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A human being should be able to change a diaper, plan an invasion, butcher a hog, conn a ship,
designt 2 building, write a sonnet, balance accounts, build a wall, set a bone, comfaort the dying,
take orders, give orders, cooperate, act alone, soive squations, analyze a new problem, pitch
manure, program a computer, cook a tasty meal, fight efficiently, and die gallantly,
Specialization is for inseces.

- Bebert Heinlein
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Srarting Strength

This book is the result of a conversation between Lon Kilgore, Michael Hartman, and
me, in the summer of 2004, These guys basically accused me of laziness in having not yet
written down what [ knew about teaching the lifrs. I hadn't actually considered that [ had
anything especially valuable to say about teaching them, but T have in fact been coaching
barbells 2 while so I said I would start with the squat chapter and see what happened. I had
written a few things for publication before, having started in 1980 with a small article for
Mike Lambert's legendary publication Powerlifting USA. At the time it wasn’t legendary, and
I'm afraid my little piece didn't really do much toward propelling it in that direction.

I was working in Colorado then and was not yet in the gym business as an owner. [
had been working in the health elub business for several years, was just starting a competitive
career in powerlifting, and was in Colorado on a working sabbatical from a geclogy degree
and a personal tragedy that had deeply affected my general usefulness, I had continued to
train, and had in fact intended 1o continue writing while 1 was there. But [ actually didn't
have much useful to say at that point in my career, so any writing | might have done at that
ume will not be missed anyway,

Shortly after returning home to Wichita Falls from Colorado to see to my maother's
health and finish my degree, I had the opportunity to buy the gym 1 was training in, and the
gym business in Wichita Falls has never been the same. I decimated the competition, and
rendered it embarrassing to be caught training anywhere else. A slight exaggeration, granted,
but Wichita Falls Athletic Club is one of the oldest sale-proprietorship black iron gyms in the
country.

The writing started back up years later, once I had become entitled to an opinion
through more years of experience and study. I had made it the policy of Wichita Falls Athleuic
Club that everyone who joined and who was physically capable of doing squats would learn
hew to do them correctly. My intention was that all my members be at least exposed to the
classic barbell exercises, so s to carry on the traditional approach to gym exercise that had
been the norm prior to the advent of Nautilus-style health clubs. In teaching everybody that
icined ro squat (in excess of 2500 people over more than 20 years), I had established the
mechanism for accumulating a rather large body of experience and empinical data regarding
the problems associated with teaching squats. The other barbell exercises suffered the same
fate, being taught to thousands of more or less willing innocents who trusted me with their
training.

It is still interesting to me that [ waited five years to unpack my boxes, my intentions
always being to go back to Colorado.

Actually, this book is the result of my having met my coach and friend Bill Starr in the
summer of 1979, He was in town during and after the April 10 tornado taking care of a
daughter who was injured in the storm. I ran into him at one of the two miserable little
weight raoms in existence in the Falls at the time, where I and a couple of equally poorly-
informed training partners were trying to get big, or at least bigger. Billy graciously took me
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under his tutelage and gave me the tools [ needed 1o get done whatever I might have later
accomplished. There are many of vs, "Friends of Bill", who owe compeutive and professional
careers to hus guidance and influence.

There have been other people from whom I have learned a grear deal, and 1o whom 1
owe a great deal. My years of self-employment - the situation thar allowed me o be in a
position to know some few things about trmming and coaching - 15 due n large part 1o my
oldest friend and associate Mark Tucker, who told me many years ago how success would be
measured, He and my father were good examples of men that trusted themselves first. Glenn
Pendlay has been a tremendous help over the past few years, with his ability to examine and
analvze huge amounts of data, distilling important concepts from the background noise in a
way no one else has done. The range of his abilities continues 1o amaze me. Some of the most
important concepts in this book are the result of our working, training, and thinking
together. Dr. Kilgore has been the catalyst for most of what has occurred in the development
of Olympic weightlifting in North Texas since he came to Midwestern State University in
1997, His obvious arusuc talents and organizational skills have made this book possible, and 1
would not even consider a project like this without him. Dr. Philip Colee, who served as the
finish editor for this text, has been teaching me things for a very long time. [ hope he
continues to be willing to do so. Stef Bradford has been by my side the entire time, with good
advice, dispassionate analysis, and many different types of support. And my many members
are due a grear deal of thanks, both for providing me with “lab rats® thar also pay dues, and for
puttung up with rebgous and political diatribe while trying to tramn. The opportunity to learn
how large numbers of humans respond to exercise has been invaluable,

It is my sincerest hope that my version of the way things are done contributes to the
success of vour athletes and vour program.

Rip




Strength: Why and How
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Physical strength is the most important thing in life. This is true whether we want it
to be ar not. As humanity has developed throughout history, physical strength has become
less critical to our daily existence, but no less important to our lives. Our strength, more than
any other thing we possess, still determines the quality and the quantity of our time here in
these bodies. Whereas previously our physical strength determined how much food we ate
and how warm and dry we stayed, it now merely determines how well we function in these
new surroundings we have crafted for ourselves as our culture has accumulared. But we are
still animals - our physical existence is, in the final analysis, the only one that acually
matters. A weak man is not as happy as that same man would be if he were strong. This
reality is offensive 1o some people who would like the intellectual or spiritual 1o 1ake
precedence, [t is instructive to see what happens to these very people as their squat strength
goes up.

As the nature of our culture has changed, our relationship with physical activity has
changed along with it. We previously were physically strong as a function of our continued
existence in a simple physical world, We were adapted to this existence well, since we had no
other choice. Those whose strength was adequate to the task of staying alive contunued doing
s0. This shaped our basic physiclogy, and that of all our vertebrate associates on the bushy
little vree of life. It remains with us today. The relatively recent innovation known 2 the
Division of Labor is not so remote that our genetic composition has had time to adapt again.
Since most of us now have been freed from the necessity of personally obtaining our
subsistence, physical activity is regarded as optional. Indeed it is, from the standpoint of
immediate necessity, but the reality of millions of years of adaptation 1o 2 ruggedly physical
existence will not just go away because desks were invented.

Like it or not, we remain the possessors of potentially strong muscle, bone, sinew, and
nerve, and these hard-won commodities demand our artention. They were toa long in the
making to just be ignored, and we do so at our peril. They are the very companents of our
existence, the quality of which now depends on our conscious, directed effort at giving them
the stimulus they need to stay in the condition that is normal to them. Exercise is that
stimulus,

Over and above any considerations of performance for sports, exercise is the stimulus
that returns our bodies to the conditions for which they were designed. Humans are not
physically normal in the absence of hard physical effort. Exercise is not a thing we do to fix 2
problem - it is 4 thing we must do anyway, a thing without which there will always be
problems, Exercise is the thing we must do to replicate the conditions under which our
physiology was adapted, the conditions under which we are physically normal. In other
words, exercise is substitute cave-man activity - the thing we need to make our bodies, and in
fact our minds, normal in the 21" century, And merely normal, for most worthwhile humans,
is not good enough.

An athlete’s decision 1o begin a strength training program may be motivated by a
desire to join a team sport that requires it, or it might be for more personal reasons. Many
individuals feel that their strength is inadequate, or could be improved bevond what it is,
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without the carrot of team membership. Whatever the mouvation, they need to be taught
what to do by somebody, and that somebody is yor. It is for those people that find themselves
in this position thar this book is intended. Many people have started lifting weights on their
own - either at home, at school with equally inexperienced buddies, or under the ungualified
supervision of inexperienced coaches who do maore harm than good. It is extremely difficult
for a novice lifter to learn correct technique from pictures in magazines or by trial and error,
without an experienced eye providing the feedback on position and form that he cannot feel
and see himself. The vast majority of people who start without good supervision either get
hurt or fail to make sufficient progress to reinforce their enthusiasm, and end up quirting,

S0, your role here is very important. You can coach correctly — from the standpoint of
a proper biomechanical analysis of the exercises — and produce athletes that will be able to use
correct form and obtain great progress toward their potential strength throughout the rest of
their careers in sport. Or vou can follow the trends established in the popular fitness media
and produce typical health club members. Novices carry with them the habits acquired as
they first learn to train. Although some can un-learn the bad and rise above a poor start, most
do not It is infinitely better to first learn correctly from a well-trained and experienced
professional, This book is an attempt 1o provide some insight into the things that are
necessary to know to be that professional,

Coaching

Coaching, at 1ts most essential, is being able to tell someone the thing he needs 1o hear
to get him to do with his body the thing he is wying to do, Coaching football on the playing
field during a game is not coaching in the sense used here - that is more generalship, or
command, a different type of skill altogether. The development of gymnasts, or fencers, or
Olympic weightlitters requires the skills of the coaching of movement. Some people are good
at this, and some are not. Interestingly enough, very good natural athletes often make very
poor coaches. They have never been in the situation of not being able 1o perform well, and
cannot understand how to explain something that they never actually had to Jearn themselves.

The best coaches are usually former athletes of modest accomplishment. They worked
hard with less-than-perfect genetic abilities and achieved some success through perseverance
and acquired skill. They learned how the hard way, and gained the expenience necessary to
teach others the same things. If they also happen to be articulate individuals, they are able to
commumnicate their experiences to others. If they are intelligent, they can continue 1o analyze
the ever-growing data pool that a bunch of novice trainees provides, and obtain new insighrs
into what works and whar doesn’t. And if they are the kind of folks whose egos can remain in
check, they stay receptive to learning from other coaches and experienced professionals.
People who possess all these traits are exceprional - most coaches are less effective because one
or more of these key components is lacking,

There are two key elements to coaching complicated physical movement: knowing
what the movement looks like when it is done correctly, and understanding what the athlete
experiences when the movement 1s done correctly. The first 15 an observanional skill, the




Starring Srrengih

primary way the coach obtains information about the athlete's performance of the
movement. The second 15 acquired by doing the movement, and it is why some experience
with the sport is necessary to coach it. It is critical to an understanding of the athlete's
problems in learning the movement, and provides insight into what to say to get him to do it
right. Many coaches rely primarily on their ability 10 observe, and this works fine most of the
time. But a truly effective coach brings both talents vo bear when he helps his athletes
improve their performance.

The “coaching eye” is the name for a set of observational and analytical skills necessary
to evaluate athletic performance. Most sports are explosive (or at least quick) in nature, and
coaching them requires that the movements involved be assessed accurately at the speed with
which they actually occur. It is not possible to slow down a pitch or a back flip for the
convenience of the coach. It is usually inconvenient, albeit possible, to use video technology
to evaluate movements repeatedly in slow motion. This would slow down the workout, and
delay the immediate feedback necessary for technique improvement, So the coach must
develop the ability to see all the relevant angles, distances, and relationships in real time under
the actual conditions of performance.

The coaching eye is developed through practice, even as the skills of the sport are
acquired by your trainees. It takes many hours of observation — with the focused intent 1o
analyze that which is being seen — 10 get good at it. For most of the movements we will do in
this program, the best position to observe is the 45° oblique, either from the front or back,
depending on the exercise and facility layout, In this position, all the body segment angles can
be accurately observed. The exception is the bench press, which is best coached from the
spotung position directly behind the lifter’s head. If the path of the bar needs to be observed,
it 15 best seen end-on, from a position directly perpendicular to the lifter (figure 1).

Those of us whose interest is in human performance are concerned with producing the
best examples of the human phenotype that we can, in curselves and in those we have been
trusted with training. For this reason, most effective coaches train themselves - either with
their athletes or by themselves after practice. The effective coach understands whar his
trainees are feeling and experiencing as he coaches them, and the only way he can know these
things 15 to have done them himself, preferably recently, The best coaches have learned from
themselves as they train, and the continued experience of doing it firsthand is invaluable in
explaining it to others.

Coaches who themselves train also have another important advantage over their
sedentary, disengaged counterparts, Their own motivation to improve puts them in the shoes
of their athletes, and builds an important bond berween athlete and coach that cannot exist
unless the athlete knows that the coach trains and oecasionally sees him do it, This connection
should not be underestimared: athletes respect a coach who is willing to do the same things he
asks of his trainees. Even older coaches who cannot perform as they previously could, need
to train, both for themselves as a matter of continued fitness and coaching competence, and as
a way of *pracucing what you preach.”
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Fignre I. Coaching is about observation. Good vantage points are o must for effective analysis and feedback.
Clockwise: Coaching positions for the squat, bench press. press, and deadlifi (and power clean),

Different types of athletes (and in fact all athletes are different) respond differently 1o
coaching. An elder professional man cannot be dealt with in the same way that a 14-year old
boy must be dealt with, An accomplished female masters athlete needs a different approach to
her coaching than her novice daughter. Groups of athletes are coached differently than
indivicuals. Some basic social skills are necessary if the coach is to correctly approach diverse
coaching situations, Depending on the nature of the job, the coach may only see one general
type of athlete — the high school coach does not normally encounter experienced master
athleres. But he does encounter very different types of high schoal athletes, and individuals
respond as such. One coaching style is never appropriate for all trainees. The style must vary
with the situation, as common sense dictates. And like everything else involved in
professional development, wide experience improves this coaching talent.
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Why barbells?

Traning for strength 15 as old as civilization iself. The Greek tale of Milo serves 1o
date the antiquity of an interest in physical development, and an understanding of the
processes by which it is acquired. Milo is said to have lifted a calf every day, and grew stronger
as the calf grew larger. The progressive nature of strength development was known thousands
of years ago, but only recently (in terms of the scope of history) has the problem of how best
to facilitate progressive resistance training been tackled by technology.

Among the first tools developed 1o practice resistance exercise was the barbell, a long
metal shaft with some type of weight on each end. The earliest barbells used globes or spheres
for weight, which could be adjusted for balance and load by filling them with sand or shot.
David Willoughby's superb book, The Super Athletes (A.S. Barnes and Co., 1970) details the
history of weightlifting and the equipment that made it possible,

But in a development unforeseen by Mr. Willoughby, things changed rapidly in the
mid-1970s. A gentleman named Arthur Jones invented a type of exercise equipment that
revolutionized resistance exercise. Unfortunately, not all revolutions are universally
productive, Naurtilus utilized the “principle of variable resistance”, which claimed 1o take
advantage of the fact that different parts of the range of mouon of each limb were stronger
than others. A machine was designed for each limb or body part, and a cam was incorporated
into the chain attached to the weight stack that varied the resistance against the joint during
the movement. The machines were designed to be used in a specific order, one after another
without a pause berween sets, since different body parts were being worked consecutively.
And the central idea (from a commercial standpoint) was that if enough machines - each
working a separate body part - were added together in a circuit, the entire body was being
trained. The machines were exceprionally well made and handsome, and soon most gyms had
the obligatory, very expensive, 12-station Nautilus eircuir.

Exercise machines were nothing new. Most hugh schools had a Unaversal Gladhator
mult-station umit, and leg extensions and lat pulldowns were familiar to everybody that
trained with weights. The difference was the marketing behind the new equipment. Nautilus
touted the total-body effect of the complete circuir, something that had never before been
emphasized. We were treated to a senes of before-and-after ads ﬁ.-atun'ng one Casey Viator, an
individual who had apparently gained a considerable amount of weight using only Nauulus
equipment. Missing from the ads was the information that Mr. Viator was regaining size he
previousiy had acquired through more conventional methods as an experienced bodybuilder.

Jones even went so far as to claim that strength could be gained on Nautilus and
transferred to complicated movement patterns like the Olympic lifts without having 1o do the
hifts with heavy weights, a thing which flies in the face of exercise theory and practical
experience. But the momentum had been established and Naurilus became a huge commercial
success. Equipment like it remains the modern standard in commercial exercise facilities all
over the world.

The primary reason for this was that Naotlus equipment allowed the health club {at
the time known as the “health spa™) industry to offer 1o the general public a thing which had
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been previously unavailable, Prior to the invention of MNautilus, if a member wanted to train
hard, in a more elaborate way than Universal equipment permitted, he had o learn how to
use barbells. Someone had to teach him this. Moreover, someone had to teach the heath spa
staff how to teach him this. Such professional education was, and still is, time consu ming and
not widely available. But with Nautilus equipment, a munimum-wage emplovee could be
taught very quickly how to use the whole circuit, ostensibly providing a total-body workout
with little invested in emplovee education. Furthermore, the entire circuit could he
performed in about 30 minutes, thus decreasing member time on the exercise floor. inc reasing
traffic capacity in the club, and maximizing sales exposure to more traffic. Nautilus
equipment quite literally made the existence of the modern health club possible.

The problem, of course, is that machine-based training did not work as it was
advertised. It was almost impossible to gain muscular bodyweight doing a circuit. People who
were trying to do so would train faithfully for months without gaining any sigmificant
muscular weight at all. When they went 1o barbell training, a miraculous thing would happen:
they would immediately gain — within a week — more weight than they had gained in the
entire time they had fought with the 12-station circuir,

The reason that isolated body-part training on machines doesn't work is the same
reason that barbells work so well, better than any other tools we can use to gain strength. The
human body functions as a complete system — it works that way, and it likes to be trained
that way. It doesn't like to be separated into its constituent components and then have those
components exercised separately, since the strength obtained from training will not be utilized
in this way. The general pattern of strength acquisition must be the same as that in which the
strength will be used, a principle known as Training Specificity. The nervous system controls
the muscles, and the relationship between them is referred to as “neuromuscular.”
Neuromuscular specificity is an unfortunate reality, and exercise programs must respect this
principle the same way they respect the Law of Graviry.

