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Stroke Mechanics and Science of Teaching

Part I Stroke Mechanics
and Science of Teaching

Chapter 1 Swimming the Right Way

Let’s face it, the human body wasn’t designed
for swimming. However, the advance of civilization
has allowed those of us at the top of the food chain to
spend idle time toying with nature. As such, we

have made modest progress in aquatic ambulation.
1. Swimming is a technique sport

Compared with swimming, running is an activi-
ty that the human body was designed to do. Running
and, to a large extent, cycling, involve simple and
instinctive patterns and ranges of motion. Athletes
have found that in both sports speed, endurance,
and technique all improve dramatically by simply
training more or harder. This is why most running
and cycling training regimens concentrate chiefly on
conditioning activities rather than technique activi-
ties.

Swimming is an entirely different animal. Peo-
ple think of swimming in much the same way as run-
ning and cycling—get in and do whatever you do
longer, harder, |and faster and you’ll become a better
swimmer. To some degree this is true. However,

swimming is the most complex set of repetitive,

rhythmic motions that exists in sport. More muscle
groups must move through more ranges of motion in
flawless coordination than in any other repetition-in-
tensive activity. The coordination required to exe-
cute fluid, efficient swimming strokes is almost be-
yond comprehension. Also because swimming mo-
tions and positions are not natural, we find that just

doing it isn’t enough to improve technique.

2. Water resistance

Water is roughly 1, 000 times denser than air.
Unlike running, in which most of the energy you ap-
ply to the road ends up as forward motion, you use
the majority of the energy you expend in swimming
to overcome resistance. World-class swimmers are,
at best, 9 percent efficient. At most, 9 percent of
the energy they expend applies to forward progress.
They spend the other 91 percent overcoming resist-
ance in various forms. Less accomplished swimmers
are not as efficient; perhaps as little as 2 percent of
their effort becomes forward progress, It makes sense
then to employ much of our practice time learning
how to combat ( or, more accurately, avoid) these

unrelenting forces of nature.
3. Three types of resistance

There are three major types of resistance acting
externally on the swimmer’s body as it moves through
water.

1) Form drag is the resistance that results
from the shape of an object moving through the wa-
ter. Reducing the frontal surface area that meets the
oncoming flow of water reduces form drag. This
means always keeping the body balanced as close to
horizontal as possible, and keeping it long and nar-
row while swimming. It also means eliminating un-
necessary motions. If you are perfectly streamlined,
any motion you make increases form drag, so avoid

movement beyond the minimum necessary to propel

waaznnsneas K



yourself. Just as a builder shapes long, tapered hulls
instead of flat, square hulls on a racing boat, we
want to taper the form and profile of the human body
as it travels through the water and keep it that way.
A swimmer that understands and applies the con-
cepts of balance and streamlining can dramatically

reduce form drag.

Fig. 1-1 Form drag

2) Wave drag is the resistance a body encoun-
ters as a result of creating a wave-just like a boat
does. For the body to move forward through the sur-
face, it must move water out of the way in the form
of a wave traveling away from the moving body. Cre-
ating this wave takes energy--all of it supplied by the
swimmer. The amountof energy required depends
largely on how far the water must travel to get out of
the way of the moving body. The wider a path the
swimmer cuts through the surface, the bigger the
wave and the more energy the swimmer spends over-
coming wave drag. In freestyle and backstroke we
look for positions that cut narrower path through the
surface by maximizing the time we spend on the side
rather than flat on the back or stomach.

3) Surface drag is the resistance caused by
the frictional force of a moving body in the water.
We can reduce surface drag not through technique
but through preparation and equipment. Properly fit-
ting swimsuits and swimming caps help achieve this
result. Shaving body hair or wearing a special com-
petition suit that uses new high-tech materials to re-

duce water absorption will also reduce surface drag.

|« EETSEIBRIT

4. Minimizing drag

Perhaps the single biggest tip to minimizing re-
sistance from all sources is first to be aware of it,
then act on that awareness. Use your senses to give
yourself feedback about where you are fighting the
water. Listen for splashing or keypunching sounds
and try to eliminate them. Feel for smooth, flowing
movements of all parts of your body instead of bull-
dozing movements. You are trying to slip through the
water rather than plow through it. Look for large or
numerous bubbles in the water around you—a sure
sign of turbulence-causing actions. We gear much of
our training to help you make adjustments to reduce
or eliminate these resistance indicators and the mo-
tions and positions that cause them.

Discussion

1. Why do swimmers shave hair before competition?
2. How to form a streamlined shape when swim-
ming?

3. Give some examples that cause drag to increase

in swimming,.
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