the hip angle. If necessary, raise the handlebars. Donit worry,
you will see rapid improvement and after a few weeks you will be ready to try to assume a more aerodynamic
position (and higher cadence), and after several months you should be able to return to (or close to) your pres-
ent position, if you so choose, if you practice and work on it. A highly aerodynamic position will not increase
your speed if it robs you of more power than you gain in aerodynamic benept. This is discussed in more
detail below

4. Once you have good endurance then you can start working on improving your “weaknesses”.

Some athletes need to work on high cadence ability, others need to work on lower cadence power, some
need to work on core strength or core endurance. Others will need to emphasize hamstring development. Every
athlete will have their own specipc weaknesses especially as regards the demands of their particular chosen
sport. Here you will have to start collaborating with your coach or using your own knowledge to adapt your use
of the product to your specipc needs. Some general guidelines are given below but use your good judgement to
emphasize your specipc needs. If PowerCranks ever start to seem easy to you it suggests to me that you are not
pushing the envelop enough.

5. Training your brain, as important as training your muscles and, actually, much more difpcult.

This is a recommendation to have patience. In both cycling and running, it doesnit matter if all of your mus-
cles are fully trained if your brain does not have the proper unconscious pedaling or running coordination to use
those muscles optimally without your needing to think about it, especially at the end of the race when you are
tired. This brain retraining may take many years to occur fully (think of a pianist) such that, until this time, at least
for the cyclist, racing speeds on regular cranks may be substantially less than that seen during training on Pow-
erCranks, especially for the longer distances. The most important element for rapid and complete PowerCranks
adaptation is time in the saddle with them. Repetition, repetition, repetition. As a result we suggest that you
consider even racing on your PowerCranks until you are certain the brain is completely retrained - as
long as there is an adequate base. Racing on PowerCranks does not mean a bad race is automatically going
to happen.Courtney Ogden raced Ironman Canada on PowerCranks, after only 10 months of training on Pow-
erCranks, and had the fastest bike split of the day and pnished 2nd overall, this despite having a hip injury an
only running 8 times in the prior 3 months in training. Greg Taylor has raced three Ironman races (Couer diAlene,
Arizona, and St. George) on PowerCranks and in each instance set a new age-group record. Of course, if you
will be doing pack racing you will also need to have developed your PowerCranks bike handling skills before you
do so for the safety of yourself and others. Many have safely and successfully raced in (and won) criterium type
races on PowerCranks. Racing on PowerCranks will keep your brain honest and prevent reversion back to a
less efpcient style, which will tend to happen on regular cranks. If you insist on racing on regular cranks, sugges-
tions on how to minimize this reversion problem can be found below in the section entitled 0Preparing to race on
regular cranks.0

In running, it is important that the cranks be used to improve running form and efpciency beyond the training
of the new muscles. To encourage this, every session on the PowerCranks should be followed by a short running
session if possible. This run does not have to be long but is intended to incorporate the PowerCranks neuro-
muscular memory into the actual running form. Whether running or cycling, the more time you spend on your



PowerCranks, the faster and better you will develop your new muscles and the more you will be changing your
unconscious brain coordination to better use those muscles in your sport. Time is the saddle is the key element
to seeing the big improvements and improvements will continue for many months or years. PowerCranks are a
long-term, hard-work, project to see maximum benept.

GENERAL SUGGESTIONS FOR CYCLISTS

All cyclists should endeavor to get to the point that they could race on PowerCranks. Whether you actually
race on PowerCranks or not (in track racing, for instance, they are illegal). If you do not have the ability to do so
then you also donit have the ability to race using regular cranks using the more efpcient and powerful Power-
Cranks style. Depending upon your level and what kind of racing you do it may takes months or, even, a year or
more to get to the ability to race aggressively on PC's, especially if we are talking longer races. The below sug-
gestions are meant to help those with different race emphasis to start seeing benept as quickly as possible.

Does your typical cycling race involve mostly solitary aerobic efforts (time trials,
triathlon)?

1. Shorten your crank length.

Don't be afraid to shorten your crank length. This shouldn’t
be a problem if you followed our advice during the initial period
to ride the shortest crank length possible because by now you
should be used to short cranks. Studies have shown that crank
length has little to do with power generation. The weakness of _ _ :
these studies is they didn't look at the effect of crank length when 120 145mm 170mm 195mm 220mm
in the aero position. One thing that anyone who has ever tried to Crank length
get low oknows? is that if the knee comes too close to the chest g, | Maximum power. Power varied by 4%, and power
one starts to lose power. So, short cranks (within reason) do not  produced at the 145 and 170-mm cranks was greater than that

- produced at the 120- and 220-mm cranks (* P < 0.05)
affect your ability to generate power but long cranks can affect
your ability to generate power in the aero position. Short cranks
do too things for the PowerCranker. They facilitate easy adapta-
tion and they facilitate better aerodynamic positioning. Don't be afraid of this because a study by Coyle showed
essentially no change in the ability to generate power whether the crank length was 175mm or 145 mm. (In fact,
the power was actually greater with 145mm cranks but the difference was not statistically signipcant.) This study
is discussed in more detail on the web page. So, in general, we recommend for the triathlete/time-trialist that you
ride the shortest cranks you can to help you attain the best aerodynamics possible. This is the major reason the
Model 7 cranks go as short as 145 mm.