Barbells, and the primary exercises we use them to do, are far superior to any other
training tools that have ever been devised. Properly performed, full range-of-motion barbell
exercises are essentially the functional expression of human skeletal and muscular
anatomy under a load. The exercise is controlled by and the result of each traines's particular
movement patterns, minutely fine-tuned by each individual limb length, muscular attachment
position, strength level, flexibility, and neuromuscular efficiency. Balance between all the
muscles involved in a movement is inherent in the exercise, since all the muscles involved
contribute their anatomically determined share of the work. Muscles move the joints between
the bones which transfer force to the load, and the way this is done is a function of the design
ol the system - when that system is used in the manner of its design, it functions optimally,
and training should fallow this design. Barbells allow weight to be moved in exactly the way
the body is designed 1o move it, since every aspect of the movement is determined by the
body.

Machines, on the other hand, force the body ta move the weight according to the
design of the machine. This places some rather serious limitations on the ability of the
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exercise to meet the specific needs of the athlete. For instance, there is no way for a human
being to utilize the quadriceps muscles in isolation from the hamstrings in any movement
pattern that exists except on a machine designed for this purpose. No natural movement can
be performed that does this. Quadriceps and hamstrings always function together, ar the same
ume, to balance the forces on either side of the knee. Since they afuwys work together, why
should they be exercised separately? Because somebody invented a machine that lets us?

Even machines that allow muluple joints to be worked at the same time are less than
optimal, since the patern of the movement through space is determined by the machine, not
the individual biomechanics of the human using it. Barbells permirt the minute adjustments
during the movement that allow individual anthropometry 1o be expressed.

Furthermore, barbells require the individual to make these adjustments, and any other
ones that might be necessary to retain control over the movement of the weight. This aspect
of exercise cannot be overstated - the control of the bar, and the balance and coordination
demanded of the trainee, are unique to barbell exercise and completely absent in machine-
based training, Since every aspect of the movement of the load is controlled by the trainee,
every aspect of that movement 1s being trained.

There are other benefits as well. All of the exercises described in this book, and most
other barbell assistance exercises, involve varying degrees of skeletal loading, After all, the
bones are what ultimately support the weight on the bar. Bone is living, stress-responsive
tissue, just like muscle, ligament, tendon, skin, nerve, and brain, It adapts to exercise just like
any other tissue, and becomes denser and harder in response to heavier weight. This aspect of
barbell training is very important to older trainees and women, whose bone density is a major
factor in continued health,

In pracrical terms, five or six very functional weight rooms — in which can be done
literally hundreds of different exercises — can be built for the cost of one circuit of any
modern exercise machines. If cost is not a factor, utility should be. The number of people
training at a given time per dollar spent equipping them might be an important consideration
in deciding which type of equipment to buy,

The only problem with barbell training is the fact that the vast, overwhelming
majority of people don’t know how to do it correctly. This is sufficiently serious and
legitimate a concern as to justifiably discourage many people from training with barbells in
the absence of qualified instruction, And if most peaple don't know how to use barbells
correctly, even fewer know how to teach their use. Most people who claim 1o know how
don’t. Adding to the problem is the fact that there are very few places 1o learn how to teach
barbell training, It requires extensive personal experience with barbells, an ability to
communicate this experience, and the capacity to adjust vo the needs and abilities of the
indivic .al being instructed.

This method of teaching the barbell exercises has been developed aver 25 years in the
commercial fitness industry, the uny little part of it that remains in the hands of individuals
committed to results, honesty about what works, and the tme-honored principles of exercise
science. It is suggested that the prospective coach use the methods herein described to teach
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himself the movements, and then pass this now-firsthand knowledge along 1o those trainees in
his charge. In this way, these teaching methods can be adapted 1o the individual coach's style

and approach, filtered through the lens of his personal experience, and strengthened by his
commitment to the success of his athletes.




The Squat
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The squat has been the most important yet
most poorly understood exercise in the traiming
arsenal for as long as there have been motivated
athletes with barbells and arthopedic surgeons
that didn"t themselves do squats. The full range of
motion exercise known as the squar is the single
most useful exercise in the weight room. It would
be interesting to see an orthopedic surgeon tell a
kid not to play football, basketball, or soccer, the
sports that result in the bulk of his knee practice,
and leave full squats alone. It would also be
interesting to know what percentage of the same
surgeon's practice is the result of full squars.
Orthopedic surgeons are not exercise

professionals. They are surgeons. They study
surgery, and some are even good at it, But they are
not trained in exercise theory or technique, most
_ _ of them have never trained correctly, many have
P 1. el b ko A peer e n gy Thesame tings e o
the top of the knees (B), physical therapists and other quasi-medical types,
whose rraining and experuise is in returning the
physically dysfuncuional to function. Exercise for healthy individuals is not the same thing as
therapy, and a good working knowledge of anatomy and kinesiology, while important and
necessary, is not the only requisite for expertise in exercise prescription and programming.
Medical professionals used to dealing with injured partients may tend to apply the wrong ser of
principles to healthy populations, being conservative to the point of being silly. As strength
and conditioning professionals, we deal with healthy athletes, and we must learn the most
effective ways to make their bodies and minds adapt 1o the rigors of sport. The squat is our
most valuable tool. _

The squat is so effective an exercise because of the way it uses the muscles around the
core of the body, Much is made of core strength, and fortunes have been made selling new
ways to train the core muscles. A correct squat perfectly balances all the forces around the
knees and the hips, using these muscles in exactly the way the skeletal biomechanics are
designed for them 1o be used, over their anatomically full range of motion (hgure 1), The
postural muscles of the lower back, the upper back, the abdominals and lateral trunk muscles,
the costal {ribcage) muscles, and even the shoulders and arms are used isometrically. Their
static contraction supports the trunk and transters kinetic power trom the prime movers o
the bar. The trunk museles function as the transmission while the hips and legs are the engine.
Notice that the core of the body is at the center of the squart, that the muscles get smaller the
farther away from the core they are, and that the squat works them in exactly this priority
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{figure 2}, Balance is provided by the interaction of

(} the postural museles with the hips and legs,

/ starting on the ground at the feet and proceeding
up to the bar, and controlled by a massive amount

I of central nervous system activity under the

conscious direction of the athlete's mind. In
addition, the systemic nature of the movement
when done with heavy weights produces
hormonal responses that affect the entire body,
Mot only 15 the core strengthened, 1t is
strengthened in the context of a total physical and
mental experience.

Squat Depth:
Safety and Importance
R\ The full squat is the preferred lower body
Figure 2. Power development is centered inthe  exercise for safety as well as athleric strength. Yet

hips and the abality 1o generate power diminishes Lo el e habints o
with distance from the hips, From a concept by POFUENS SIRERL I CEVIGPOIN: SIS0

David Webster, versions of which have beenused  chiropractors, nurse practitioners, and
by Tammy Kono and Bill Starr, This concepthas  jpexperienced athletic trainers regularly condemn

received much attention under the new names po od full i : ;
“pore strength” and “functional rwmmnge”, [t 1= the the nme-honored tull range ol mMolon squat as

opinion of the authers that an athlete with a 500 being harmful 1o the knees and apparently, as a
pound souat hos g stronger core than an athlete

: result, the soul. The squat, when performed
with a 200 pound =quat. 4 P i

correctly, 15 not only the safest leg exercise for the
knees, it produces a more stable knee than any
other leg exercise. The important part of the last
statement 15 the "when performed correctly”
qualifier. Correctly 1s deep, with hips dropping
below level with the top of the patella. Correctly
is full range of motion.

Any squat that 15 not deep 15 a partial
squat, and partal squats stress the knee and the
quadriceps withour stressing the glutes and the

hamstrings. The hamstrings and glutes perform
their tunction in the squat when the hip 1s
stretched to the point where they ger tight, ar full
hip flexion - the deep squar position (figure 3). The
Figure 3. Direction of muscular sction on the hamstring muscles, attached 1o the tibia and 1o the
knee, 1schial wuberosity of the pelvis, reach
a full stretch ar the very botom of
the squar, where the pelvis tiles

-
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forward with the torso, stretching the two ends of the muscle apart. At this stretched position
they provide a shight rebound out of the bottom, which will look like a "bounce," and this in
fact is a useful thing to coach into the movement if done carefully and with good explanation
to the trainee. The tension of the stretch pulls the tibia backwards, the posterior direction,
balancing the forward-pulling force produced by the quadriceps, which pull from the front.
The hamstrings fimsh their work, with help from the glutes, by straightening out,
"extending,” the hip (higure 3).

In a partial squar, which fails to provide a full stretch for the hamstrings, most of the
force against the tibia is forward, from the quadriceps and their attachment to the front of the
tibia below the knee. This produces an anterior shear, a forward-directed sliding force, on the
knee, with the ribia being pulled forward from the patellar tendon and without a balancing
pull from the opposing hamstrings. This shearing force - and the resulting strain on the
prepatellar area - may be the biggest problem with parual squats. Many spectacular doses of
tendinitis have been produced this way, with "squars” geming the blame.

The hamstrings benefit from their involvement in the full squat by getting strong in
direct proportion 1o their anatomically proper share of the work in the movement, as
determined by the mechanics of the movement itself, This fact is often overlooked when
considering anterior cruciate tears and their relationship o the conditioning program. The
ACL stabilizes the knee; it prevents the ubia from translating forward relative to the femur.
As we have already seen, so does the hamstring group of muscles. Underdeveloped, weak
hamstrings thus play a role in ACL injuries, and full squats work the hamstrings while partial
squats do not. In the same way the hamstrings protect the knee during a full squat, hamstrings
that are stronger due to tull squats can protect the ACL during the sport we are squarting 1o
condition for. In fact, athletes who are missing an ACL can safely squar heavy weights,
because the ACL is under no stress in a correctly performed full squar.

Another problem with partial squats is the fact that very heavy loads may be moved,
due to the short range of motion and the greater mechanical efficiency of the quarter squar
position. This predisposes the trainee 1o back injuries as a result of the extreme spinal loading
that results from putring a weight on his back that is possibly in excess of three times the
weight that can be safely handled in a correct deep squat. A lot of football coaches are fond of
partial squats; it allows them to say that their 17 year old linemen are all squatting 600 Ibs,
Don't ler this happen to you or your program - you don't need the problems that come with
trainees handling unsale loads. If it's too heavy to squat below parallel, it's too heavy to
have on the back. Olympic weightlifters provide a perfect illustration of the safery and
benefits of the full squat. Currently 167 of the 192 countries in the world compete in Olympic
Weightlifting. More than 10,000 individuals compete in International Weightlifting
Federation events alone, and the number of participants in total from the 167 countries would
be staggering, likely on the order of 2 to 5 million (China alone boasts over 1 million lifrers -
per Ma Jian Ping). All over the world, weightlifters squat way below parallel safely, most
often using some form of the exercise, either back squats or front squats, every day. That is
cotrect; they squat way below parallel every training day, and most programs call for six days

18




Srariing Strengtl

per week. Isn't it fascinaring thar they are both strong and not under the care of an orthopedic
surgeon?

There is simply no other exercise, and certainly no machine, that produces the level of
central nervous system activity, improved balance and coordination, skeletal loading and bone
density, muscular sumulation and growth, connective tissue stress and strength, psvchological
demand and toughness, and overall systemic conditioning as the correctly performed full
squat, In the absence of an injury that prevents their being performed at all, evervone that lifts
weights should learn 1o do them correctly.

Now, let's learn how to teach the movement,

Squat Teaching Order

1. The squat begins at the rack, or the squar stands, whichever is available, The rack
height should be set so thar the bar in the rack is at about the level of the trainee’s sternum,
right in the middle. (We will be carrving the bar in the low position, on the posterior delts
instead of the traps - more about this later.) Many will perceive this as too low, but explain
that it's better to be a little low with the bar out of the rack than to have to uptoe back into
the rack with a heavy weight. Often the empty rack at this position will look low, because the
diameter of the bar sitting in the hooks tells the eye a different story about its true height in
the rack, When the bar is placed in the rack, the eve will be more comfortable with the
setting,

2, We will use a fairly neutral foor
placement, with the heels about shoulder
width apart, the toes pointed ourt at abour 30
degrees (figure 4). Excessive width tightens
the hips at the bottom, and excessive
narrowness prevents adductor stretch and
causes the guads 1o jam against the belly in
heavier trainees, both of which prevent
proper depth. (Most trainees seem o self-
Figure 4. Foot placement should be at 30 degrees select mﬂ EULEERY. A Pﬂﬂtbl}r_due e
with the heels placed at shoulder width, the evil influences of muscle magazines. All

these influences must be purged, lest every
workout turn into a bicep-fest.)

This is also a good tme to familiarize the trainee with where on the foot his weight is
carried. Have him lift his heels - his weight is now on his 1oes. Then have him pick his toes up
off the platform - his weight is now on his heels. These will be useful things later,

3. Now comes the crucial part of teaching the movement. We are going to
place the trainee in the position he will be in at the bottom of a correct squat.

|9
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This is far superior to having him do it first with the bar, because any errors in position can
be easily corrected without the bar adding to the complexity of the system, Have the trainee
assume the correct stance, and tell him to "squat down, all the way." This command
encourages the trainee 1o go to the proper depth immediately, without even addressing the
idea that there might be an intermediate position to stop in, thus avoiding the problem of
stopping high. Some trainees, due usually to a lack of Hexibility 1n the adductors and
hamstrings, will stop above parallel involuntarily. This is to be expected of a high percentage
of trainees, and will be addressed during this next phase. Make sure that proper foor position
has been maintained, then, tell the trainee 10 "put your elbows against your knees, palms of
your hands together, and shove your knees out”™ (iigure 5). This 1s usually a decent bottom
position, and if the inflexible trainee maintains it for a few seconds, depth starts to be artained.
In these inflexible kids, the lack of depth is sometimes accompanied by a round lower back.

This usually resolves itself when the bar 15 added later and the elbows are correctly rased 1o
hold the bar,

Figure 5, Use of elbows to demonstrate comect squat position to the frainee.

The trainee will have been in the bottom now for a few seconds, and this tme allows
for some strerching. If fatigue is producing discomforr, as it might be in exceptionally
unconditioned individuals, let him stand up to rest a few seconds, and then place him back in
the correct bottom position.

4. Mow is the time to explain why this position is important, and how o assume it
correctly. Tell him to "notice these things about where you are now, Your feer are flat on the
floar (they should be), your knees are shoved out to where they are in a parallel line with
vour feet, and vour knees are just a hirtle in front of your toes” (figure 6). The back may or
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may not be flat enough to qualify as correct,
depending on individual flexibilivy, but this is
not crucial, yet,

A word now about knee position and
adductor function. This method utilizes g
knees-out position, both at the bottam and on
the way down. Knees-out does two important
things for the squat: it allows for easier depth,
and it adds the adductors, the “groin® muscles,
to the movement. As for depth, the
aforementioned jamming effact of the thighs
against the belly affects most trainees,
regardless of the degree of chubbiness. The
tendency to stop the descent of the hips when
the belly contacts the thighs is almost
universal, as is the tendency 1o round the
lower back when this happens, This, in
combination with the fact that if the toes point

3 forward, as is useal with 2 narrow stance, the

Fignre 8. Knee-over-toe position can easily he
- ? W Orw; Lo
demonstrated 1o the trainee knees will s forward too, makes gl.'lt:ll.{ dc‘pl]l

— hard to reach. The knees ean travel forward
until they literally touch the floor, and the hip

will not drop below the patella (figure 7),

e

.

T

-

= Figure 7. Demonstration of the kiee's ability 1o move forward withoat dropping the hip below pamllel

. The knees can go to a point just in front of the toes, and this position will vary with
S the anthropometry (a faney way of saying individual physical dimensions) of the trainee. If
- the knees are too far back, too much forward lean will be required to balance, Knees too far
- forward produces too acute a knee angle, throwing the weight on the toes and making hip

drive out of the bottom inefficient.

The role of adductors in the squat is 3 bir more difficult to understand. A
good understanding of the anatomy here is impaortant (figure 8). Note that all
these muscles essentially originate in the groin area and insert on the medial
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Fignre 8. The adduciors of the thigh,

Figare 8. Demonstration of the length difference
the musculafure originpting in the pelvis omd
ingerting inio the knee during the squat. Mote thot
the rope i tout al the boliom (stretch - left) and
loose after rising {right),

femur area. As such, their tunction will be to
shorten the distance between these two points,
When you squat, or simply squat down, notice
whar happens to the distance berween these
tWO points - 1t increases, as can be eastly
demonstrated by placing one finger on the
origin in the groin area (do this in the privacy
of vour office) and another finger placed on
the inside of the knee, As you come back up,
the points get closer together, defining the role
of these muscles in the squar (figure 9). The
adductors funcrion in the squat when the
knees are out, and thus contribute to the
MOVEMent; since we are trying to strengthen
more muscles and lift more weight, it makes
sense 1o use the adductors during the squar.
One sure indication of weak adductors is the
inability to keep the knees out during the
squat, a symptom that sometimes gets
interpreted as weak abductors, the muscles on
the outside of the hip. If the grom 1s imjured,
this information is usetul as well - have the
trainee squat with a closer stance until it heals.