2. Work on endurance prst

Time-trialing and triathlon requires sustained good cycling form and sustained high power aerobic efforts
while in a good aerodynamic position. To best prepare for this type of racing, new PowerCrankers should prst
work on their aerobic base. Keep the cadence down and spend as much time as you can riding your Power-
Cranks. The more time you spend riding with your PowerCranks the faster you will improve and the faster you
will see performance improvement riding in the race environment. Low cadence will help you last longer. Most
will see a drop in their weekly mileage for the prst few weeks. This is psychologically very difpcult for the seri-
ous cyclist because they will be afraid they are losing ptness. However, if you put a full effort into this transition,
this period of reduced mileage and reduced performance will not last very long and most will start to see benept
in their racing in 4 to 6 weeks. It is rare that any new user reports a lessening of performance during this transi-
tion period so it seems efpciency improves faster than ptness is lost. New users have actually, during the racing
season, started using PowerCranks about 6 weeks before a big race, used PowerCranks exclusively in the build
up for the race and, despite somewhat reduced mileage, seen improved performance over what they would have
otherwise expected before PowerCranks. One pro triathlete actually raced a 1/2 Ironamn on the PowerCranks in
6 weeks. He did this by mistake as he had traveled to the race and didn't have everything he needed to switch
back to his regular cranks on race day, but since it was a "training race" for him he decided to see what would
happen. He amazed himself with the third fastest bike split and fastest run split of the day. New users who keep
going back to regular cranks (or the lock-up feature) to keep the mileage up routinely see disappointing early
results and any PowerCranks performance improvement is usually substantially delayed and reduced. Power-
Cranks makes no claim about cycling performance improvement if PowerCranks are not used exclusively in
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training.

Most users pnd that the key to quickly increasing distance and endurance is to pedal at low cadences (70-
75) rather than high cadences and starting with 2 or 3 a day work outs. If all you can do is 5-15 minutes you will
be surprised as to how quickly you will recover from those efforts and how many of those you can do in a day.
Also, don't be afraid to take short little 5-10 second "coasting" breaks when riding. Most new users are up to 1
hour rides on them in about one week. A typical experienced cyclist new user can get to 100 mile PowerCranks
endurance in less than one month. Put the effort in and you will be surprised how fast the basic endurance adap-
tion occurs.

3. Spend most of your training time in the position you will race in.

The most important component to fast racing, beyond how much power you can generate, is how good are
your aerodynamics. Once you have your basic endurance down start working on trying to ride in the aerodynam-
ic position. You will pnd riding in the aero position much harder and you will frequently have to come out of it in
the beginning to keep going. You may pnd it easier to raise your handlebars and slowly bring your aero position
down as you pnd yourself adapting. Another thing that will help you here is to shorten your crank length (see 1
above). Shorten the cranks and you will pnd assuming a low aero position much easier. Once you adapt the you
can start lengthening the crank length if you desire.

3. Push Big Gears and work on climbing

Most people ride time-trials and triathlons at a much higher cadence than is most efpcient for them. Do not
try to ride like Lance unless you train like Lance and can put out the same amount of power as Lance. If you are
a time-trialist or triathlete, it is better to ride like Chrissie Wellington, currently (2010) the most dominant triathlete
on the planet, who rides at a much lower cadence than most of her competition. Experiment and pnd out what is
your most powerful cadence for the kind of racing you do, whether your race lasts 30 minutes or 6 hours, then
train yourself to race at that cadence. It is easier to get your endurance up by riding at low cadence than at high
cadence. As you become more powerful you optimum cadence will increase and someday you may be able to
ride like Lance. Another thing to work on is climbing. An extra 0.5 mph when the competition is going 10 mph is
much more important than and extra 0.5 mph when the competition is going 30 mph. Luckily, PowerCranks are
very hard to ride at high cadences such that is is teasy¢ for the user to pnd their most efpcient cadence. Because
of this, most pnd climbing ¢éfund as climbing keeps the natural cadence low (something your new muscles can
sustain), The improved speed benepts of the PowerCranks is usually prst seen climbing

4. Worry about cadence last

If you are a triathlete, doing high cadence workouts will be the next area to work on since this will benept
your running. Because PowerCranks will also help your running you will pnd yourself saying ¢today will be a run
workout on the biked. On those days you will want to ride an as high a cadence that you can and to sustain it as
long as you can. Donit worry about power on these orunning workouté days. You can start slowly at prst. Once
you have reasonable endurance put some efforts in low gears and high cadences into each ride. One way to
do this would be to alternate between the biggest and smallest gear on your bike, working on your spinning in
the smallest gear and keeping your quads in shape and power up in the big gear. The best part of this is as you
develop your PC ability your "natural" cadence will increase but you will be in bigger gears, which means faster
speed. If you are a cyclist and want to ride like Lance, start working on bringing your sustainable PowerCranks
cadence up. Chris Carmichael attributes Lance’s high cadence success to his learning how to pedal in the Pow-
erCranks fashion. This is discussed in more detail at the web page.

5. Don’t forget to work on pedaling out of the saddle

Learning how to pedal out of the saddle is important to becoming a complete éwell-roundedd cyclist. a few
are able to do this on the prst day, most are able (with some effort) to do this by the third week. See oLearning
how to pedal out of the saddled below.

6. What to do as you learn to spin but feel like you are losing "quad strength”

Many former "masher" users report they feel like they lose some quad strength as they develop their PC
abilities. This happens because it is necessary to back off on the quad push in the beginning because, other-
wise, the cadence would come up faster than the rider can pull the foot up. This is easy to counter if one will just
accept it is 00K¢ to push big gears and ride a lower cadences. Pushing big gears to ride at lower cadences will
maintain quad pushing strength while the HFis and hamstrings aerobic ability develop. Some try to maintain this
ability by doing a proportion of their workouts on regular cranks. The problem with this is if one can't do this on
PowerCranks then one really can't pedal in this fashion on regular cranks and the increased resistance has to be



coming from increased back resistance on the upward moving pedal. This forces the rider to go back to the old
style of pedaling and one is untraining the retraining of the brain. Where is the benept in that?

7. Use your PowerCranks to optimize your positioning and pt on your bike.

Donit be afraid to experiment and make appropriate adjustments to your bike pt, especially, crank length,
saddle height and stem height. Many think aero is king and so they they to go as low as they can. Even though
your aerodynamics may improve in this position, if one doesn’t pay enough attention to what the position does
to your power you might, actually, slow down if you lose too much power. Use what you can do with the Pow-
erCranks to help you tune in your racing bicycle with regular cranks. A highly aerodynamic position will not
increase your speed if it robs you of more power than you gain in aerodynamic benept. Experiment with
shorter cranks (easy to do with the new adjustable crank feature) as this will make it easier for you to achieve a
better aerodynamic position if you are not particularly yexible. | am coming to the conclusion that the time-trial
specialist will do much better with very short cranks (155 or less? - a change in crank length from 175 to 155 is
only about a 10% reduction in leverage) because shorter cranks will allow the rider to become more aerodynamic
without losing much power. Donit worry too much about this in the beginning as your prst job is to simply develop
those new muscles to start getting a good base and good aerobic endurance. But, once you have developed
good power and endurance on the PowerCranks make sure your racing position is the same as how you
ride your PowerCranks in training. Do not put the PowerCranks on your road bike and train only in the road
position if you will be racing on a tri bike in the aero postion. Train as you will race and race as you train.

8. See “Preparing to race on regular cranks.” below.

Does your typical cycling race involve short, anaerobic efforts such as track racing?

1. Work on a base endurance prst

Depending on the event track cycling usually involves riding at very high cadences for relatively short pe-
riods of time compared to road cycling and triathlon. But, these events also involve heats be performed before
the pnals. So, we recommend that track cyclists, even the most diehard sprinter, must prst work on a minimum of
base endurance before worrying about acceleration and high cadence work. This will help them to recover bet-
ter between efforts. Very high cadences are extremely difpcult on PowerCranks and the better endurance your
muscles have the better you will be able to work on attaining and maintaining very high cadences. This means, to
see maximum benepts, one should do all bicycle riding on PowerCranks until one has enough endurance to ride
reasonable distances, pedaling constantly at reasonably high cadences and not having to think about the pedal-
ing motion. This type of racing may not need 4 hour endurance, but 30 minute, constant pedaling, endurance
should feel "easy" before starting to work on increasing cadence. Of course, many people who specialize in track
racing also do road racing where 4 hour endurance is useful. Perhaps everyone should go for the 4 hour endur-
ance on PC’s.

2. Work on Cadence next

Once you have developed a minimal aerobic capacity, then you can start working on increasing efpciency at
higher cadences for the periods of time your event demands. The best part of this is as you develop the ability to
bring the cadence up you will be in bigger gears which means faster top end speed. But, also alternate time in a
small gear so you are developing the high cadence coordination. The ability to ride high cadences requires both
excellent coordination (so you are not working against yourself) and high energy expenditure. Improvements will
occur quickly in the beginning and then occur very slowly. One masters track rider was able to increase his max
cadence from 175 rpm to 245 rpm! But, it took him 6 years to do this. Improvement in this area will come with
enough work but it will come slowly.

3. What to do as you learn to spin but feel like you are losing "quad strength”

Many former émasherd users report they feel like they lose some quad strength as they develop their PC
abilities. This happens because it is necessary to back off on the quad push in the beginning because, otherwise,
the cadence would come up faster than the rider can pull the foot up. This is easy to counter if one will just ac-
cept it is 00K to push big gears and ride a lower cadences as the higher cadence ability develops. Pushing big
gears to ride at lower cadences will maintain quad pushing strength while the HF's and hamstrings aerobic ability
develop. Some try to maintain this ability by doing a proportion of their workouts on regular cranks. The problem
with this is if one can'’t do this on PowerCranks then one really can’t pedal in this fashion on regular cranks and
the increased resistance has to be coming from increased back resistance on the upward moving pedal. This
forces the rider to go back to the old style of pedaling and one is untraining the retraining of the brain. Where is
the benept in that?