5. This phase of instruction teaches the
very important concept of hip drive,
Electromyography studies have shown thar the
glutes and hamstrings are the prime movers
out of the bottom of the full squat, and thas
command will begin to embed the idea of hip
drive into the trainee's movement pattern.
Stand facing the trainee's prohle, at nght
angles to his front, close enough to touch him
with vour hands. Tell the trainee to "now
come up out of the bottom.” No marter how
he does this, touch him on either side of the
sacrum with the thumb and middle finger of
your hand (figure 10). Say the following:
"Nouce that you raised your burt/hips/ass
(term depending on the coach/athlete
relationship) out of the bottom.” He wall
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usually say "l did?" or something to that effect.
Immediately say, "This is correct. The squat is a
hips movement, and vou come up from the
bottom using vour hips first." Continue by
saymg, "Don't think about your knees
straightening out, don't think about your {eet
pushing against the floor, don't think about
vour legs. Just drive your hips up out of the
bottom and the rest will take care of iself.” And
it will,

6. This important point should not be
mussed, Our previous discussion about the use of
the hamstrings in the squat is brought 1o
application here, The squat 15 not a leg press, and
pushing the floor with the feet provides an
inadequate cue for the hamstrings and glutes 1o
provide their power out of the bottom, Hip
exie nﬂi{]n j'i 1|'H." [I.TH'. FI.:I.rt I'Ilr- th[" ]_I.Pw;]rl:l drj"r'l:"
out of the bortom. When the hip/burt is given a
command like "raise your butr up out of the

Figure 10, Hand placement for ensuring tninee bottom” the nervous system has a better way to
is wware ol hip contribution during exercise.

fire the correct motor units, and to engage hip
extension. If the trainee has trouble with this
concept, it will be apparent from the side, If
correct hip drive is being used, the butt will
actually nise a little faster than the shoulders,
possibly making the back angle decrease relauve
1o the floor. This is fine ar this stage, and can be
easily corrected later. It might actually help a
trainee who is having trouble with this o |
assume the bottom position, and then for the

coach to place a hand against his sacrum, right

below the lumbar and just above the tailbone,

tollowed by the command, "Drive up against my

hand. Push my hand straight up vertically out of

the bottom” (figure 11). If the trainee can do

this in balance, he will be using correct hip

drive,

Figure 1. Hand placoment Tor teaching correct
hip drive,
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7. We are dow re:q.:l}-' [0 sguat. Have him chalk his hands. Chalk is ;1[%1_\'5 i Eﬂﬂd idea,
because it dries out the skin, and dry skin s less prone to tolding and abrasion than mosst
skin, and therefore is less prone to problem callus formanon. If the weight room is not
equipped with chalk, the trainee should provide his own. Now, take him to the bar.
ALNWAYS an empty bar at first. Always. The preferred bar placement is NOT high on the
traps, just below the neck, although that is the preferred placement for Olympic weightlifters.
We advocate the use of the lower powerlifting-style position, where the bar s carred just
below the spine of the scapula, on top of the posterior deltoids {figure 12),

——

Fipure 12, Bar placement on shoulders for the squat exercise.

This lower position shortens the lever
arm formed by the weight of the bar
transmatted down the back to the hips,
producing less torque at the low back and a
consequently safer exercise (figure 13). For
trainees with very intlexible shoulders, the
high bar position is, of course, preferable 1o
not squattng at all, but a hittle stretching can
usually fix this problem in a couple of weeks.

Take an even grip on the bar, measured
from the markings placed on the bar for this
purpose. A standard power bar has 17"
between the ends of the outside knurl, and 32"
Figore I3, Toaque agamst the lower back mereases between the score marks, the 1/8" gap 10 the
with the distance the bar is from the hips. The rigid knurl indicating a legal bench press grip.
trink segment constitutes a lever arm acting a1 the : : ; :

Grip width for the squat will obviously vary

posint ol rotation at e hops. The loager the distance
between the point of rotation and the force of the with the size of the rrainee, and with shoulder

Ipaded bar, the gresier the iorgue agaimst e lower flexibility. but in e neral the hands will be

back. . .
between these two markings on this type bar
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(figure 14). A narrower grip allows a flexible
person to support the bar better with the
muscles of the posterior shoulder when the
elbows are lifred, and a wider grip allows an
inflexible person to get more comfortable
under the bar. In either case, a narrower grip
tightens the shoulder muscles so that the bar 1s
supported by muscle and doesn't dig into the
back (figure 15).

The thumb should be placed on top of
the bar, so that the wrist can be held in a
straight line with the forearm. If a lack of
Figure 14, Hand placement. Note the thamb s on Hexibility (usually in the chest and shoulders,

the top of the bur and in between the outer ring and ~ not the wrists) prevents this position, most
thi inner edge of the knurling.

trainees can hold it in the less desirable high-
bar position until proper stretching can |
establish enough flexibility to get it down 1o a

better position. More on this later,

Fignre 15, Comparison of wider grip to narrow (recommended) grip. Mote the difference in tightness m the
upper hick muscles.

So the bar should be placed in the correct position just immediately under the “bone”
you feel at the top of the shoulder blades, with the hands and thumb on top of the bat, and
then secured in place by lifting the elbows and the chest at the same time (figure 16), This
action tightens the muscles of the back, and lifts the chest, placing the theracic spine in an
extended, "straight” position, and fixes many of the problems often encountered earlier with a
round-back position. Enormous weights can be safely handled this way later.

"Lifting the chest” is an important cue, one that will be used many times a day in your
weight room, and this is a good time for the trainee to get used to hearing it. It
may be confusing for some, who may interpret this as making the torso angle
more vertical (figure 17). It can be demonstrated by touching the
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Figure 7. Comparison of “chest up™ position to a vertical but Figure 18 Physical cue for traince
rounded back position, i raise the chest indo proper
oL,

trainee on either side of the sternum with the thumb and middle finger and the command
"Lift this up" given (figure 18). Maost will arch their upper back at this cue. It will be
important for them to learn how o arch the lower back also, More about this later.

8. First and foremost, ALWAYS STEP BACK OUT OF THE RACK. ALWAYS.
NEVER PUT THE BAR BACK IN THE RACK BY STEPPING BACKWARDS. NEVER.
This cannot be done safely. A trainee should never be in a position to have to step backwards
and rack a weight at the end of a set. He cannot see the hooks, and even with spotters there
will be a wreck.

Now, the bar should low enough in the rack that a short squat 15 required to get it out
of the rack. Some trainees tend to try to do this with their hips only, doing a "goodmorning”
with the bar. This is fine with an empty bar, but as weight is added it becomes rather unsafe.
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Figure 19, Proper position 1o receive the bar frimm the racks.

The bar should be taken out of the rack in the same position it is to be squatted, with the
torso and shoulders tightened, the chest and elbows lifted, and the head position down (more
on this below) (figure 19). Everything should be the same as for the full movement. In this
way, any weight can be walked safely out of the rack. Many problems are caused by doing
this wrong. It is very common to see the trainee take the bar out of the rack on a loose back
and chest, and then attempt to tighten everything right before squatting, It is obviously much
easier 1o tighten the muscles and THEN take the weight, than it is to take the weight, let it
mash down into the back until it stops on some crucial skeletal component, and then try to
tighten everything up underneath 1t,

Many trainees like to take a hike with the bar, backing up three or four steps before
setting up to squat. This is unnecessary, and could become a problem if the set is heavy,
spotters are unreliable, and the trip back ro the rack is just too far on this parucular day. One
step back out of the rack for a trainee with good form is enough to clear the rack and allow
for spotters to do their job while permitting minimum trouble getting back home.

The stance should be the same as the one used during the stretch. Again, heels should
be about shoulder-width apart, woes pointed out abour 30 degrees. Some trainees need to be
told to "point the toes out more than you want to.”

9, At this point, the trainee is ready to squat with the empty bar. THE
EMPTY BAR. All of the groundwork has been laid, the correct bottom position
is fresh in his mind, and he is now in the correct starting position. Everything
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should work well for most trainees. At this point, it is useful to say the following things:
"Everything you are about to do is the same as vou did during the stretch. Only two things
are different. One, you don't have your elbows available to push your knees out, so you need
to do this without them. Two, don't stop at the bontom. Just go down and immediately come
back up, driving your butt out of the bottom." At this point, the final instructions should be
given. Say, "Now, take a big breath and hold it, look down right there,” pointing to a spot on
the Hoor about &' in front of his position, "and squat,”

Watch the first rep. If it is pretty good, have him do a set of five and rack it. If it 1s
crazy bad, have him rack it and repeat the pre-squat procedure. To rack the bar, have him
walk forward until the bar touches the vertical part of the rack. Tell him to "find the uprighus,
not the bottom of the hook: You can't miss the uprights, and if you touch there, you'll be .
over the hook, bur if you try to find the flat part, you can miss it and be low on one side. Big
wreck."

It hus form is acceptable, the general plan is to do a couple maore sets with the empry
bar to nail down the form, and then add weight, do another set of five, and keep increasing in
even increments until form is compromised by the weight. Increments will vary with the
trainee - lightweight, unconditioned kids need to go up in 10lb or Skg jumps, older, stronger
trainees can use 20 or possibly 300b, or 10-15kg increments. When it becomes apparent to
your eye that the next increase would alter the form, stop there and do two more sets of five.

Thar 1s the first squat workout.

About a third of your trainees will do a perfect squat the first ume. Another third will
require minor corrections that produce a correct squat on the second or third set. The last
third will need work. Now, it's time to coach.

Faults and Corrections

Head and neck

The single most common problem encountered by professional strength coaches 1s the
trainee who has already been shown to "squat”™ by someone who has never himself done a
correct squat. Invariably these kids will have been taught to "look up at the ceiling™ when
they squat, presumably because up is the direction the bar must go, and if you look up you'll
g0 up, or some such twaddle. This is a very difficult habit 10 break ance it 15 established, and it
has so many detrimental effects on squar execution that some law against it will evenrually
have to be adopeed.

Looking up when squatting is the enemy of depth, hip drive out of the bottom, and
carrect chest position, the three most important factors in a safe, correct squat. This bizarre
neck position is inherently unsafe anyway. To place the cervical spine in extreme
hyperextension and then to place a heavy weight on the trapezius muscles directly underneath
it is, at best, imprudent (figure 20). But the form errors created by looking up combine with
the bad neck position to produce a movement that is so unsafe as to almost make 1t
understandable that so many health-care professionals advise against the squat.
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Starting Kirength

lf we realize thar lup drive s critical
to power out of the bottom of the squar, the
rest 15 easy. Try this: assume & good deep
bottom pesition as described earlier, with
knees out, toes out, and heels down. Put the
chin slightly down and look at a point on the
Hoor five or six feet in front of you. Now
drive your hips up out of the bottom, and
make note of how this feels. Now do the
same thing while attempting to look at the
cetling (hgure 21). You will discover an
amazing thing - that chin-down (looking
down keeps the chin down) with the neck in
a normal anatomical position facilitates hip
drive. It facilitates chest-up, the normal
anatomical position for the thoracic spine
under load, and this is also a good thing.

Figure 21. How looking up and looking down affects irainee balance. Mote that in A the trainee’s center of
balance s shified to the reas. In B, moving the hesd down brings the center of balonce forwerd

And correct chest position is an important factor in placing the lumbar spine in

the correctly extended, slightly arched position. Correct lumbar position is
essential for full utilization of the hamstrings and glutes out of the botom,
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because when they are stretched more completely they can contract more completely and
generate more power over a longer range (more on this later). So bad neck position sets up a
series of bad positions thar greatly diminishes the safery and effectiveness of the squat.

Most peaple bend over slightly when they look up. Again, try this yourself. Notice
that tilting the head back changes the center of gravity slightly, enough so that most people
lean forward a livtle to compensare (figure 22). When this 15 done with a bar on the back it
alters the position of the spine, usually resulting in a tendency to shift the weight forward the
toes and away from a balance, efficient squar.

Figure 22, The effect of looking up on sianding posture. In A, the trainee is in proper neutral balance with the
center-of mass over mid-foot (See where the bar is over the foot?). If the tramee looks up, two things may
happen: (1) as in B, the entire body may lean back and the center of balance may shift to the heel, or (2) as in
L, the tramee mey kick the hips back and throw the chest forward in order o maintun balance.

Looking at the floor also provides the eye with a hixed posiuon reference. Any
movement of the body is detectable against the fixed position, and the correct squat becomes
tamiliar against this reference. Any deviation trom the correct movement pattern gets
feedback against this reference and can be adjusted as 1t happens: The ceiling also provides a
reference, but at the expense of safe neck position. And, generally speaking, the floor 15 closer
1o the eves than the ceiling, and is theretore more useful as a reference - smaller movements
can be detected against a closer point.

One problem associated with failing to keep the chest up when squatting is thar this
incorrect position tends 1o alter the perception of depth. Many trainees, when told that they
are squatting high through failure 1o lower the hips, will lean over more at the bottom, thus
lowering the bar more (figure 23). It feels deeper this way, but depth is judged by hip
position, and merely lowering the bar more by bending over more increases the chance of
injury while decreasing the amount of work done by the muscles we are tryving to use.
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Figure 23, The perception of squat depth is distorted by not keeping the chest up, This leads to incomplete
range of motion and potentially dangerous positioning. Note that in the above, even though the bir is af the
same distance from the foor, a full squat depth has not been achieved on the right

To correct looking up, fix the eyes on a position on the floor six to ten feet in front of
you, or if training close to a wall, on a place on the wall thar results in the same neck position
(figure 24), Stare at this point, and get used to looking at it so that it requires no conscious

6 1o B feel -3
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effort. Most people will not raise their heads to the
point where neck position is affected if they are
looking down. Some stubborn trainees may need to
hear “chin down!™ a couple of times before they
understand. A useful thing for some 1o hear is, “Play
like you're holding a grapetruit between your chin
and your chest.” Inventive coaches have used tennis
balls for this purpose, and have noticed that it corrects
chest position at the same time (ligure 25).

It will be the rare trainee who looks down too
much, but you might have one. If the kid is actually
able 1o look down 1o the extent that he's looking at a
point between his heels, you have a very flexible
trainee, Just tell him to look up a little, remembening

Figure 25, The tennis bull exercise. the place on the tloor or wall. It would be good if all
coaching problems were this easy to fix.

Squatting in front of & mirror 15 a really bad idea. Many weight rooms have mirrors on
all the walls, making it impossible to squat without a mirror there, within eyesight, giving the
trainee its bad feedback, A mirror is a bad 100l because it provides information abour only
one plane, the frontal, and depth cannot be judged by the trainee under the bar from the
tront, Some obliqueness of angle is required to see the relanonship between patella and lup
crease, and a mirror set at an oblique angle would produce a neck twist. Cervical rotation
under a heavy bar is just as bad an idea as cervical hyperextension under a heavy bar, But the
best reason not 1o use a mirror in front of any multi-joint exercise is that the trainee should be
developing kinesthetic sense of movement by paying attention to all the sensory input
provided by propriocepuion, rather than focusing merely on visual input from a mirror,
“Learn to feel it, not just see it,” 1s excellent advice.

Grip and arms

Grip errors are common even with experienced trainees. The grip on the bar is the
first movement made in the trainee’s temporary relationship with the barbell that we refer 1o
as a “set.” If that grip is wrong, none of the reps in that set will be oprimal, because the
relationship of the body to the bar is determined first by hand position on the bar. For
instance, an uncentered placement of bar on back results in asymmetrical loading of all the
components under the bar: more weight on one leg, hip, and knee than the other, as well as a
spinal shear. A careless approach to grip placement could result in problems with heavy
weights, Most trainees, as discussed earlier, will need to take an even grip somewhere berween
the score mark and the end of the kaurl,

There 15, however, an important exception to this rule: for a tranee with markedly
different flexibility berween shoulders, a symmetrical grip on the bar will result in an
asymmetric bar position on the back, When the athlete goes under the bar, the ught shoulder
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keeps the upper arm out from the ribs. Thus, the tight shoulder will drag the bar out toward
that side, resulting in the bar being off-center on the back, and centered loading of the back 1s
our primary concern (figure 26). For these trainees, the coach will have to determine which
grip centers the bar and remind the kid to set it that way every time.

Figure 26. Symmetrical {top) vs. asymmetrical bar placement {hottom). A svmmetricol s not good, it leads w
uneven spinal loading and sffects the busic kinematics of the entire movement,

The thumb should be placed on top of the bar, so that the wrist can be
held in a straight line with the forearm (figure 27). There is a tiny lide place in

Lk
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Figare 27, An easy illustration of proper wrist alignment, Mote the wnnkled tape with improper position
{mght).

some people’s brains that tells them that they are holding up the bar with their hands and
arms. People that do this will have sore elbows, a horrible, headache-like soreness in the inside
of the elbow that makes them think the injury occurred doing curls. If the elbows are
underneath the weight, and force of the weight is straight down (as gravity is wont 10 make it
do), then the elbows will intercept some of the weight (figure 28). This produces a shearing
torce on the elbow ligaments and causes a most unpleasant inflammatory problem that 1s
difficult to heal, If the thumb is on 1op of the bar, the hand can assume a position thar is
straight in line with the forearm when the elbows are raised up. In this position, none of the
weight is over any part of the arm, wrist, or hand, and all of the weight is on the back.

Occasionally a trainee has been musled by his brother-in-law 1into thinking that it s
okay to put his hands out so wide on the bar that the fingers or even the palms of the hands
are in contact with the plates. As bizarre as this sounds, we older guys have seen this. As grip
width increases, upper-back muscle tightness decreases, and muscular support for the bar is
diminished. If the posterior deltoids, rotator cutf muscles, traps, and rhomboids relax due 1o a
widened grip, the skeleton becomes the default support structure. This is less than desirable.
And then to add to the problem by placing the hands on the plares, a ROTATING pair of
objects at the far end of the bar, well, this 1s just silly. We must be in control of the bar, and
the bar must be secure on the back, and we must purge all silliness from our training halls.