4. Use yourPowerCranks to optimize your positioning and pt on your regular bike.

Lifting your feet completely over top dead center requires you to lift each leg about 14 inches and put it back
down at the cadence rate you are pedaling. The longer your cranks (the higher you have to lift the foot) and the
higher the cadence (the faster you have to lift and the less orestd your muscles get between efforts) the harder
this is. Experiment with shorter cranks (easy to do with the new adjustable crank feature) as this will make it
easier for you to achieve a better aerodynamic position if you are not particularly yexible. Donit be afraid to make
adjustments to your bike pt, especially saddle height and stem height.This is especially true in the taerodynamicé
position, where one has to bring the knee up closer to the chest without any help. (see: general adaption hints for
all.) So, even though your aerodynamics may improve in this position if one doesnit pay enough attention to what
the position does to your power you might, actually, slow down if you lose too much power. Use what you can do
with the PowerCranks to help you tune in your racing bicycle with regular cranks. A highly aerodynamic posi-
tion will not increase your speed if it robs you of more power than you gain in aerodynamic benept. Your
fastest position will probably change (becoming more aerodynamic) as you develop your knee lift ability more
fully. Dongt worry too much about this in the beginning as your prst job is to simply develop those new muscles
to start getting a good base and good aerobic endurance. But, once you have developed good power and en-
durance on the PowerCranks make sure your racing position is the same as how you ride your PowerCranks in
training. Do not put the PowerCranks on your road bike and train only in the road position if you will be racing on
a tri bike in the aero postion. Train as you will race and race as you train.

5. See “Preparing to race on regular cranks” below.

Are you a Mountain Biker?

1. Work on endurance prst, stay on the road

It would be very difpcult to take your PowerCranks into extreme off-road conditions safely without the dual
mode lock-out capability (or if using the new click-cranks). In general, | recommend that mountain bikers do most
of their PowerCranks training on a road bike (or their mountain bike on the road) while using regular cranks off-
road. Don’t really worry about going off road until PowerCranks riding is very comfortable on the road and some
reasonable endurance has developed. It would be best if one could start PowerCranks training in the off season,
so substantial PowerCranks endurance can be developed before one needs to start working on off-road technical
skills training. During the season, one should try to ride on the PowerCranks immediately before off-road training
rides and one should spend well over 50% of your riding time using PowerCranks. Some mountain bikers have
developed sufpcient skill to do almost all of their training, including much off road training, on PowerCranks.

2. Practice climbing both in and out of the saddle.
Learning how to pedal out of the saddle is important to becoming a complete owell-roundedd cyclist.

3. Don’t be afraid to experiment with crank length.
While crank length will have little effect on your ability to generate power it might be useful to have more
ground clearance in certain terrain.

4. See “Preparing to race on regular cranks” below.

SUGGESTIONS FOR TRIATHLETES

See the section above directed to time-trial cyclists.
1. Read and follow the section above directed to cyclists who primarily time-trial.

2. Work on endurance prst, spend more time on the bike, and cut back on your running

PowerCranks are the ideal training tool for the triathlete since the single activity of riding the bike equipped
with PowerCranks will improve both running and cycling speed while reducing risk of injury. Therefore, | recom-
mend, especially in the beginning, devoting much more time than usually allotted for cycling training (once you
have worked through the very early adaption - you donit want an overuse injury). As with cyclists, the more time
you spend riding with your PowerCranks the faster you will improve both your running and cycling. Read the
specipc recommendations for road cyclists. To see maximum benepts, one should do essentially all bicycle riding
on your PowerCranks (train as if you intend to race on them even though you might not).

3. Think about both running and cycling when planning your training

We think the most time-trial type cycling benepts (the kind of racing most triathletes do) will come from
learning to push big gears and keeping the cadence down whereas we think runners improve most working on



low resistance, high cadence work, working on leg speed. Triathletes need to do both (see éSuggestions for run-
nerso below). When you plan your training say this is going to be a cycling day or a running day on the bike (or
plan some combination) but work on both skills, emphasizing your weaknesses. Read the section for runners.

4. Again, spend more time on the bike and watch your running improve

Even with almost no running activity, you will probably start to notice a sense of running smoother and
easier after only a few weeks on those occasions you do run. Many have reported that they feel running im-
provement is the prst noticeable improvement (most triathletes report running improvement starting within about
2 weeks. Part of each ride, after the basic adaption, should contain some low gear, high cadence work to help
develop your running leg speed. Frequently after rides you should get off the bike and immediately go out for a
short run to ingrain the PowerCranks cycling motion into your running form. Or, on days you actually run, do a
short ride as a warm-up before every run workout.

5. Evaluate your strengths and weaknesses and divide your time appropriately

After you have developed endurance whereby you can ride all of your regular training rides teasilyé with
PowerCranks you will have to decide how to best divide your training time between the three sports as it should
vary considerably between individuals, depending upon their specipc strengths and weaknesses.

6. If you will race on regular cranks see “Preparing to race on regular cranks” below.

SUGGESTIONS FOR RUNNERS OR OTHER ATHLETES

Do you want to improve running speed and agility?

1. Ride with your hands on the handle bars with a high saddle

Except for long-distance and track athletes, running in most sports involves short bursts with the need to ac-
celerate to top speed quickly. This is usually done in a "semi"crouched" position used in acceleration or changing
direction. Although it is not necessary to fully emulate your cycling friends in proper aerodynamic pedaling tech-
nique riding with your hands on lowest part of the handlbars, semicrouched over will be a good simulation of how
one runns in most sports activity. The lower you are expected to "run" in your sport the lower you want to ride the
PowerCranks. Even for long distance runners this is harder to do than being upright so it is an excellent training
position for everyone as lowering the saddle and lowering the upper body will make the PowerCranks harder as
you become adapted to them (training is supposed to be hard isnit it?). For those who want to simulate a more
open running position of the distance runner one should move the saddle as far forward as possible and raise
the handlebars as high and as far back as possible.

If one wants to truly simulate upright running one can "run" on the PowerCranks out of the saddle with the
hands off the handlebars, although this requires another device sometimes used in rehab to unweight the athlete
running on a treadmill. Without this unweighting it is impossible to control the pedal speed to something doable.

2. Cut back on your time actually running. Don't overtrain. Don’t get an overuse injury.

There is no need to keep pounding your body with high mileage after you start training with PowerCranks.
Keep you total training time the same by cutting back on your running as much as you add PowerCranks train-
ing. This will substantially reduce your risk of injury. The optimum starting ratio is probably about 50/50. If you are
injury prone you should run less and PC more. If you have never been injured you can probably run more and
PC a little less. PowerCranks should allow you to increase the intensity of your training while reducing the risk or
getting injured from the jarring and wear and tear that running causes.

3. Work on attaining base endurance prst.

Depending upon the event you are training for, aerobic capacity will be more or less important than leg
speed. A marathoner clearly needs more aerobic capacity than a sprinter or football player although improved
aerobic capacity is even important in sprinters as it will allow improved recovery between efforts and more
sustained PowerCranks training efforts. Substantial aerobic capacity starts to develop with only 20-30 minutes
continuous exercise 3 days a week. This should be the minimum amount of time for every athlete then modify
your workouts based upon your need for aerobic capacity (e.g., marathoners need substantially more aerobic
capacity than sprinters or football players) before working on leg speed and coordination. If you are injured then
you should greatly increase your time on the PowerCranks because of the reduced pounding your body takes
compared to running on the road and the balance the PowerCranks will force.

4. Work on leg turnover rate next.



Work on developing the coordination to ride at the lowest resistance and highest cadence possible for
slightly longer than your average race or effort then do active recovery and repeat. As you start to see the low
resistance coordination improve you should start to see running improvement come. It would also be useful after
each PowerCranks ride to go for a short run to help ingrain the motion into the running motion. Team sport ath-
letes should try to reproduce the type of effort seen during the game on the bike such as short 5 - 10 second high
speed efforts followed by 30-60 second active recovery, then repeat for 20 - 40 minutes. One more thing to note.
Cyclists are frequently coasting when riding, giving their muscles a little break or rest. Runners do not have that
option. But, runners do not have any resistance to foot movement, except when on the ground like cyclists. One
must really work on the low resistance coordination at running turnover rate for the typical time one races. Some
runners may also want to intersperse some high resistance - high cadence PC training to work on leg power.
Adapt your workouts to your weaknesses and the demands of your sport.

5. Adjust crank length according to your needs.

The more force one lifts the knee when running the faster they will go but the harder it is to do. Sprinters
need to accentuate this motion while, someone like a marathoner needs to deemphasize it if one is to achieve
the endurance required of that event in a reasonable period of time. Here is where the real benept of the adjust-
able crank length comes into play. If PowerCranks are starting to become oteasyt then just increase the crank
length some (or increase the cadence) and that oproblemd will be solved for awhile.

Do you need to improve core strength and balance?

Almost every athlete would benept from improving core strength and balance. However, this is especially
true for strength sports like wrestling, football, rugby and weight lifting and agility athletes like soccer, basketball,
and other like sports.

1. Work on attaining base endurance prst.

Almost all sports that require Substantial aerobic capacity starts to develop with only 20-30 minutes con-
tinuous exercise 3 days a week. This should be the minimum amount of time for every athlete and is enough to
ensure good core balance.

2. Do the core strengthening drills.

Regular PowerCranking is great for improving hip yexor and hamstring aerobic capacity but does little to im-
prove strength in these muscles because all one must do when riding with the cranks at 1800 is unweight on the
backstroke, lifting no more than the weight of the leg. If you want to strengthen these muscles (plus the abs) one
must increase the resistance on the upstroke. Simply do one of two things. You can ride with your legs together
(start with both feet up and keep them together) and clamp down on the resistance on the bike (ride bigger gears
if on the road). Or, ride one leg at a time with high resistance on the bike.

SUGGESTIONS FOR THE INJURED OR REHAB FACILITY

For those with lower extremity problems.

1. Ride in a comfortable position

On many exercise hikes it is possible to put a chair behind the bike and use it as a recumbent if one cannot
get on the regular bike. Or, of course, it is possible to mount the PowerCranks on many recumbent machines.
The PowerCranks are actually easier to use in the recumbent position because the user does not have to lift the
thigh as much against gravity in this position.

2. Don't aggravate your injury.

Check with your doctor or therapists to make sure your particular type of problem will not be aggravated by
using PowerCranks. In general, only those with unstable knees or those that try to do too much too fast will have
problems with PowerCranks exercise. If you have limited range of motion in one of your hips or knees and you
have PowerCranks adjustable cranks, shorten the crank length to accomodate this problem.