As is often the case in athletics, one problem is intimately associated with another, and
the solving of one fixes the other. A lack of shoulder tightness and failure to keep the chest up
are almost the same problem, and may be coached from either direction, If the elbows drop,
the shoulders have relaxed; if the elbows are lifted, the shoulders tighten. Most trainees will
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raise their chests when told to raise the elbows, because not 1o do so would cause them 1o lose
balance forward. Lifting the chest requires a contraction of the upper back muscles, especially
the superior portion of the longissimus dorst complex. So lifting the chest is thoracic spinal

extension, a back movement. Tightening the shoulders and lifting the elbows aids the thoracic

Fignre 28 Elbows should be elevated 1o the rear, not directiy undemeath the har. In proper pasition, the
shoulders carry the weight (nght), 1f the elbows are dropped {left) then the wrists and elbows start carrving the
welght .. this is bad.

Figure 29, As the chest is raised anterior and the elbows posterior. the bar is “locked™ ino place
The arrows indicate the direction of movement for the chest amerior and the elbowy posteriorn
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extension muscles by contributing to bar support at the point where 1t 1s mashing down 1nto
the back.

Many trainees seem 1o be making a flat, level spot for the bar to sit on by keeping the
chest parallel 1o the floor. Tr must be demonstrated 1o these creatures thar the bar will not roll
off the back if they properly grip the bar and raise the elbows with the hands in the nght
position on the bar. When the elbows come up and the chest comes up, the hands are pushed
forward and the bar is actually forced forward into the back, and the bar cannet go anywhere

at all (figure 29).

Back

Back errors may be the most serious problem for the trainee because they carry the
mghest potential nsk of myury. It 1s extremely important to understand this. Although the
squat has an undeserved, baseless repuration for knee injury potenuial, its acrual grearest
danger is to the spine. A basic understanding of spinal anatomy is necessary to appreciate the
nature of the problem, and why correct form is so critically important in the squat,

The spine is a stack of bones that are separated by tough, rubbery gaskets with soft
centers. The bones, or vertebrae, line up in a column which, when in normal anaromical
position, has two distinet curves in it (figure 30). The curves, called the kyphosis in the
thoracic (upper back) region and the lordosis in the lower back (lumbar) region, are normally
present 10 everybody at varying degrees of expression. Too much curve is bad, 1oo little curve
is bad, The spinal discs, the rubbery things with the soft centers, are shaped in a way that

reinforces these normal curves in the spine.
Because the discs are shaped to hold the back
Kyiphasiy in this slightly curved position, the b.lc'}_: likes
i to bear its load when in this position. If the
Kyphotic Curve hack is loaded in a way that puts too much
‘_’/"". torce on either the front or the back of the disc
{if the normal curve is altered too much in
either direction, or 1o the side as in a loaded
Lordosis rotation), the disc can be injured by the
A uneven compression. The injury can take the
Lordotic Curve ¢ v of a fracture of the tough rubbery body
/”!. of the disc, allowing the soft center (the
nucleus pulposus; the maternial thar absorbs
shock and compression) 1o herniate - 1o squirt
out in an inconvenient direction (figure 31).
The compressive forces of a heavy
squat are not dangerous 1o a conditioned
Figure 30, Spinul Curves, Excessive curvature in intervertebral disc if IhE}" are 1PPH'E"-:| E"'Eﬂl}"
either region can be patholagical across the entire surface of the dise, as they are

when the back 15 in normal anatomical
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position. Massive weights have been safely
squatted, yet many people suffer disc injuries |
while picking up the newspaper. Injury oceurs
when force is applied to discs in a position |
other than normal. Proper squat form IS
normal anatomical position for the spine.
The vertebrae touch each other at
another pount, the facet joints, These lie on the
posterior side of the bones, and are a synovial
joint like many other joints in the body, with
cartilage and fluid contained by ligamentous
material comprising the articulation, The vast
majority of minor back injuries are facet joint
injuries, basically inflammarory in nature and
treatable with NSAIDs, rest, or manipulation.
These can be sufficiently painful to prevem
traning or even normal actvity, as any back

Imbalanced Anterior Force

owner can tell vou,
Back errors can be divided into upper

back and lower back. We have already beaten

the upper back situation pretty much o death.

Figure 31. Application of unbalanced forces For most people, the middle back is not a

stemming from improper postural mnintenance discernable region, and is therefore not a useful

during loading muy cause imury lo the s :

PR o thing to consider. The lower back presents a
tremendous challenge to the coach, in that
these problems are often very difficult 1o solve,

but it is extremely important to solve them. At the national level, lower back injuries account
for a huge percentage of work hours lost due to injury, a huge percentage of workmen's
compensation claims, and are the most expensive health care problem for people ages 30-50,
Many of the low back injuries that are a problem later in life were first acquired in sports
while young, and continue to plague us for many vears. If we as coaches are able to prevent
injury to our athletes while they are in our charge, and teach them the proper way to use their
lower backs while lifting, we will have done them a greater service than the little snots will
ever be able to appreciare,

Most lower back errors fall into two broad categories: (1) inadequate flexibility, and (2)
a lack of kinesthetic sense. First, inadequate flexibility as it relates to squat form requires, as
usual, an understanding of the anatomy of the hip and leg musculature (figure 32).
The hamstrings are the key 10 good low back position, The hamstring group
consists of the biceps femons, the semimembranosus, and the semitendinesus, all
three of which arise from the ischial tuberosity of the pelvis. They all insert at
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Chaadriceps

Muscle

Action Hip
Enee . Extension
Extension Hamstrings Aption
b —#  Muscle

Acnion

Figure 32. The relationship of the bones of the lumbar spine, pelvis, femur, and the upper tibia in profile. Note the
opposing direction of actions of the quadriceps and hamstrings to joint actions. Many coaches think of the squat as a
great way to develop the quadriceps. This is true, but it is more than that - the hamstrings are strongly developed by

doing the full sguar,

_ .-:"-"u Spinal Erector

Fignre 33. The spinal erectors (left lateral shown
above) attach to the pelvis, costals and vertebrae
and contract to extend the spine. This action
{arching} is accomplished in conjunction with the
underlyving multifidis, rotatores, interspinales. and
interiransversarii museles. Muscles attaching to the
anterior pelvis and spine also contribute. When
comiracied, these moscles will move the spine to
take on & line similar io the dashed line above, L.,
an arch.

various points on the tibia. This configuration
means that the hamstring group crosses two
joints, the hip and the knee, and

therefore has two functions: the proximal
function, hip extension, and the distal funcuon,
knee flexion. When we squat, hip extension, or
straightening-out, is what we do with the
hamstrings, along with the glutes (figure 32).
Drive out of the bottom is hip extension, and
the more efficiently we use hamstrings and
glutes, the more hip drive we have. This is
another reason why good depth is important:
the deeper we can squat with good form, the
more the hamstrings are stretched, and the
longer they are strerched, the longer they can
produce force when they contracr,

When we squat, or lift anything off the
floor, the power is generated by the hips and legs
and is transmitted up the rigid trunk segment to
the load, either resting on the shoulders or
hanging from the arms. The spinal column 15
held rigid in normal anatomical position by the
muscles of the back, sides, ribs and abs, so that
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the force may be safely transmitted 1o the load through the trunk. These muscles contract
isometrically, thar is, they stay in contraction but cause no movement to occur, and in doing
so they permit no movement to occur, The pelvis articulates with the spine in the L5/S1 area
of the lower back, the area right above the tailbone. The muscles of the lower back, the
erector spinae group, insert on the pelvis and at numerous points all along and up the spinal
column, so that when these muscles are in contraction the pelvis remains in a constant
position relative to the lumbar vertebrae. The erector spinae serve to lock the pelvis and the
lower back together to protect the vertebral column and spinal cord from movement under
load, and 1o hold all these joints in normal anatomical position when lifting heavy loads so
that the intervertebral discs are not damaged. These muscles, along with several layers of
ligaments and other connective tissue, act to keep the lower back from assuming any position
of flexion under a load. This area needs to stay “arched” to stay safe when lifting (figure 33),
Thus we use the coaching cue 1o *Arch vour low back.” And thus the pelvis tilts forward at
the same angle as the lower back as we lean forward with the back locked in a safe extended
pOSItION.

However, as the squat approaches the bottom position, the necessary forward lean of
the trunk has a tendency to make the lower back assume a flexed, “rounded” position (figure
34). This is due to the hamstring anatomy. As the squat depth increases and the torso assumes
a more forward tilt, the bottom of the pelvis (the origin point of the hamstrings), locked into
the nigid spine, tilts auway from the knee (the insertion point of the hamstrings). As these
muscles reach the limit of their ability 1o stretch, they become tighter and begin to exert more
pull on both the knee and the pelvic origin. Here is the source of the lower back problem: if
the hamstrings lack sufficient flexibility, they will exert enough tension on the bottom of the
pelvis to pull it out of its locked position in the lower back, breaking muscular tension in the
erector spinae, and permitting the entire lower back to come out of extension into a “round”
position (ligure 35).

Figure 34, Example of correct back position { lumbar extension or arching) thot decavs mio
inappropriste position { lumbar fexion or rounding) a5 the rainee descends, We never want 1o
sguat this way.
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Figure 315, Eftect of rounding of hack on spinal
alignment, The dashed ling represents the anterior
surface of the spine during an arching of the back.

Figure 36, Physical position coes for chest up, buti
NI

Once the cause of this problem 15 undersiood,
it can be corrected through diligent strerching,
The squat 1eselt acts as a stretch, and with
careful attention to this position it can correct
itself in a short time - just a few workouts.
Otren, unfortunarely, the lack of flexibility is
paired with another problem - the inability o
wdenufy which position the lower back 15 in.

A lack of kinesthetic sense, the ability
to identify the position of the body or a body
part 1n spatial relation to the ground or the
rest of the body, 15 very common, especially n
vounger trainees. This might be due 1o a lack
of emphasis on “sitting up straight” as we older
individuals remember hearig from our
parents and teachers back in the Bronze Age.
Many of these kids have absolutely no idea
that their lower back 15 round a1 the bowom of
the squat, or that 1t is arched correctly at the
wop of the squar, or any 1dea what position it 15
in at all, Tv is as though all proprioceptive
activity has ceased 1n this partucular area of the
body. Many inflexible trainees exhibit this
problem, but many perfectly flexible kids
cannot assume a position of lumbar extension
and hold it though a squar.

There are several ways 1o introduce the
awareness of lower back position. They all
involve causing the trainee to contract the
lower lumbar muscles and then making him
aware of what has just happened, so that he
can do it every time he needs to. The ability 1o

ut a muscle group into contraction 1s an
important part of strength traiming, and no
berter illustration of its importance can be

found than good lower back position, Sometimes this is easy: stand beside the trainee, facing
his profile. Take the thumb and middle finger of your hand and touch him on either side of
the sternum, and say, “Lift the chest,” then touch him with the other hand on either side of
the spine at about the level of the L3 vertebra, and say, “Now, stick vour butt out™ (figure 36).

The I'inge:rs ;31;-.1'1:1 st his erector ::TP'in;l.l.' muscles will cause him 1o feel these muscles as IJ“:E_‘;‘

contract under the touch, and the fingers on his chest will keep him from just leaning over, If
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he is wearing a t-shirt, notice that as his lower back goes into extension, the shirt wrinkles
perpendicular 1o his spine, parallel to the floor (figure 37). This is an excellent marker for the
correct contraction of the lumbar muscles, visible for some distance across the room. Have
him relax and repeat this movement until he can correctly do it without the aid of your

hands,

Figuere 37, Visual check for spinal extension is accomplished by looking for shint folds that sre fear
prallel to the floor {right cirele). The folds become apparent when the trainee arches his hack

This will work for most people, and should be used immediarely if the trainee exhibirs
a round back when squatting the first set. If improvement is not noted after this correction,
assume it is a hamstring flexibility problem and address it with strewching, After a couple of
hamstring stretches, try it again, and if radical improvement is not seen, try this next tnck.
Have the trainee lie down on his belly on the platform. Tell him to put his hands behind his
head and raise his chest up off of the floor. You might have to remind him to lift his elbows
when he does this. Most of his back will now be in extension. Then tell him to lift his krees
up off of the floor ton, Many trainees will do this by pushing the toes down and lifting the
knees up, so you'll have to then tell him not to use his toes. When he does this correc tly, he'll
bend his knees slightly and use his gluates, hamstrings, and most importantly his low back 1o
make this movement. When he gets it right, the only thing touching the floor will be his
belly. Mow say to him, “This is what it feels like to have your lower back in contraction. Feel
this arch. Relax and do it again.” Have him repear this until the light goes on (figure 38), It
usually doesn't take many times since this is such a weird position and it feels different than
anything he’s ever done with his back. Movement patterns thar are significantly differem
from those that are familiar are actually essier 1o learn, since they do not conflict with Existing
similar patterns. By placing the trainee in a position where he has to contract his erector
spinae repeatedly without trying to do anything else at the same time, he can
embed this new motor pathway quickly and easily, withou having to trv to
distinguish it from other elements of an unfamiliar movement.
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Fignre 38, Practical exercise to get the rrainee to understand back extension

Now have him stand up and reproduce this movement while standing. Then pur the
bar on his back and again have him repeat it several umes, Just to be sure, have him unlock
his knees and hips to about a half-squat position and see if he can still perform this lumbar
extension, If he is sull with you ar this point, he should be able to keep his back arched
through the whole squar, if he is sufficiently flexible. If he can't, then stretch him out and go
through the whole procedure one more time, and call it a day.

A word now abourt difficulr trainees: as a coach, vou learn more from the hard cases
than you do from natural athletes. Any idiot could teach Greg Henderson (quarterback for
Rice 2001-04) how to squat. These people just do things correctly because their bodies
understand biomechanics, even if their brains don’t. You are a good coach if vou can teach
complicated things to people who have never been able to learn them before, Find a 35 year-
old woman who never played sports, or a 50 year-old sedentary executive, and weach them to
squat. This is how you get 1o be a good coach. And a good coach recognizes a trainee’s limits.
There is nothing to be gained from frustrating 2 novice trainee with either his own inability
or your lack of resourcefulness. The next workout will always be better.

Hipx

The hips are the guts of the squar. Hips provide the power out of bottom, with the
transition to the quads above parallel taking care of itself. Knees and hips are tied rogether,
conceprually as well as by the femur. If the hips are too forward, the knees are too, In the rare
nstance that the hips are too far back, then the knees are not in their correct position relative
to the toes. It is easier to correct forward/back errors of the hips by correcting the knees, so
we will do this later. For now, we will concern ourselves with hip drive.

As introduced earlier, hip drive can be taught with the hands, as can many things in
the weight room that have to do with pesition. Placing the trainee at the correct bottom
position and having him drive up against your hand is usually all that is necessary 1o
demonstrate the power of this technique. A verbal reminder, “Drive the hips!™ as the weight
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increases is helpful in reestablishing this movement. For the coach, there is only a subtle
difference in appearance between good strong hip drive and a squat that lacks this. A slight
change in back angle may be observed, and it becomes more apparent as the bar gets heavier.
Bar speed increases markedly with the same weight when a good hip drive is added our of the
bottom, the increased power being evident in the whole ascent as the momentum generated
by good rebound and drive is carried through. As the trainee does his work sets, this may be
the only cue he needs, the rest of the movement having been cleaned u p during warmups.

A common error is the tendency for some lifters to drive the hips forward instead of
upward, especially right before the transition berween hip drive and quads at the point just
abave parallel (figure 39). If the hips go forward, the knees will too, causing the weight to
shift forward to the toes and possibly producing a small lumbar flexion art the same time. This
is bad - for power and for safety. If the center of gravity of the lifter/barbell system shifts
forward, then a forward component has been introduced into the movement. This
complicates things, because anything but the whole system moving straight up is less efficient
and will have to be compensated for before lockout occurs at the top. The best power is
achieved when the hips continue straight up out of the bottom, the weight stays in the middle
of the foot, the quads exert their force against the floor through this balanced foor position,
and the knees and hips lock out simultanecusly at the tap. Once again, It is NOL necessary to
think about the quadriceps - they will do their job when they are supposed to if the trainee
stays in balance coming up. (The above comments apply specifically to the BACK SQUAT.
The Front Squat is another matter entirely, and outside the scope of this discussion, The two
are completely different movements, and for this reason it is always prudent 1o learn one
completely and correctly before moving to the other. Since the back squat is a more generally
applicable exercise, and can be used with much heavier weights, it is the one presented here.)

Many times when the trainee shifts the hips forward coming up, he will also unlack
the lower back to do this (figure 40). This lumbar flexion occurs as he attempts to drive hips
forward and stay off of the toes, essentially leaving the bar behind as the hips shift. This
“fishing™ of the back is extremely dangerous, as the lumbar discs experience a change to non-
anatomical position while loaded. The back goes from arched 1o rounded with weight on the
back, and the discs are not designed for this type of silliness. If this fault is observed. have the
trainee rack the bar immediately and explain the sivuation. Usually a word or three about
what was observed and a reminder to drive UP, not forward, will correct the problem,

We have already introduced the concept of the “bounce” out of the bottom. Since it is
accomplished with the hips, and with the part of the brain that’s thinking about the hips, this
seems like a fine time to discuss it. Once again, the bounce DOES NOT INVOLVE THE
BIMEE. It happens when the hamstrings reach the limit of their normal range of motion due
to the slight forward motion of the knee and the pronounced backward mation
of the hips. Remember: the pelvis is locked in position with the rorso by the low
back muscles, the hamstrings attach to the ischial tuberosity at the bottom of the
pelvis, and the pelvis tilts forward with the torso as squat depth increases, thus
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Figure 39, Hip drive is best developed in the Figure 48, Rounding of the hack, as in the lower
position shown in the top photograph, not in the phato, during the drive up is a problem.
kpees foraand position {botom),

strerching out the hamstrings (Figure 41), The bounce at the bottom of the squar is essennally
a correct use of the stretch reflex inherent in any dynamic muscle contraction. It 1s sale, st 1s
correct, and 1t is necessary if heavy weights are 1o be lifted. The only way it can hurt the
lnees 1s if the hamstrings are relaxed at the botrom, which would result in the knees
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Fipare 41, Mote that in the botiom position the homstrings are streiched.  Also observe that the homsirmg uml
length shortens durning ascent. “Bounce™ out of the bottom utilizes hamstiring siretch, and this rebound 15 critieal
for squatting efficiency.,

traveling forward, more about this later. If the hips are shoved back at the bottom, the
hnmstrings will t[ghlcn, the knee wall be l':nr::m:i:'li:-;i1 and power out of the bottom 1s increased.
Timing here 13 important. If the bounce 1s used correctly, it will be immediately followed by a
hard drive up of the hips. It is important to note that the bounce is not followed by a pause
and then a drive up. The bounce must be incorporated into the drive - it must be anticipared
as the hirst part of the drive. One way to coach this 1s to tell the trainee, "Thimk about the "up’
drive all the way down. Don't think about going down while you're going down - think
about coming up the whole ime.” This reduces the tendency to separate the drive from the
bounce, since it’s being anticipated even before the bounce oceurs. (This cue works well on all
lifts with an eccentric phase preceding the concentric,)

Timing of the descent and rebound 1s critical to the performance of good squats.
Bounce occurs optimally at the correct speed of descent. If the descent is too fast, the bounce
will be less effective, and much less safe, because the only way 1o drop too fast is o relax
something: Tight muscles in the squat descent store elastic energy, as illustrated by our
specific example of the hamsiring rebound.

Tight muscles also keep the back, hips, and knees in the correct, safe position, If
enough looseness exists to permit a cannenball-like drop into the hole, there is no stored
elastic energy to use in a rebound, and all the upward force must then be generated without
the benefit of a stretch reflex. (This is essentially the purpose of a paused box
squat, an advanced exercise thar makes the lifter create the entire explosion our of
the bottom, and quite outside the scope of our discussion.) And this loose descemt
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can permit joints to be jammed into positions for which they were not designed, a seriously
bad deal. At best, the squat will be heavy, and will feel heavy due to the added momentum
produced by the excessive speed,

Momentum is calculated by the weight of the bar multiplied by the speed of the
descent. Some momentum is measurable in every bar movement, an inevitable consequence of
mass and motion. The difference between a 1974 Cadillac going two miles per hour and the
same car going 70 mph. is that you can step out in front of the slow one and stop it by
absorbing its small amount of momentum, if it’s in neutral. So, a slower-moving bar is easier
to turn around than one dive-bombed into the platform.

By the same token, if the descent is too slow, insufficient rebound will be generated
and a similar situation will occur - rebound will be inadequate due to the lack of stretch reflex
efficiency. The weight will feel heavy, and the squat will be hard. Also, the trainee uses too
much gas on the way down 1o have much left in the tank for the trip back up. An entire
system of training has been based on this apparently cool new observation, the hook being the
fatigue produced by the slow movement and subsequent lactate accumulation. However, we
are trying here to learn how to squat the most weight, not a livtle weight in as inefficient and
uncomfortable a manner as possible.

Knees

The knees are the area where the greatest variety of form problems will be observed.
In a correct back squat, there is essentially one correct place for the knees: slightly out in front
of the toes, the exact distance being determined by the anthropometry of the individual,
directly in line with the foot so that the femur and the foot are parallel and congruent, This
basically means that the femur and the foot should be in a straight line as seen from directly
above, so there is no twisting of the knee. Depending on the femur/tbia/trunk dimensions of
the trainee, the knee could be anywhere from directly plumb to the toes to three or four
inches in front of the toes (figure 42). The angle of the stance relative to the frontal plane will

Figure 42, Differing leg and trunk lengths affect the bottom position. What is “correct” can look
different i different trainees,
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therefore determine the angle of the knee as well. In general, about 30 degrees out from the
perpendicular works for most people, although this also varies. This angle allows the torso to
clear the legs at the bottom so that good depth can be attained. These general positioning
landmarks may vary slightly ameng individuals, bur they are very close to the optimum for
correct execution of a deep squat and should be followed as closely as possible.

The two most common knees errors by far are knees in too much and knees too far
forward. It is actually unusual to see a novice trainee not make one or both of these errors the
first time he squars, as both are related to flexibility and positional awareness. These two
parameters are specifically developed and corrected by squatting. They are easy errors to fix,
and fixing them develops flexibility and movement skill, two of the main reasons we are here
anyway.

When the trainee adducts the knees, allows them to come closer together at any point
during the squat, the cause is usually weak adductors (figure 43). This has been previously
discussed, and an understanding of this anatomy and function is essential to the coach.
Correcting this problem is important: leaving it uncorrected creates a potential for knee
injury due to the non-anatomical position of the loaded knee out of line, and leaves the
adductor muscle group untrained. A straight knee line is important, so that the menisci stay
loaded evenly. The medial and lateral meniscus bear weight in the squat, as they lie directly
berween the condyles of the femur and tibia, and enable these two bones to rotate against each
other. When the knee is extended at the top of the squar, the skeletal components, including
the menisci, are bearing the entire weight of the bar as compression, As the knees unlock, the
angle at which the load is transmitted through
the knee changes. At the bottom of the squar,
the femur is sull transferring the load to the
tibia, but if the stance is correct and the knee is
in straight flexion, each side of the meniscus
bears its normal share of the load. Muscular
tension, on both the anterior and posterior sides,
provides support for the knee in this position,
This assumes that the femur and tibia are
parallel, and therefore that the condyles are
parallel. If they are not, the menisci berween the
condyles are differentially loaded. When the
knees go in on the way down or up, the lateral
memniscus gets mashed berween the lateral
condyles (figure 44).

Some coaches wrongly assume that the
cure for knees-in is to strengthen the abductors

_ in isolation, usually through the use
i sl bsn e of an exrcine machine desgned for
and safety, this purpose. These devices are no
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Even cumprﬁsivc Uneven compressive
forces with correct | | forces with incorrect | |
technigue technique

Flgnre 44. Distribution of compressive forces during a correct (left) and incorrect. knees-in (rgiit)
sepuaint,

more useful than any other machine, and this
one is especially distracting since the problem
isn"t with the abductors anyway. The lifter 15
not having trouble using the muscles on the
outside of the hip, he 1s having trouble using
the muscles of the groin, which are weak. In
an attempt to make up for the lack of
adductor function, his knees are moving
closer together so that the quadriceps can do
the job instead. When the quads are forced to
pick up the role of the adductors, they have to
move to an adducted position to do so,
Strengthening the abductors, a couple of small
muscles on the most lateral aspect of the hip,
will not solve the problem, because they are
not involved in the problem. The only way 1o
fix weak adductors is to make the trainee keep
his knees out so that the adductors will get

stronger. So good form 1s actually the cure for
Fignre 43, Conching by exaggemation ¢an get the bad form.
trainee (o adopt the correct knee posibion.
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Often correction of this problem is as simple as telling the trainee to “Keep your knees
out,” and illustraring this visually by pointing to his knees with both hands as vou stand in
front of him and moving your hands out toward either side to illustrate exactly the direcrion
vou mean (figure 45), You can enhance this verbally by exaggerating vour description of
what to do by saying something like, “I want vou 1o touch your right knee on that wall over
there to your right, and touch your left knee on that rack over there on your left,” as you
gesture wildly with your hands to indicate the movement.

Exaggeration is often a useful coaching rool. It can convey ideas 1o hardheaded kids
that are not terribly good at understanding the subtleties of fine motor skills and the nuances
of language. In this particular example, it might be necessary to “overcorrect” to get a
correction. Tell the trainee to “shove your knees out on each side until vour knees are ourside
vour feet. Keep pushing them our until it feels like your knees are too wide. Way 1oo wide”.
This pesition, were it attainable by an inflexible kid, would obviously be wrong, but he can’t
get there anyway or he wouldn't have this form problem. But in an attemipt to get there, he
mught just end up in the correct position. The attempt at exaggeration will often average out
to exactly the correct position vou want him in (figure 46). The utility of this coaching
principle cannot be overstated. It 1s useful in a wide vanety of situations and sports, and is
limited only by the coach’s resourcefulness.

Figare 46, Trainee kinesthetic awareness is quite variable. You may have to exaggerate vour cucs (o
mutke him think he’s pushing his knees way out (deft) in order to get them in correct position (right)

The concept of the “cue” 1s another extremely important coaching tool, A cue is a very
short word or phrase, or even a noise that corrects a movement error by reminding the lifter
of an already-coached correction. It must be short, and it must have been used before, so that
it triggers the correction without the need for much mental processing. Sentences cannot be
cues; they are hike symbols in that they must contain much meaning in a small package. They
are sometimes highly individual, and may not be understood by anyone other than the coach
and the trainee. Cues are very useful in a competitive setting, where time and
efficiency are crucial.
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Knees too far forward presents a different challenge to the coach, as its cause can be
either flexibility or perception, If the kid's hnmstr[ng.l: are tight, i1t can throw the knees
torward, but if his mental model of the movement he's trying to do 1s wrong, the correction
will need 1o be made in his little walnut-sized brain.

Quire often, the trainee has a concept of the squar that involves a picture of himself
doing the movement with his back in a vertical position, to hold the bar up better, vou know.
If the torso 1s vertical, the knees will be too far forward, because if they weren't he would be
off balance backward. Ask him aboutr this if you observe his knees too far forward and his
back at too steep an angle. "Let me ask you this: are you thinking you need o keep your back
vertical when you squat?” He'll usually say yes. Tell him, “You can't do that. It's okay to lean
over. It's part of the movement 1o lean over. Go ahead and try 1t.” He's been waiting for vou
to tell him this anvway, because something doesn't feel right abour it. Now warch him squar
at the better back angle and remind him to use his hips. This fixes it most of the ume.

If it doesn't, there are other things
that can get the knees back. If the weight is
on the heels during the squat, the knees
can't be forward. Suggest that he keep his
weight on his heels whale he squats. *Think
about the heels.” If this doesn’t work after
two or three reps, tell him 1o stand with
the bar in squat stance, and pick up his toes
(higure 47), You obviously can't pick up
vour toes without going on the heels. This
just shows him what it feels like to have

Fi; % Havel pinee prck up his toes whi ot . FREERE.
keepng the e nnd bl of e e on e grond, | iy
squats from the heels, his knees will stay
back. Now, he will not be able 10 continue to squat on his heels, because this is also an
unbalanced position, but atter three or four reps this trick wall have done 1ts job and he will
have settled into the middle of his foot where he should be. Once knees are back, most will
adopt this form because it feels more balanced and strong,

Another problem encountered, often in more advanced wrainees, 1s the tendency 1o let
the knees shde forward at the bottom (hgure 48). This can be a very challenging coaching
problem, because it is usually a problem developed over ume, while the Lifter is getting strong,
and is a rather embedded movement pattern, When the lifter lets his knees move forward ar
the bottom of the squat, you know he has relaxed his hamstrings, because they pull the knee

back. They insert on the ubia and provide postenor tension, which should increase with the
depth of the squat as the other artachment point on the pelvis tlts away. If this tension 15
insufficient to keep the knees from rranslating forward as full depth is approached, something
15 wrong, And when knees move forward at the bontom, tension is put on the hip flexors as
they insert on the ASIS, the anterior supenior ihac spine, or hip pomter,
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Figure 48. The knees sliding forward below parallel as in the far right photo is indicative of the trainee relaxing
the hamstrings,

The muscles in question, the rectus femoris, the sartorius, and the tensor fascia latae,
cross both the hip and the knee joints, and therefore produce movement around both joints
(figure 49). In the squat, their knee extensor function (the distal function) is our concern, since
active hip flexion does not occur. At the bottom of the squat, these muscles act with the other
knee extensors in the quadriceps group to, you guessed it, extend the knee. All the muscles in
the group are under tension, but only the three hip flexors cross the hip to attach ar the ASIS,

Amtivrior Superior
Hliae Spine (ASIS)

Recius Femoris

ensor faseia lafae

Surtorius
felashed lines)

Figure 49. The relationship of the hip flexor muscles 1o the bones of the hip and knee, The action of these
muscles is to both extend the knee, their primary function during the squat, and 1o flex the hip, » function not
used in the squat,

Now, if at the bottom of the squat the knee should be allowed 1o move forward,
tension is increased on these muscles and their attachment at the hip as the knee
angle becomes more acute, The ASIS is yanked by these muscles at their
artachment, and a marvelous dose of the weirdest tendinitis you have ever
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. seen can be the result (higure 50).
i This condition is thankfully rare,
and some people squart this way
for years without trouble, but if it
develops, 1t takes many weeks to
heal.

Tensor faveia latae The answer 15 to learn to
squat with the knees in the proper
Rectus Femards  place, and 1o move them correctly
during the descent, One approach
i5 to make all of the forward knee
travel occur 1n the first third or
half of the descent. The lifter
should shove the knees forward 1o
the place they will end up in from
of the toes, and then the rest of
the movement will consist of the
hips moving back and down.

Poiella

Nartoriny

Some trainees make two

Fignre 30, The hip flexors {saromus, recius femors, and the lensor movements out of this, and that 1s
fascia lntae from left to right shove) attnch to the enterior ilinc crest fine for a cuup]e of TEPS, but IhE:r'
and the knee. Pain af these muscles” ongin (the front of the hip)
may be indicative of inappropriate squatting technigue.

should be encouraged to reduce
this to a smooth single motion
{figure 51).

gy

Figure 51, MNote that the knees, once they move forward over the toes, do not significantly move during the
remui der of the squat. The glutes and hamstrings are doing their job. Contrast this sequence 1o figure 48

A rerribly useful piece of equipment for teaching this technique is a block of wood,
approximately 18" x 107 x 47, although any size thar is a lirtle raller than knee-high thar will
stand balanced on end will do (figure 52). Hawve the trainee assume the squat stance with
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Frpure 52 A ternbly useful piece of
wond. The knees touch the block m
about the verical jump takeofT point
then do not move forward significantly
atterwards,

Srarfing Strengri

the bar, and place the block about one or two inches in
front of the toes, wide enough so that the knees must be
parallel o the feet to touch it, thus killing two birds with
one stone, One block for one side is sufficient, or should
be anyway. Have the trainee squat, and tell him 10 “touch
the block with vour knee, first thing, but don’t knock i
over.” The block will limit the forward travel of the
knee, and as he solves the problem of how 1o continue to
depth with knees stationary, he will learn how to use his
hips correctly. Use the black for a couple of sets, then use
it for three reps of a set of five, then use it for the first rep
only, then take it away. Some difficult trainees require
refreshing on this correction periodically, as an embedded
movement pattern 15 always hard to overlay with a
similar, more correct one. But when working this
technique with novices, it wsually fixes the problem
permanently. And it has the advantage of being able 1o
correct both knees-torward and knees-out ar the same
time.,

Another technique that can be used to correct all
of these knee position problems is to have the trainee
actually look at his knees. In his squat stance, at the top
with the bar in position on his back, have him look
straight down at a point on the floor berween his toes. He
will see a picture of his knees relative 1o his feet, and the
movement of his knees relative to his toes as he goes
down. Have him logk at his knees all the way down and
back up a couple of imes with the empty bar before he

gets much weight on it; he will need 10 practice this because it will seem awkward at first. Bur
as he warches his knees change position through the movement and as the sets get heavier, he
will see exactly what the problems are and, more importantly, he will have immediare
feedback on what he needs to do to fix it If his concept of the squat is correct — if vou have
done a good job of describing it 1o him - he can see what his knees are doing wrong and fix

them.

Very rarely, a coach will encounter an extremely flexible younger kid who can manage
to go both too deep at the bottom and oo wide with the knees (meaning the knees are outside
the feet, not that the stance is oo wide) (figure 53). This doesn’t happen very often, as this
degree of joint and muscle belly laxity is unusual. These kids must be taught how
to stop at correct depth before they get so deep they get into their actual knee

ligaments, Such kids will relax ar the bottom, and a reminder to stay tight at the
bottom will usually help a lot. If the trainee insists on continuing to relax too
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deep with knees out, it may be necessary to
have him stop dead at the correct depth and
knee position for a few reps until he learns
where this position is and can reproduce it
without a stop. He can learn the rebound
technique after a few workouts, bur this will
be more difficult for him because he will have
to consciously produce the hamstring tightness
that comes naturally to most other lifters.

Feet and stance

The feet are the first element of the
kinetic chain that runs from the ground to the
bar on the shoulders. As such, they are
important in that they are usually the trainee’s

Figure 53. Some thin, very flexible kids can go first opportunity to do something wrong. We
deep into the hobe due to anthropometrics and a have already discussed some foot problems,
habit of relaxing the hamstrings. With o litle i . h I

couching they are able to recruit hamstring HICD &5 W{"va]“ on toes, 35 L E}" re "EI'E L
comtraction in order to hit proper depth and o elements J:ugher up the kineuc chain. Stance
imvoke the siretch reffex in those muscles, width and geometry merit a serious

examination, since they have so much bearing
on the mechanics of the lift.