3. Do multiple short sessions with minimum resistance until improvement allows more.
The most important thing to do is to get the repetitions in on the injured extremity. Because there is "no
cheating" with PowerCranks, the bad leg is forced to do its fair share. As the leg rehabs it will gradually become

the equal of the good leg. When the two legs have equal ability in both strength and endurance you will know you
are completely rehabilitated.

For those with other problems preventing athletic participation.



1. Ride the PowerCranks as hard as you can, replicating the kind of efforts your sport requires.
Doing this you will maintain full cardiovascular capability such that when your injury is healed, you will return
to duty without losing a step.

Learning how to pedal out of the saddle

As you move forward on the bicycle to come out of the saddle the pedaling coordination changes substan-
tially. Most users are ready to learn how to pedal out of the saddle with PowerCranks after about 3 weeks with
them. Some do it the prst day. Others are struggling to do it after months with them. If you are having trouble

learning this skill, try these hints. A short video is available on the web site showing these hints also.

1. Practice one legged out of the saddle pedaling.

Doing one legged out of the saddle pedaling allows you to feel and understand the different coordination
involved in this form of pedaling. The further forward you are the more you use the hamstrings to get the foot up
against gravity. It is a much different feeling and coordination. If you understand this coordination difference then
you can better concentrate on it when trying both legs together out of the saddle.

2. Keep the pedal speed low and under control.

It is easier to learn if the pedal speed is kept low and under control. At high cadences the different coordi-
nation can be quite difpcult and pedaling out of the saddle takes a huge amount of energy since you should be
applying your full weight to the pedals while, at the same time, pulling up, at least some, on the drecovery pedal.
On regular cranks one can control power out of the saddle by subtly adjusting the back pressure on the upward
portion of the stroke but you cannot do that on PowerCranks. The best way to control your power out of the sad-
dle on PowerCranksis by varying the weight you put on the handle bars. Every pound you put on the handlebars
takes a pound off the downward pedal and you will be able to eventually learn how to control your cadence and
power to sustainable levels. Other methods to control cadence while learning this include riding uphill and using
bigger gears. The key to learning how to pedal out of the saddle is keeping the pedal speed under control
while understanding the different coordination.

Preparing to race on regular cranks

Many pnd they are faster on their PowerCranks in training than they
are on regular cranks in races (in other words, they are disappointed with
the results when they go back to regular cranks). Why? Well, two things
tend to happen when one goes back to regular cranks. First, without the
feedback as to what you are actually doing there is a natural tendency
to revert to the most ingrained coordination, which is the coordination
you are trying to undo. The pgure shows actual pedal torque of a Power-
Cranks trained rider riding on PowerCranks and the same rider on regular
cranks. This rider could easily ride his PowerCranks but didn’t have years The“ab(‘wdells“an‘a‘:tlui:pe'd:lfourqu'e"gj;‘:hO'f:‘if:me'd‘;‘;“erc'r::;er o
of PowerCranks training under his belt. Notice this rider, as soon as he  paring his pedal forces riding powerCranks and regular cranks at the same

. . power (250 watts). Most interestingly this rider increased his cadence
got on regular cranks, started putting negative torque on the backstroke  on the regutar cranks from 810 88 RPM. One would normally expect
and had to compensate by increasing the pushing force. In addition, NE s vt we wee e forves e st cromes (o sicor hos o poch
made the other most common omistaked, he increased the cadence above . T o e e e e g o, "
what he was comfortable with with PowerCranks, increasing the cadence
from 81 to 88. So, even though he was riding at a higher cadence (which should lower pedal forces and
torque at the same power) he found himself actually pushing harder. If he hasnit been training himself to
push harder he is likely to start to tire and fail if he tries to do this for a long period during a race. Further, it is
hard to ride PowerCranks in the aero position but it is relatively éeasy6 to ride in this position using regular cranks
and so one would, again, be forced to return to old patterns just to survive. If one wants to pedal in the Power-
Cranks fashion in the aero position for 5 or 6 hours during a race on regular cranks then one better be able to
pedal in this fashion for this length of time on the PowerCranks in training. If you cantt do it on the PowerCranks

you canit do it on regular cranks. The second half of the race is just as important as the prst half. Train for it.

Even if one takes care to try to race on regular cranks within their PowerCranks capabilities, if the brain is
incompletely trained then, when you start to tire during the race, it may return to more familiar patterns, even
though the muscles are capable of doing more. It is for this reason that most will pnd themselves faster if they
race on PowerCranks and some have started to do so. But, that is not what this section is about, you want to pnd
out how to best prepare to race on regular cranks.