The recommended stance is heels at about shoulder width apart, toes pointed out at
about 30 degrees. “About” refers to the uncertainty inherent in trying to make humans move
like we want them to when we don’t know whether they can. Stance is 2 highly individual
thing, and will vary with hip width, hip ligament ughtness, femur and tbia length and
proportion, adductor and hamstring flexibility, knee joint alignment, and ankle flexibility.
Everybody's stance will be slightly different; any effort to make all trainees conform 1o
footprints painted on the floor is evidence of fuzzy thinking. An experienced coach can look
at a novice trainee and have a decent idea of his stance, but the trainee must actually take the
stance and squat in it so that any necessary fine adjustments can be made.

For example, a tall trainee with very long femurs and relatively narrow shoulders
needs a wider stance than the usual, since his shoulders are not his hips’ fault, Or a kid with a
very long torso and short legs (not that uncommeon a body type) will need a bit narrower
stance than our model would predict. Sometimes the angle needs to be adjusted. A practiced
coaching eye will somerimes catch evidence of the need for this: in a kid that is pigeon-toed,
the foot angle will need 1o be slightly more forward-pointing than the model, or more
commonly in the case of out-toeing the foot will need to be pointed out more. These
corrections are necessary to keep the correct neutral relationship between the femur and the
tibia, so that no twisting occurs in the capsular and medial/lateral ligaments of the knee.
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Figure 54, Mike Bridges used a wide stance squat 1o et
numerous records, This 15 fine for powerlifting but not for
training for sport or fitness.

Figure 55. Bodybuilders froquently use o narrow stance
squat o develop contest guality quads. In the photo above,
Dave Diraper, one of the most Gimois bodvbuilders of the
s, uses nnrmow stance front squats to develop his Mr.
Liniverse winnmg form.

A trainee with very tight hips
can benefit from a slightly wider stance
until flexibility is increased; in fact, if
this adjustment allows him to sepuat, it
will cause the problem to correct itself,
and very quickly allow him to assume a
more useful narrower stance. But, you
ask, what is wrong with a wide,
powerhfting-type sumo-style Mike
Bridges (for those of you old enough 1o
remember him - figure 54) squat
stance? Especially if it allows the kid to
squat more weight? The thing that is
wrong with it is the same thing that is
wrong with having him half squat mare
weight above parallel: we are trying to
get him strong for sports; we are not
trying to see how much weight we can
have him squat, especially if thar squat
style 15 not specific te our program nor
sate for our trainees. The two things are
not the same, and you as
a coach MUST understand this, A wide
stance does allow more weight 1o be
squatted, but no sport except
powerlifting can use strength developed
in this stance, because that stance does
not occur in other sports. Strength is
both general and specific: general in
that it is always good to be stronger,
specific in that the strength needs 1o be
acquired in a way that allows it to be
applied to movement patterns used in
the sport for which we are
conditioning. An extremely wide-
stance squat omits much of the
quadriceps function, and as
such is not very specific to
sports that use the quads.
This includes pretty much

all of them.
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In the same way, a narrow-stance squat, such as those frequently pictured in the muscle
magazines, develops an aesthetically pleasing set of quads (figure 55, but we plan on using the
rest of the hip musculature oo, and it seems unwise to omit it from the training program. It is
very difficult for people of normal flexibility to get deep enough with a narrow stance, and
thus the hamstrings are never engaged as fully as with a more generalized wider stance. Also,
the narrow stance does not involve the groin muscles, as discussed earlier. As such, it can be
useful in the event of a groin injury, and can be used for several weeks while the adductors are
healing, If used all the time, narrow stance predisposes for a groin injury due to the lack of
conditioning for these muscles.

It is very common to see lifters at all levels of proficiency squatting with their toes
pointing almost forward. The really strong ones do it to increase the joint tightness and
resultant rebound obrained by placing additional torque on the knee ligaments, and the
novices haven't been corrected yet. It is very important to have all the bones of the legs and
hips in the best position to generate force without being injured. Here is a way to see this
relationship: sit in a chair with your knees slightly bent and vour feet out in front of you, Put
your legs together, and note that your toes are poinung straight forward. Spread them out
witle and note that your toes are pointing out. In both positions your feet assume a parallel
position to your femur, and your knee is in an anatomically neutral position, with ne twisting
(figure 56). As your knees paint out, your toes paint out, The wider the knees, the more the
toes point out. As the knees widen, the femur rotates externally, and the tibia must rotate
with it to keep the knee ligaments in normal anatomical position, and the toe points out more
because it is attached to the end of the tibia. This anatomical relationship must be understood
and respected, lest patellar tracking injuries result from inattentive coaching or trainee
hardheadedness.

Frgure 56. Look at the angle of the femur then look at the angle of the fool. They are the same and
muimenance of this relutionship is cruzial for effective and safe squatting,

The practice of placing a block or a 2x4 under the heels is not as common as it once
was (see higure 55). The purpose of this is to make the full squar position easier to reach, and
an understanding of the reason this works is necessary to the understanding of why it should
not be done. A block under the heel throws the knees forward by tilting the shin forward.
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This shin angle causes the insertion point of the hamstrings 1o move back closer 1o its origin
on the pelvis, thus decreasing the amount of stretch necessary to get to the bottom (figure 57).
A trainee having flexibility
problems severe enough to need a block
under his heels will not benefit by being
prevented from stretching the muscles that
are too tght. The squat, being a full range
of motion exercise, provides a better
stretch than most siretches do. Far better
to approach full squat depth incrementally,
with an exercise that will very quickly
stretch out the tramnee in just a couple of
Figure 57, Placing a block under th heels allows the w?rh it 1J1:3+‘| m. g ‘lrltj?{:ml i than
knees and hips to move forward allowing the trainee to will prevent him from obtaining enough

nssume a better, more upright position. A quick fix, but stretch o ever fix the problem,
not o long-term salution o lack of Nexibility.

Breathing

Much controversy exists about breathing patterns during exercise, largely due to a
misapplication of the CYA principle. It is thought by some that “inhaling on the way down
and exhaling on the way up” is a good way to eliminate the possibility of cerebrovascular
accidents during exercise, by lowering the peak blood pressure during the rep. This may very
well limit a momentarily elevared systolic/diastolic pressure, but such advice overrates the
likelihood of a cerebrovascular injury, an extremely uncommon event, and underrates the
likelihood of an erthopedic injury, an alltoo-commeon occurrence. It behooves us to
understand the function of the Valsalva maneuver, the breath held against a closed glottis
while pressure is applied by the abdominal and thoracic muscles, during the squat. The
Valsalva is a technique thart the vast majority of humans will use anyway until “professionally
trained” personnel interfere.

It your car runs out of gas in an intersection, and you have to push it out of the way or
get killed, you will open your car door, put your shoulder on the doorframe, take a grear big
breath, and push the car. You will probably not exhale except to take another quick breath
until the car and you are out of the way. Furthermore, you will not even think about this, as
many millions of vears of your species pushing on heavy things has taught your central
nervous system the correct way to push. “Professionally trained” personnel probably do it
this way too, yet they insist on ignonng the good advice of their DNA while in the weight
room,

When you inhale, pressure increases in your thoracic cavity. When vou hold your
breath and tighten your trunk muscles, this pressure increases more. Since vour
thoracic and abdominal cavities are separated by only your diaphragm,
abdominal pressure increases too. Thus, pressure is being applied to the anterior
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side of your spine, The spinal vertebrae are being held in correct position by the back
musculature, and this correct position is reinforced by a static pressure head transmitted to the
anterior side of the spine by the hydrostaric column of the gut, the essentially non- -
compressible contents of the abdominal cavity. As pressure in the thoracic cavity increases
with a big breath held, and this pressure is increased by the ughtening of the abs and obliques,
more anterior support develops for the spine, The back muscles support the back from the
back; the abs, with the aid of a big breath, support it from the front (figure 58). A
weightlifting belt adds to this effect, its main function being to add 1o anterior support rather
than to apply pressure from the back.

The concern of our “trained professionals” is that this thoracic and abdominal pressure
15 also being applied to the cardiovascular system embedded in the trunk, and that the increase
in pressure is being transmitted up the big vessels to the head, and that this increase in
pressure has the potennal to canse a cerebrovascular accident, such as a stroke or an aneurvsm.
This ignores the fact thar the same pressure 1s being applied to the cerebrospinal fluid, which
transmits pressure up through the subdural space in the skull and throughout the cranum,
balancing cardiovascular pressure across the blood/brain interface (figure 59). Furthermore,
no one gets under 405 lbs. and squats it without training. The cardiovascular system adapts 1o
resistance training just like all of the other tissues and systems in the body, and this adapration
oceurs as strength increases. Anyone who is capable of squatting extremely heavy weights is
adapied for it in all the necessary ways. It is far more likely thar the advice to “inhale on the
way down and exhale on the way up” will acrally cause an orthopedic injury than thar it will
prevent a cerebrovascular injury.

In faer, it 1s good advice to teach trainees to take and hold the biggest breath thev can.
The Valsalva maneuver will prevent far more problems that it has the potential to ever cause.

Spotting the squat

It would be a better world if the squar could safely be spotted by one spotter: it would
save time, require fewer people in the weight room when training heavy, and would simplify
powerlifting meets. Unfortunately, we do not live in that world. Weights used in the squat
can be sufficiently heavy and are in such a position that it is not safe for ane spotter to work
alone. Any squat attempt or set of squats the lifter is worried about or is uncertain that he can
do should be spotted by two people (figure 60). The squat requires two spotters, and they
have to learn to warch each other and work carefully to minimize an uneven bar if they have
to help. The differential loading caused by one guy jerking the bar up while the other guy
doesn't 15 a bad thing, a potential wreck, and it has caused many back injuries. But this isa
thing that can be managed, by spotters learning how to do it better and by lifters learning
how to avoid needing a spot, A one-person spot for a squat cannot be safely accomplished.
One sponer standing behind the lifter, leaning over with arms wrapped around and under the
lifter’s chest, is not only an embarrassing position but a terribly ineffective and unsafe one.
After all, if the lifrer is so ungracious as to drop the bar off his back, as some will, what does
the guy plan to do? Catch it? Coupled with the fact that any help given the lifter by the
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Cerebrospinal fluid pressure in
the cerchral veniricles ncreases
as 4 result of the ransmission of
fluid pressure forees up the
snine

Blood pressure in the cercheal
vasculafure increases as a resal
of combined compressive nmd
resirctive fonces

Figure 59, Cerebral vascular pressure does nse with struin and the Yalsalve Mancuver, however the
likelihood of voscular repiure 1= greatly reduced by a simulioneous increase in cerebral ventricular
pressure. Essentially. with the skull as o volume limit these two pressures stabilize vessel structure
rather than predispese them o mpture.

Fignre 61, Single person spolting is

nol the hest situation. It is imperative Figure 6f. Spotting requires atention and tcamwork. Spotters assume the
that the trainee understand that the ready position prior to the start of the set (top left), I the trainee fails the
spitter will provide ONLY rep, the spotiers use both hands on the plaies and the forward crock of the
ASSISTANCE hifting and replacing elbow acts ko lift the end of the bar (1op right, bottom left). The irainee

the weight in the rack, not bear the must understand that spotters are not a reason to guit! I the spotiers ane
entite mass. The proper spolting nost attentive and coordinated in their effort, asymmerrical loading and

technique has the spotter apply upward  (uesion can occur and result in ijury (bottom rght),
Foree for flve bar in the case of o fafure i

i rige {top) We do nod bear hug e

iranee s this will effectively aler

baluee of both parties and prevenis

ihe possibility of mpid ezcape from

umder the bar if it falls {hottom).
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In a dire emergency, a spotter might be able to help by standing directly behind and
pushing up on the bar with as even a hand position as can be ma naged around the squater’s
grip and bar placement. This may not work, and if so everybody needs 1o take care of himself
by getting away from the bar as safely asis possible. This is a complerely avoidable situation,
one that indicates thar either the wrong weight is on the bar, or thar there is not enough help
in the weight room, Things should be changed so thar it does no happen again,

Squatting inside a power rack is sometimes necessary. If the wesght room is not set up
correctly, i.e. the surface of the platform against the power rack is not flush with the inside
Hoor of the rack, or if your rack lacks a floor, it will be necessary to stay inside the rack to
avoid stepping down or over things with the bar on the back. And if there are absolutel ¥ no
spotters and it is absolutely necessary to squat anyway, it will have 1o be done inside the rack
with the pins set at the correct height. Power racks should be designed with a heavy floor that
can be made flush with an adjacent platform, so thar most of the time squats can be walked
out, and with uprights built with the correct dimensions so that if necessary it can be used 1o
squat inside. Squatting inside the rack as a matter of regular practice is something that might
be dictated by the lack of proper equipment, but when squarting heavy it creates a potentially
dangerous situation for the spotters and their hands if the bar is inside the rack, For the lifter,
the uprights visible peripherally may be a distraction, their presence possibly altering the bar
path in an attempt to stay away from contact with them. A large rack with sufficient depth
fixes most of this. But squatting outside the rack is preferable, since available spotters remove
the only reason to squat inside one in a properly equipped weight room.

"Squarting” in a Smith machine is an oxymoron. A squat cannot be performed on a
Smith machine, as should be obvious from all previous discussion. Sorry. And a leg press
machine - the “Hip Sled” — may be even less useful. Both of these devices restrict movement
in bedy segments that normally adjust position duri ng a squat, thus restricting the expression
of normal biomechanics. The leg press is particularly heinous in that it allows the use of huge
weights, and therefore facilitates unwarranted bragging. Please slap the next person thar tells
you he leg-pressed a thousand pounds, A 1000 b, leg press is as irrelevant as a 500 Ib. quarter-
squat.

Personal equipment
There exists a wide variety of personal equi pment that lifters like to use in the weight
room, The relevant question is, which equipment is useful, which is not, and which has no
place at all in a strength program? Most of it actually falls in the last category. Supportive
apparel has absolutely no place in your strength program or vour weight room. These things
are designed 1o help powerlifters lift more weight at 2 meer where such equipment is
permitted. Please understand this: lifting more weight is not always the samie thing as getting
stronger. For the same reasons of safery and strength production, we do not do half squats,
and we do not use squat suits, bench shirts, deadlift suits, really tight underwear,
and anything else developed by retired powerlifters for sale 1o not-yet-retired
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powerlifters to artuficially add weight 1o their lifts, This should be obvious in light of the
principles already discussed regarding squatting and strength.

Less obvious 15 the role of belts and knee wraps. A properly designed and adjusted belt
15 useful as a safery device when squatting heavy weights, The role of the weightlifting belt
having just been discussed, it should be stated thar a belt protects the spine while lifting heavy
weights, but a suit actually makes heavy weights easier to lift, By storing some of the kinetic
energy of the descending bar as elastic energy in the suit material and the compressed skin and
muscle under the suit, and then making that energy available 1o the lifter as he rebounds up,
the suit is in fact an artificial aid. It could be argued that the belt is too, but spinal support and
safety are necessary, while a squat 20% or more in excess of that which could be done unaided
15 certainly not.

A properly designed belt is four inches wide, all the way around, Many millions of
cheap, junky belts have been produced with two-inch buckles and fronts, and either four or
six inch backs. These amusing devices were designed by someone that did not understand how
a belt works. For 1t to function correctly 1t must act against the abs, not the back, and there 15
no reason for it to be wider in the back than in the front. Four inches is about the widest belt
that most people can get berween ribs and hips, and some shorter kids may need to make a
three-inch belt, Thickness is important in that a very thick, laminated suede belt feels very
good under a big weight. Its almost complete lack of stretch makes for a comfortable nde.
Such belts are expensive though, and any good single-ply 4” leather belt with a goed buckle
will work. Even a well-made Velero belr will work (figure 63),

Figure 62, Many different belt tvpes are approprinte for use. They can be leather or fabric just oz long as
they are made well and are sturdy.

A belt should be used judiciously, possibly restricted to the last warm-up and work sets, if
then. Some trainees will not require a belt at all, for much of the early part of their training
career, and if the abs are strong and the back uninjured, may prefer to never use one, This 15 a
judgement call, one that must be made with the input of the trainee, but it is probably
prudent to err on the side of safety if there is any question at all abour it. A belt will not
prevent the trunk from gening and staying strong - there is plenty of work for the trunk
muscles even if a belt is worn on heavy sets - and it may help the trainee to safely squat
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enough weight 1o radically improve his strength, something he might not be able o do
without i,

Knee wraps are another matter. The vast majority of the time a trainee uses tight
wraps, the one-meter or longer heavy kind with the various-colored stripes, he is doing 50 10
lift more weight, The mechanism is the same with wraps as with squat suits. In the absence of
an injury, knee wraps must be considered aids used to lift more weights, and should not be
worn. If the weight cannot be squatted without a suit and wraps, it is too heavy, But in the
event of certain knee injuries, wraps can be helpful IF USED CORRECTLY. If the trainee
has an old ligament injury that has healed as well as it's going to, wra ps are useful to add
stability to the knee (figure 63). A light wrap adds some pressure to the whole knee assembly,

Fignre 63, Wraps are useéd to nssist in traiming with minor injuries pmd to aud in prevention of mpuries. NOT o
squat bigger weights, The latter works in powerlifting competstion but is not suitable for optimal muscular
development

actung almost like an external capsule, as well as maintaining warmth and providing some
proprioceptive input to the skin and superficial structures (2 belt does the same thing if used
correctly]. The caveat is this: if the wraps are so tight that they must be loosened during the
workout, then they are acting as aids and not as support. If the wraps can be kept
on for the whole workout without occluding bloadflow 1o the lower leg, they
are loose enough 1o consider as only supportive, Some heavier powerlifting
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wraps are so heavy that they cannot actually be used as a loose support wrap. Lighter wraps
are available at most sporting goods stores, and they work fine for our purposes, or
rubber/cloth knee sleeves can be used if warmth is the primary objecuve.