crank torque around pedal circle




The most important thing to racing on regular cranks with PowerCranks efpciency for an entire race is to
have the basic endurance down for the type of racing you are doing and to ensure you pedal in the PC fashion
during the race, even though you won't have the PC feedback. This will require having race endurance in all your
muscles and a way of keeping your form honest! The best way to do this is to train as if you are going to race
on PowerCranks. If you can race on PowerCranks then you should be able to race reasonably well on regular
cranks in the PC fashion. If your typical race is a track race that lasts 2 minutes this is a very different story than
an Ironman race where the bike may last 5 or 6 hours. Donit ever expect to be able to race for 6 hours at Pow-
erCranks speeds or efpciency if one cannot get above 2-3 hours on the PowerCranks in training. That is why
the basic endurance is so important. Once the basic endurance is down one should then practice riding regular
cranks in the PowerCranks fashion. The only way to be pretty sure that you will be able to ride in the Power-
Cranks fashion is to keep the cadence below what you can do for these distances on your PowerCranks and to
ride in the same position you train on the PowerCranks. Therefore, as an important race approaches | recom-
mend that once a week or so you do a long training ride on regular cranks concentrating on pushing bigger gears
and keeping the cadence at or below your PowerCranks cadence and concentrating on pedaling in the Power-
Cranks manner. Set your countdown timer to go off every 5 minutes during the ride to remind you to think about
what you are doing, especially note that your cadence is within your capabilities. This will take some mental
discipline to ride regular cranks as your PowerCranks but if you don’t practice it you will not ride your true poten-
tial come race day. Someday your natural PowerCranks cadence will come up to a point where one will not have
to work on this skill, but this may take a couple of years. If you have this ability mastered it is not necessary to
ever go back to regular cranks until a day or two before your race.

How to train with the dual mode (lock-out) cranks

Many elites pnd the PowerCranks so difpcult that they are unable to start PowerCranks and maintain the
training schedule dictated by their coach or the racing schedule dictated by the team. Therefore, many have re-
guested cranks that easily lock-up into regular cranks mode so they can "ease" into PC training. The dual mode
cranks satsify that request. Although we do not see any benept to ever using regular cranks in training, if you
have them, these are our recommendations to minimize any potential "training regression" from using the lock-
out feature.

1. Use the feature only when absolutely necessary and as little as possible since most of the PC training
improvement occurs when you are tired.

2. If you are on a long ride and have used the feature because your legs have "given out" we would suggest
that after 10-30 minutes or so you go back to PowerCranks mode. You will be surprised how hast those muscles
recover when you stop using them — and you will stop using them as soon as you go back to regular cranks.
This will facilitate your transition as the more you ride PowerCranks the faster you will adapt and see improve-
ment. Further, we would recommend that you be in PowerCranks mode for, at least, the last 10 minutes of every
ride.

3. If you are going to be racing on regular cranks then we also recommend that as you get close to your 3Aj
race you train one day a week in the lock-out position, or on regular cranks. During these sessions try to ride the
regular cranks at the same cadence as you typically ride your PowerCranks, except for brief intervals where you
need a power boost.

4. There is one other potential use for the dual mode. Once the Metrigear Vector pedals become avaialble
(supposedly sometime in 2010, these pedals will actually measure pedal forces around the entire circle) one will
be able to actually measure how much one reverts to older pedaling styles when going back to regular cranks.
Simply do two identical rides, one in PC mode and one in regular mode and compare forces. | think this is going
to be very useful to show you this adaptation does not come as easily as many think.



DRILLS and TESTS

The following drills and tests are designed to help you improve specipc skills and or evaluate your progress.
One should look at the kind of racing you do and your weaknesses and choose those that seem to best pt your
needs. Any of these tests can be done on the road or on a trainer. If done on the road you need to keep in mind
varying climatic (esp. wind) or road (esp. hills) conditions could affect results, interfering with an accurate evalua-
tion of your progress.

Measuring PowerCranks adaptation tests.

Maximum cadence test - Put your bike in the lowest gear and see how high you can get your cadence
before falling out of synch. This test should probably not last more than 15 seconds. If you do not have the ability
to monitor cadence directly, monitor your top speed in your smallest gear. Increasing top speed (cadence) is the
indicator of improvement. The well-adapted PowerCranker should be able to get to a cadence of 170-180 without
failure, at least for brief periods. Sprinters should work on getting even higher.

Sustained maximum cadence - Put your bike in the lowest gear and see what is the highest cadence you
can maintain for one minute before falling out of synch. If you fall out of synch before one minute is up, repeat at
a lower cadence. If do not have the ability to monitor cadence directly, monitor your lowest speed in your small-
est gear during this minute (highest sustained speed). The well-adapted PowerCranker should be able to get to
maintain a cadence of 150-160 for this period of time without failure,

Sustained high cadence - Put your bike in the lowest gear and see what the highest cadence you can main-
tain for ten minutes is before falling out of synch. If you do not have the ability to monitor cadence directly, moni-
tor your lowest speed in your smallest gear during this period. The well-adapted PowerCranker should be able to
get to a cadence of 130-140 without failure,

Sustained endurance cadence test - Put your bike in the lowest gear and see what the highest cadence you
can maintain for one hour is before falling out of synch. If you fall out of synch before one hour is up you should
repeat the test on another day at a lower cadence. If you do not have the ability to monitor cadence directly,
monitor your lowest speed in your smallest gear during this hour. The well-adapted PowerCranker should be able
to get to a cadence of 110-120 without failure,

Improving pedaling smoothness drills.

Isolated leg drill - put it in an easy gear and while riding at a moderate speed start pedaling with one foot for
30 seconds. Try to maintain speed and concentrate on a smooth even pedaling stroke. After thirty seconds start
pedaling with both feet, concentrating on smoothness. Then do this same drill with the opposite leg. Keep repeat-
ing for 10 repetitions on each leg. You can modify the times to 45/15 secs, 60/60 secs,, etc. for variety.

CompuTrainer smoothness drill. Put the CompuTrainer on SpinScan. The weakest part of most peoples
stroke is the top. Concentrate on increasing the force at the top of the stroke and see if you can increase this
force and watch your spinscan number increase.

Spinning hell - For those with adjustable cranks, increase the crank length as long as possible (dontt forget
to adjust your saddle) and then push the cadence. You wonit believe how much difference even a few millime-
ters makes. This forces you to lift your legs higher, improving your lifting ability when you go back to your regular
crank length and enhances your ability to pedal efpciently and to attain a good aero position.

Spinning made easy - For those with adjustable cranks, decrease crank length slightly (donit forget to adjust
your saddle)You should be able to increase your cadence well above your normal top, working on fast twitch
bbers and high speed coordination.

Bounce test - Put your bike in the lowest gear and see how high you can get your cadence without ébounc-
ingd in the saddle. This really works on improving the transition between opushingé and opullingé at the top and
bottom of the stroke which is what éspinning¢ is all about. It is a great test for runners also. Increasing top speed
(cadence) without bouncing is the indicator of improved smoothness.

Optimum cadence and gearing testing

These tests are probably best performed on a calibrated ergometer, such as CompuTrainer™ or using a
new power measurement device, in which conditions can be controlled (donit forget to calibrate the CompuTrain-
erE before each session) but can be done on the road or using uncalibrated training stands if one accounts for
variations between or during sessions due to weather or possible calibration variables.

Optimum Cadence Test #1 - Put your bike on the largest front chain ring and then vary the rear cog in a
series of tests. Ride a similar yat course (about 1 km to 2 mile) at a constant heart rate near your race heart rate.



See which gear gives you the highest average speed. Note your cadence at this speed. This should be close to
your optimum cadence for sustained speed at that level of effort. For most people optimum cadence increases
with power. A mistake many make is coping the cadence of professional cyclists, who may be putting out 350
watts, when they can only put out 180.

Optimum Cadence Test #2 - Put your bike on the largest front chain ring and then vary the rear cog in a
series of tests. Ride a similar yat course (about 1 km to 2 mile) at a constant speed near your race speed. See
which gear gives you the lowest heart rate. Note your cadence at this speed. This should be close to your op-
timum cadence for sustained speed at that level of effort. For most people optimum cadence increases with
power. A mistake many make is coping the cadence of professional cyclists, who may be putting out 350 watts,
when they can only put out 180.

Optimum Gearing Test #1 - Put your bike on the largest front chain ring and then vary the rear cog in a se-
ries of tests. Ride a similar yat course (about 1 km to 2 mile) near your optimum sustained racing heart rate. See
which gear gives you the highest average speed. Note your gearing at this speed. This should be close to your
optimum gearing for sustained speed at that level of effort.

Optimum Gearing Test #2 - Put your bike on the largest front chain ring and then vary the rear cog in a
series of tests. Ride a similar yat course (about 1 km to 2 mile) at a constant speed just under your racing speed.
See which gear gives you the lowest heart rate. Note your gearing and cadence at this speed. This should be
close to your optimum gearing for sustained speed at that level of effort.

Leg control and coordination drills for peld athletes (and how to impress your friends)

These drills are useful to help you gain improved leg muscle control and to help prevent boredom on long
winter nights. These are probably most useful for peld athletes looking for improved coordination and leg control.
Donit worry, these can and have been done (except Look ma, no brains).

The FROMC - pedal both legs together dolphin style. This is a full range of motion cruch (hence the name).
If you have a computrainer try to maximize your spin scan number while doing this drill. Increasing the resistance
really makes this hard.

Front and Back - Pedal forwards with one leg and backwards with the other. Switch.

Two for one - Pedal forwards with one leg and forward with the other leg at half the cadence. Switch.

Two forward, one back - Pedal forwards with one leg and backward with the other, at half the cadence.
Switch.

Look ma, no hands - (This is a training stand only drill) Pedal out of the saddle with your hands off of the
handlebars. You will be érunningd on your PowerCranks. This is really tough, unless the body weight can be par-
tially supported. | donit believe this has ever been done unsupported but it should be theoretically possible.

Look ma, no brains - Perform Look ma, no handsé on the road. (just kidding)

Drills to improve specipc muscle groups and weaknesses
Pushing down is the easiest part of the pedaling circle to train since it comes most naturally. PowerCranks
helps improve the other parts of the circle but it is possible to do even more by modifying how you interface with
the PowerCranks or how they give feedback to you.

Improve the forces pulling up.

Add lead weight to the ankles or bottom of the pedals to work on becoming adapted to pulling up with more
force. This will specipcally work on hip yexors and hamstring muscles. Vary the weight to vary the resistance.
This can be done on the road or on the trainer.

Improve the forces across the top.

A trainer only drill. Attach bungy cords from your ankles or pedals to a wall behind the bike. This will add ad-
ditional resistance coming across the top, forcing you to better develop this ability. This is also useful to runners
to help them improve leg turnover capability. Vary the number, type, and length of cords to vary the resistance.

Improve the forces across the bottom

A trainer only drill. Attach bungy cords from your ankles or pedals to a wall in front of the bike. This will add
additional resistance coming across the bottom, forcing you to better develop this ability. This is also useful to
runners to help them improve leg forces into the ground. Vary the number, type, and length of cords to vary the
resistance.