If chalk is not provided by the facility, as it should be, the athletes will need to bring
their own. Chalk is necessary and important as a way to prevent sore hands and excessive
callus formation. Yes, it makes a mess, and kids must not be allowed to actually bathe in i,
but they should be encouraged to use it properly and o try 1o keep it over the chalk box
whenever possible.

Shoes are the only piece of equipment that the trainee actually needs to own. Belts and
wraps, not being sized 1tems, can be owned by the facility, provided thar measures are in place
to prevent them from “walking off.” But a good pair of squat shoes adds enough to the
efficiency of the movement that the cost is easily justified, For anvwhere from §50 for a used
pair to $170 for a full retail pair of the newest Adidas weightlifting shoes, a pair of shoes
makes a g difference in the way a squart feels (figure 64). The main feature of a squar shoe is
its lack of heel compressibility, The drive out
of the bottom starts at the floor, where the feet
start the kinetic chain. If the contact between
the feet and the floor is a squishy gel or air cell
of a running shoe, a percentage of the force of
the drive will be absorbed by the compression
of the cell. This compression is fine for
running, but when squatting it reduces power
transmussion ethcency and destroys foot
stability. Unstable fooung interferes with the
reproducibility of the movement pattern,
rendening virtually every squat a whole new
experience and preventing the development of
the best technique, Squarting in running shoes
15 like squartting on a bed. Many people get
away with it for vears, but serious trainees
invest in squat shoes. They aren't thas
expensive, especially compared to brand new
name-brand athletic shoes, and they radically
improve squatting efficiency.

Finally, a briet word abour clothing 1s
in order {figure 63). It 15 best to squat in a t-
shirt, as opposed 1o a tank top, because t-shirts
cover more skin than tanks and skin 1s slick

Figure &4, Weightlifting shoes must provide a
sodid footing with Little sele compressibility and Pl :
tittle shippage. Some coun shoes can suffice for this when sweaty, and slick 1s not E':"'-'-":I for kf“EPmE-
purpose but for the same, or less, money the irainee the bar in PI;]{:-E_ Bv the same token, the shirt

can buy o good pair of Hifting shoes designe z
PG e g shoes designed should be cotton or 50/50, not nylon or all
specifically Tor training, d
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synthetic for the same reason. Shorts, sweats, or training pants should always be of stretch
material. This is very important, because if the pants grab the legs, and they will because of
the sweat, a non-stretch garment will restrict the movement of the legs and alter the form.
Ditto with shorts that stop right below the knee, even if they are siretch. Mid-thigh strerchy
shorts or simple gray sweats are the best pants for training, Clothing should nor affect
movement mn any way, and should never, ever make it harder to do a thing that is hard
already - squat correctly.

Figare 63, A variety of clothing types are appropriate for training. T-shirts are always the preferred shirt. Singlets,
shorts, standard sweats, or tights are all good choices for pants. Baggy shirts and bagey pants are nod approprisie
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The bench press is the most popular exercise in the weight room. There are several
reasons for this, some of them good, some of them not quite so good. The good reasons
involve the incredible benefits of the exercise, and its reputation as an unequalled builder of
upper body strength. The silly ones involve the exercise’s tendency to make the “pecs” grow
excessively when high reps are used (and many trainees” impression that these are cool), and
the fact that you get to he down while you do .

There are few gyms left in the world that don’t have a pressing bench, and for good
reason: the bench press, since the 1950s, has become the most widely-recognized resistance
movement in the world, the one exercise most répresentative in the public mind of barbell
training, the exercise the vast majority of trainees are most likely to want 1o do, and the
exercise most often asked about by most people if they are interested in how strong you are.

Many incredibly strong men have benched big weights, long before the advent of
modern supportive shirts, and even good benches. Men like Doug Hepburn, Par Casey, Mel
Hennessy, Don Reinhoudt, Jim Williams (who lifted in excess of 700 lbs. in a thin, cheap,
white t-shirt), and Ronnie Ray were strong back in the early days of powerlifting, although
the weights they lifted would, sad to say, scarcely turn a head ar a 215t century national meet.
Accomplished powerlifters of the 1980s, men like Larry Pacifico, the incredible Mike
McDonald, George Hechter, John Kuc, Mike Bridges, Bill Kazmaier, Rickey Dale Crain, and
the great Doug Young were masters of the bench press, using all the tricks at their disposal 10
establish national and world records in the it (figure 1).

The modern version of the bench press, like the squat, depends on another piece of
equipment for its execution. Until the upright support bench came into widespread use in the
19505, the bar had 1o be pulled into position while lving on the floor, or while lying on a flat
bench pulled up from the floor aver the head into position over the chest. Controversy
abounded as technique was evolving, with questions about the legitimacy of assistance in
getting the bar into position, the use of a heave from the belly, even the use of an arch in the
lower back, causing debate among physical culturists all over the world. Nowadays, the fancy-
schmancy newfangled bench-press bench is standard equipment, and only a few innovative
thinkers in the powerlifting community bother with doing the exercise the old, harder, and
mavbe better, way. After all, the more involved the exercise, the more the exercise involves,
in terms of muscle, nerve, and control.

In fact, the dumbbell version of the exercise, which actually predates the barbell
version due to its less specialized equipment requirements, is probably a better exercise for
most purposes other than powerlifting competition. This is especially true if the weights used
are sufficiently heavy, challenging the ability of the lifter to actually finish a set. Most trainees
use them as a light assistance movement, and never appreciate how hard they are or how
useful .hey can be. They are performed on a simple flat bench, and taking the dumbbells our
of the rack or off the floor, getting into position on the tlar bench, and getting up with them
after the set is a large part of the fun. Dumbbells — being not ued together in the hands as
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Figare 1. Big bench presses huve been around for as long as the 1ift has been comested
Clockwise from top lefi: Mel Hennessy, Jim Williams, Larry Pacifico, Mike Bridges, Rickey
Dale Crain, Pat Casey, Doug Young, Bill Kazmaier, Mike McDonald, Ronnie Ray
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with a barbell — require more active, conscious control, and are therefore harder to do. This is
why they are not done as commonly - to the novice, it is much more impressive to lift bigger
weights than 1t 15 1o work harder, a thing to be kept in mind as vou coach all the lifts.

Nevertheless, we will all be bench pressing with a barbell, as the weight of history and
precedent demands. The bench press, or supine press (one occasionally sees old references to
the “prone press” in badly edited sources), is a popular, useful exercise, and we must be
prepared to learn it and teach it correctly. The bench press is arguably the best way to develop
raw upper-body strength, and done correctly it can be a valuable addition to any strength and
conditioning program.

The bench press acuvely works the muscles of the anterior shoulder girdle and the
triceps, as well as the forearm muscles isometrically. The primary movers are the pectoralis
major and the anterior deltoid, which drive the bar up off the chest, and the triceps, which
drive the elbow extension to lockout. The pectoralis minor and the posterior rotator cuff
muscles act to stabilize and prevent the rotation of the humerus during the movement. The
other posterior muscles — the trapezius, the rhomboidius, and other smaller muscles along the
cervical and thoracic spine - act isometrically 1o adduct the shoulder blades and keep the back
stable against the bench. The lats, or latissimus dorsi muscles, act to rotate the ribcage up,
arched relative to the lower back, decreasing the distance the bar has 1o travel and adding 1o
the stability of the position. They also act as
a counter to the deltoids, preventing the
elbows trom adducting, or rising up toward
the head, while the humerus is driving up
out of the bortom, thus preventing the angle
berween the upper arm and torso from
changing during the lift (more on this later).
The muscles of the lower back, hips, and legs
Pectoralis act as a bridge between the upper body and
i the ground, anchonng and stabilizing the
chest and arms as they do the work of
handling the bar. And the neck muscles
contract isometrically, stabihzing the head
against the bench; bench pressing makes the
neck grow too, making new dress shirts
inevitable. Since the bench press is a free
weight exercise, control of the bar 15 integral
to the movement, and improvement in
control is part of the benetit of doing it

Stermocelido-
mastoidus

Infraspinatus

Figure 2 The musculature of the neck acts to siabilize ;
ithe body durning the execution of the exercise. At the sume ffiﬂu-ﬂf 2),

time the rotator cuff muscles and the pectoralis minos First, a small disclaimer: this is not a
slabalize the shoulder joint throughout the exercise. This e P it g

miakes the bench press a greol preventive exercise in m-'_l ADOUE [FOWETLIEIE, QU 1L 38, oL
addition to its role in developing upper body sirength, designed to be used as such, The bench press
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as a competitive lift will probably be approached differently than herein described. If aspiring
powerlifters are able to obtain useful information from these comments, that is ve ry cool. The
author was never an accomplished bench presser, and this method was not derived from, nor
is it intended to be used to develop, any special level of skill in the modern competitive
powerlifting version of the bench press. So many sirength coaches have successfully produced
strong bench pressers that there will obviously be disagreements — some superficial and some
basic and fundamental. This method is derived from the author's experience in 25 vears of
teaching the movement to novices, and no claims are made otherwise. Any disagreements the
powerlifting community may have with it will just have to wait until the author's many
injuries heal, and then we can take it outside.

We will be using standard power bars and benches for learning and training the bench
press, because there is no need 1o reinvent the wheel. Power standard bars are widely
available, and this configuration has proven itself as the most useful over the vears, The
specifications are simple: the bar diameter should be 28.5 to 29.5 mm., length should be 7', the
knurling should be adequate but not too sharp, and should extend in from the sleeves so that a
17" gap is left in the middle, with center knurling of about 6 provided (figure 3). The
knurling should be scored at either end of the bar with a distance of 32" berween the marks,
denoting the maximum legal grip width for competition. The steel should be of sufficient
quality that the bar doesn't bend under normal use, but flexes when appropriate, and this
should be covered by a warranty that will actually be honored by a good company (just in
case things aren't as they are represented to be). These bars can be used for all the lifts, if it
becomes necessary to use them for cleans and snatches (although this is not optimal), If these
are simply not available, use what you have until better equipment can be provided. Bars are
absolutely the wrong place to save money.

The benches should also be to standard specs, although there is no standard
configuration. Many designs are available, in a wide range of prices, but a good, simple,
inexpensive bench press bench was developed vears ago, and is every bit as useful as any
design ever made. It has the advantage of not needing adjustable uprights and is designed so
that all but the very shortest-armed lifters can use it easily. It has been
manufactured by several companies, and should be widely available (figure 4).
Standard specifications require the height of the bench surface to be 17, and if
this is 1oo tall for short trainees, blacks for the lifter's feet {usually jusy barbell
plates) will need to be provided.

Most benches are provided with some type of vinyl upholstery, although
auto seat fabric has proven itself over the years 1o last longer and provide better
tracuon for the back during the lift.

Some facilities that are cramped for space or funds may choose to use the
power rack and a flat bench as the bench press station. This has the advantages of
efficiency, utilizing space rwice instead of once, and flexibility, since the
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Figure 3. There are any number of companies producing weightlifiing bars. Y ou need 1o purchase “power”
bars from reliable manufactiurers (“Clympic Standard” will also suffice). Birs such as these have unifiorm
dimenseons aivd similar mechanionl characteristics. But all bars are not created equal. Note that in the lower
phota comparison, the bottom bar has nioch more aggressive knurling than the top bar. Before vou by, shop
arnand, go 1o different gyms to evaluate their bars or go o powerdifting or weightlifting events to check out the
bars (and the lifting). ¥ ou can even go to professional conferences and test out equipment

power rack is adjustable for trainees of all sizes and dimensions. The 177 flat bench is an
inexpensive piece of useful equipment, and many home gyms use this configuration 1o
maximize the function of the space set aside for training. In fact, a power rack, a flat bench,

and a set of weights is a fairly complete training facility (figure 5).

All competitive benches are made with a distance between the uprights of about 45
inches, which places the support hooks just inside the loading sleeves of the bar. Occasionally
one will see a narrow-upright bench in a garage sale, or even on the sales floor of a home-
exercise equipment store, The wide support configuration is absolutely essential for safe
loading and use of the bench, due to the annoying tendency of gravity to tp an unevenly
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Fighre 4. The MACU Barbell Bench (named after Doug Patterson’s Metro Athletic Club m Arlington, Texas), a
shurdy, durable, and useful piece of equipment.

loaded bar if not supported in a stable configuration, This, in addinon 1o the fact that hands
tend 1o get damaged badly when racking the bar if the grip is close vo narrow uprights,
renders these old style, cheap benches useless for most purposes.

Figare 5. A simple fint bench wsed in conjunction with o power rck mekes for o very
versatile work stofion,

Teaching the Bench

As usual, start with an empty bar. ALWAYS start every hit with an
empty bar, whether teaching it for the first time or warming up for a personal
record. Position yourself in the standard place for coaching the bench, in the
center between the uprights facing the end of the bench (figure 6). Have the
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Figure 8, The conch should position hi.l'l!lh_t"r in-u Figure 7. Traimee's position on the bench, Note that
manner 1 maximize observation, instruction, the eyes, looking straight up, see the ceiling on the
and safe practice, “thumb* side of the bar

trainee lie down on the bench with his eyes looking straight up. In this position, he should be
far enough down (always meaning toward the foot-end of the bench) from the bar that when
looking up his eyes are on the thumb side of the bar (figure 7). His feer should be flat on the
ground at a comfortable spacing comparable to the squat stance, with the shins approximately
vertical (figure 8). His upper back should be flat against the bench, with the lower back in an
anatomically normal arched position (figure %).

When this position has been established, have him take an overhand grip on the bar.
The grip should be somewhere between 22 and 28 inches, measured berween the index fingers,
and this will vary widely based on shoulder width (figure 10). An excessively wide or narrow
grip is to be avoided, on which more will be discussed later. The bar should rest on the heel of
the palm, directly over the bones of the forearm, and not in the palm near the fingers, so that
power being transmitted to the bar up the arms goes directly 1o the bar without being
channeled through the wrist {figure 11). The fingers should wrap around the bar AFTER the
bar has been set correctly on the heel of the hand, This grip is best accomplished by turming
the hands and elbows out, with a slight internal rotation of the arm. This has the advantage of
placing the bar in a good position on the hand, and placing the elbows in a useful position as
well.
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Fignre 8 Posttion of the trainee on the bench

He 15 now ready to take the bar our of the rack. As you stand behind him, tell him 1o
push up on the bar, and as he does this, use both hands to help him move the bar out to a
position directly over his chest, with his arms in a perfectly vertical position relative 1o the
floor. Most trainees will try to stop over the chin or throat, so be prepared for this and make
sure the bar gets out to the place it needs to be, right over the nipple line. This position is easy
1o see, and with practice you can identify it quickly and automatically. Make sure the bar is
stable as you let go of it, and be ready to re-grip it quickly if he wobbles with it too much.
This procedure should be accomplished quickly and positively, so that he learns to take it out
of the rack himself quickly and positively,

As he becomes stable in the starting position, take vour hands away from the bar and
let him see the very important picture directly over his position. He will be looking at the

Figure 9. As in the squat, the trainee should assume a neutral spinal position maintaining both
kyphotic und lordotic curves, g
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Figure 10, The width of grip on the bar varies with the individual, but is generally 23.28"

ceiling (assuming of course that the weight room has a ceiling) and this picture 15 his reference
for the path the bar will take as he moves it down and up. Tell him to *look up at the ceiling,
Nouice the picture you see against the ceiling. You see the bar against the ceiling. Look at its

Figure [1. The bar should be gripped at the base of the palm
by setting the heel of the palm in position first, then wrapping
the fmgers around the bar second.

76

positon.” Now, take your hands and
move the bar a tiny bit. Say to him,
“Notice that if the bar moves even a
little that you can well by the change it
makes with the ceiling.”

Now tell him this: “ See the
place the bar is in now?™ Make sure, of
course, that it 15 in the correct place
when you tell him this. “Lower the bar
to your chest, touch the chest, and then
drive it right back 1o where it is now.”
This next thing is the most important
part of the instructions: “Stare at the
place on the ceiling where the bar is 1o
go. DO NOT look at the bar as it
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moves; do NOT follow the bar with vour eyes, but just stare ar the ceiling, Make the bar go
to that place every rep.” This is the key to the whole method. If he uses a fixed reference for
the bar position, he can make it go 1o the same place each rep, but if he follows the bar with
his eyes he will have no way to direct the bar to that fixed, correct place since he is looking at
the thing he is moving and not the place he wants it to go. This is the same principle as is used
to hita golf ball or a tennis ball: the implement moves to the target, and the target is the
object of the eyes. Granted, tennis balls move while golf balls don’s, but the brain coordinates
the hands to go to the target with the club, or racquet, or bar because the ta rget is the
reference for the eyes. When a tennis ball moves, the head moves with it and renders it
stationary relative to the eyes, Fortunately, most ceilings don’t move in maost weight rooms,
so our task 15 easiér than McEnroe's, but it is similar in that we are dri ving an object in our
hands toward a thing we are actively looking at (figure 12),

Figure 12, View from the traince’s position on the bench. The position of the bar
at lockout is referenced against the ceiling

Ths little trick works 90% of the time, the first time it is used. Fven
badly coordinated kids can do a fairly good bench press within a couple of sets
using this technique. Bar path, or “groove,” as the bar path is often referred to by
bench pressers, is the first and most frustrating problem that novice trainees will
experience, and by focusing their eves on the ceiling they can eliminate this
problem the vast majority of the time. If the bar finds the groove automa tically,
as it does with this method, attention can be directed to other aspects of the
EXErcise.

Have him do a set of five with the bar, reinforcing his eve position if
necessary, and then have him rack the bar. With locked elbows after the last rep
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15 finished, have him move the bar back to the upnights of the bench, touch them with the
bar, and then set it down in the hooks. This should be done while you hold the bar lightly,
not taking any weight off, but providing guidance in case he misses. Another set of five reps
with the empty bar is a good idea, o reinforce the focus position and the technique, and then
add weight a little at a time, 10 pounds at a nme for smaller kids, 20 or even 30 pounds for
bigger trainees, unul the bar speed begins to slow and form starts 1o change, Stay there for
rwo more sets of five, and that is the first workout. Now, on to the problems.

Hands and grip

The bar (being in a position over the head, face, and neck during the bench press)
presents some significant safety problems if certain common-sense precautions are not
observed, The subject of spotters and spottung will be dealt with in detail later, so these
comments will involve things the lifter must do, Mavbe the biggest, dumbest, most common
problem involving the hands is the use of the thumbless grip. This is absolutely the worst
habit a trainee can develop with regard 1o safety, and is detrimental to performance as well
(hgure 13). Many trainees start with a thumbless grip in an attempt to get the bar over the
very end of the arm, off of the wrist. But doing this with a thumbless grip is unnecessary, as
the same position can be obtained with the thumb hooked around the bar with little change
in the elbow position, and the risk of having an unsecured bar over the face and throat is just
too great to tolerate in a public facility, The danger of this cannot truly be appreciated unul
one sees the effects firsthand, If a lifrer insists on using a thumbless grip on the bench, he
needs to do it at home, so that when the ambulance comes it doesn't disrupt anyone else’s
training,.

Another disadvantage to the
thumbless grip is that it creares an
efficiency problem. What the hands
cannot squeeze, the shoulders cannot
drive, This phenomenon is observed
when using large diameter bars and far-
handled dumbbells: for no apparent
reason, a 2" bar 1s about twice as hard 1o
press as a standard 28.5 mm (1 1/8") bar.
This is due to the inability of a person
with a normal-sized hand to effectively
squeeze a bar that fat with a good tght
grip. Squeezing involves closing the

Figure 13, Y ou will sce trainees rving to use the
thumbless grip {lefi). This s an immediate safety issue, : 2
The numher one killer in the weight room each year is the thumb and fingers around the bar until

bench press. [t is possible that the average eleven fatalities eHective pressure can be app]ied with the

each year were caused by not using the correct, safe grip fo st moicli b MR e R

{right}. " , A :
increasing the tightness of the muscles on
the distal side of the elbow, ITI.'J.I:'Ei.!I'lE
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rebound out of the bottom more efficient, and increasing motor unit recruitment throughout
the arms and upper body. The thumbless grip is an excellent way to voluntarily reduce the
ability to squeeze the bar. Try it yourself for demonstration purposes, with a light weight,
please.

Some people can effectively use a thumbless grip on the press, and many big bench
presses have been done with a thumbless grip 100, The point is that since the standard grip is
safer and more effective, it should be used by everybody that has thumbs.

The thumbless grip is an attempt, as previously stated, to get the bar into a better
position in the hand. The force generated by the shoulders and triceps is delivered to the bar
through the bones of the forearm. The most efficient transmission of power to the bar would
be directly from the heel of the palm to the bar {figure 14).

The grip should be positioned with this in mind,
with the bar placed directly aver the palm heel
and then the hand rotated our so that the thumb
can hook around the bar. Once the hand is in
Metacarpals position, the palm of the hand should be
tightened so that the bar is well supported and
does not move during the rep. Tell the trainee 1o
Carpals “squeeze your hand like you are trying 1o
squeeze the bones of your forearm together.”
The thumb does not interfere with this position
at all. Once the thumb position 15 secured, the
fingers should wrap around the bar. Finger
. Uil posttion 15 less important, as the bar is secured
by the thumb, and most people will hold the bar
too far back in the hand if the fingers are

Figure 14, For maximal transfer of power o thought 1o be the

the bar, the bones of the forcarm and wrist thing that gri ps and conitiols the
should be in alignment, the bar sitting directly bar (figare 15)
owver the bones of the forearm. 1gurE 1af.

Phatonges

Fuadius

It is common to see the bar shift back in the hand towards the fingers
during the set, such that the bar ends up in a completely different position than
where it started. This is the result of the trainee not maintaining tightness during
the set. If the bar shifts much ar all, it can change the lifting mechanics by altering
the position of the load relative to the muscles driving it up, making a change in
elbow or shoulder position during the lift likely. If the bar rolls back in the hand,
it has rolled back from the elbow and shoulder, and they have to adjust 1o
maintain their drive. The bar should remain locked firmly in place during the set,
tor efficiency and safety.

Grip width, within extremes, is largely a matter of individual preference.
Since we are trying to develop strength, and not specifically a big contest
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Figuree 15, Mote that mo=1 trainees will begin and énd the grip process with the bar lying perpendicular to the
line of the fingers (AL The best positbon is achieved by slightly rotating the hand in (by routing the elbows out
a% in BY then gripping the bar (C).

bench press, our form should be generalized, without too much emphasis on any one muscle
group and a lot of work for all of them, A very wide grip emphasizes the chest ar the expense
of the triceps, and & narrow grip emphasizes the triceps to such an extent that 1t 15 used as an
assistance exercise for that bodypart, But as long as the grip falls somewhere between 22 and
28 inches between index fingers, the purpose is served. This range allows enough leeway for
people of all shoulder widths to find a grip they feel strongest with, Too much narrower will,
for most people, take pounds off the work sets, and a wider grip shortens the movement and
takes out too much tricep. (Heavier weights can be benched with a wide grip for this reason -
the bar doesn't have 1o move as far. The maximum legal width for powerlifting competition 15
32", But again, we are trying to make people strong using the bench press, which isn't
necessarily the same thing as making people bench a heavier weight.) Most trainees will self-
select a medum grip anyway. It feels more natural than a wide gnp, which must be pracuced
extensively before it will be productive. A medium grip grves all the muscles of the shoulder
girdle a share of the work, and produces the kind of overall shoulder and arm strength we
want from the exercise.

Elbows

An understanding of elbow position is essential for lifting efficiency and, once again,
safety. The elbow represents the distal end of the humerus, as it articulates with the radivs and
the ulna. The pecs and delts attach to the antenior side of the humerus up by the shoulder, and
the triceps attach 1o the olecranon process, the pointy part of the ulna thar forms the outside
of the elbow. Essentially, all the force being generated by the muscles involved in the bench
press moves the elbow. The shoulder joint works at the same time, but it doesn’t (or
shouldn't) change 11s position against the bench; the action around the shoulder joint
contributes to the movement through space of the elbow (figure 16). The position of the
elbow while it moves the bar is crucial to the success of the movement.
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Triceps I|
Pecloralis

Dielicricls

Figare 16. The major movers of the bench press,

For our purposes here,
position is determined by the angle
the humerus makes with the rorse, as
seen from above. An angle of 90
degrees 1o the torso would have the
arm at right angles to the bench,
parallel to the bar, a rather extreme
position. The other extreme would be
allowing the elbows to come down 1o
a position parallel with the torso,
with the arms sliding against the
ribcage at the bottom. The preferred
position will be somewhere between
these two extremes, but higher rather

than lower (figure 17). The forearm will always be vertical (figure 18): since Eravity operates
in straight lines perpendicular 1o the floor, overcoming gravity must occur in exactly the
opposite direction, The forearm must stay vertical or some of the load will begin 10 exert a

rotauonal force, or torque, against the elbow.
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Figure 17. The best angle for the upper arm relative to the line of the body is about 60
degrees (center), Ninety degrees (lefi) and zero degrees (right) are 1o extreme for both

optimal development and comfior.

Figure 18. The forearm must be vertical from all anghes of ehservation in order to ensaure

optimal force transmission to the bar and safery
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Since the forearm must always be vertical, the elbow will always be directly under the
bar, Because the forces driving the bar act on the elbow and on up through the forearm, this is
a very good place for it to be. And since the forearm is vertical, the point on the chest the bar
touches at the bottom is determined entirely by the angle of the humerus with the torso, and
thus, the elbow (figures 17 & 19). The bar follows the elbows: if the elbows rotate up away
from the ribs, the bar goes up the chest toward the throat, and if the elbows slide down
toward the ribeage, the bar moves down toward the belly.

The elbow position is therefore related 1o the bar position, and to the individual
anthropometry of the trainee. For example, an experienced, proficient lifter with good upper
back flexibility can arch his chest up high, thus allowing the bar a shorter trip down and up.
This will have the bar touching lower on the chest towards the bortom of the sternum, as the
ribcage rotates up. For a person with less flexibility in the upper spine, this bar position on
the chest would require the elbows 1o be at an angle of perhaps 45 degrees to the torso, about

halfway between touching the ribcage and in
line with the shoulders. But since our
expenenced, flexible lifter has his chest up
higher, his shoulders are closer vertically to the
bottom of his sternum, when viewed from the
side. This is due to the steeper angle his
flexibility allows his upper back, and thus his
chest, to attain (figure 20). This steep chest angle
allows his elbows to stay more in line with his
shoulders than the less flexible trainee, (There
are other considerations with regard 1o chest
position and its relationship to the humerus, to
be discussed more fully below.)
The correct humeral angle can vary quite

a bit among individual trainees, from 45 degrees,
halfway berween right angles and touching the
ribs, to about 80 degrees. If the elbows are at a
full ninety degrees, in line with the shoulders,
the tendons of the biceps are placed in an
anatomically unfriendly position that can

Figure 19, Upper arm angle will affect where the  produce a rather common type of chronic

bar encounters the chesl, The arms parallel o the  choulder pain. In contrast, the other extreme

body will put the bar near the navel (top), the arm i : ;

t 90 degrees puls that bar up high or near the position, where the humerus is essentially

throat (middle), Our recommended angle puts it parallel to the torso, is not particularly

over the chest, where it should be {bottom . h:l.z.ardnus, but has the dixadvantagc of
eliminating most of the pec funcrion from the
movement, reducing the efficiency of the Lift as
an exercise for the whole upper body.
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Dehaid

Figwre 20. The angle of the chest may be more Figure 21. The latissimus dorsi and the deltoids help
steep in flexible trainces (dashed line). Note the stabilize the humerus while the pectorals do their work.
chatige in bar position on the chest with the

change in chest steepness

Mo maner what humeral angle is used, it is important that the angle not change during
the rep. The eccentric phase of the movement should use the same elbow angle as the
concentric. Stated another way, the elbows should be in the same vertical plane on the way
down and on the way up. The humerus is kept in this constant position by the action of the
lats and the deltoids, stabilizing the humerus by exerring equal opposing forces on the bane
from top and bottom (inferior and superior) at the same time (figure 21). Any variation in
angle during the movement indicates that ane of these two muscles is not countering the force
of the other effectively, Shoulder problems are commonly associated with the bench press,
because of this elbow movement. The tendons of the biceps, as they arise from and cross the
shoulder joint on their way down to the elbow, are not very wolerant of the
abrasion they are subjected 1o when the elbows flail around during an
uncontrolled trip to the chest and back. Bicep tendon injuries are probably the
most commonly encountered shoulder injury in the weight room; they are hard
to trear, and hard to heal up. Be careful abourt this.

Coaches should watch elbow position with these factors in mind. Elbow
position will vary among trainees, and as long as the humeral angle is in the
ballpark and the angle does not change during the rep, or change much during
the set, it will not need to be corrected. If it doesn't need correcting, don't even
comment on it to him. This is true for most things coaches do - novices have
enough stuff to think about anyway while they learn new movements, and they
don’t need their attention called to something thar does not require their
attention.
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Chest

The chest, for bench pressing purposes, is the anterior ribcage and the muscles attached
to it. The main chest muscles - the pectoralis major, or pecs, and their Siamese twins the
anterior deltoids - attach 1o the humerus at a long insertion point along the upper third of the
bone. They wrap across the ribcage to a long origin along a line from the bottom of the
sternum, up to the clavicle, and along the clavicle back to its distal end at the shoulder, with
the muscle fibers fanning out in a broad angle (figure 22). This wide angle of origin allows the
pec/delt muscle to apply force to the humerus over a wide range of angles of insertion, thus
permitting the range of effective elbow positions.

[t i5 also important to understand the
relationship between the pec/delt muscle
attachment to the humerus, and the angle of
that anachment. Viewed from the
horizontal, (a cross-section parallel 1o the
long axis of the bench) the pec/delt
attachment occurs at an angle that varies
with chest position (figure 23).

Diglimds

Fignre 22 The primary musculanure responsible for
mawing the upper arm (humers ).

The higher the top of the chest - the
highest point on the ribcage above the bench -
the steeper the angle the pec/delt attaches to
the humerus. The steeper the angle, the berter,
because of the increased mechanical ethciency
of the pec/delt contraction caused by the
steeper angle of attack on the humerus. Ina

classic example of simple mechanics, a third
class lever exhibits greater efficiency the more
closely the force is Ffrpe“djfmm' to the Fipure 23, A bigger chest {from genetics or from
resistance (figure 24). So the higher the chest adding muscle mass} increases bench press efficiency.

. lote ] angle of the pectoral le
position above the arms, the better the pull the Pt wikat happens by ‘!""" A SS ST AN el ISR

. i the humerus with mereased chest size (bottom).

pec/delt has on the arms. The attainment and
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maintenance of this position is a function of
the muscles of the upper back, and will be
discussed below.

First, let's address a common
problem with the chest: not touching it with
the bar every rep. Sometimes this is
accidental; the trainee intends 1o touch but
misses, If this is the case, he'll get it next rep.
But usually it 1s just laziness. It is, after all,
easier to move a load 4 shorter distance than
a longer distance. Work equals the force of
gravity acting on the barbell multiplied by
the distance the barbell moves (figure 25). IF,
over the course of 3 month’s training, the
Figure 24, The change in mechanical efficiency barbell doubles in weight but is only

noded with o larger chest is a result of the changed T + did b five
angle of action. With a larger chest, the angle of aetion  traveling hall the distance it did on the first

i more perpendicular, day of rraining, the work has stayed the same
and 3 months have been wasted.

Sometimes it may be on purpose. There is a school of thought that justifies the use of
less than full range of motion by claiming that the pecs stop cont ributing to the movement
when the humerus reaches a 90-degree angle with the forearm. (This same “analvsis” requires
an above parallel squat because the quads stop contributing when the femur gets to 90 degrees
with the tbia.) The problem with this model is that full ran ge of motion, mult-joint exercises
are not supposed to isolate any one muscle; we use them because they don’t. We @t them ta
work lots of muscles through a long range of motion. We like it when some muscles are called
into function as other muscles drop out of function. This is because we are training athlezes,
not models or bodybuilders. We are concerned with improving the functional
motion around a joint. We are not just concerned about our favorite muscles, We
do not have “favorite muscles™.

The use of full range of motion is therefore important for two very good
reasons. First, it allows us to quantify work: if we hold the range of motion of an
exercise constant, we are holding constant the distance variable in our work
equation. Then, if the force we can exert on the load increases (if we lift more
weight) we know that our work has increased for a given number of reps. We
know we're moving the weight the same distance, and the weight is heavier, so
we know we're stronger, It allows us to compare performances, both berween
lifters and berween our own performances over time. If everybody rouches his
chest with the bar every time he benches, progress — or lack thereof — can be
assessed. This obviously applies to every exercise with a prescribed range of
motion,

o
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Ciravity

Distance

Figare 25. We can calculate the amount of work accomplished in the bench press by using the simple
equalion; Force generated x Distance moved = Work done.  Although the bench press is slightly curvilinear
to varying degrees in different troinges, this linzar equation demonstrates the concept.

Second, full range of motion exercise ensures thar strength is developed in every
position that the joint can work. Strength development is extremely specific: muscles ger
strong in the positions in which they are made to get strong, and in precisely the way they are
trained. For instance, a leg worked through 30 degrees of its range of motion on a leg
extension machine will adapt to this work by improving its ability to work in that 30 degrees
of motion. It will not get much stronger anywhere else in its range. If we want to prepare an
athlete to use his legs for a sport where he might be called upon 1o use them in a variety of
positions, then he must train through a full range of motion in a way that strengthens the
whole range. Any joint about which movement can occur will benefit from having its entire
funcrion improved. So, all the muscles that move a joint should be exercised using a
movement that calls into play as many of them as might be used in the sport for which we are
training,

The bench press, like the squat, likes a certain amount of rebound out of the bottom,
using the handy stretch reflex phenomenon that is a feature of skeletal muscle (figure 26). The
problem is that the sternum gets whacked with the bar before rebound occurs in the unskilled
trainee. It takes practice and good timing to tighten up the bottom of the movement enough
that a correct rebound can be done every rep. A competition bench press, theoretically at
least, has no rebound due to the technical rules, which specify that the bar must cease its
motion at the bottom before being driven up off the chest. A touch-and-go bench press allows
the trainee to lift more weight than a paused bench press. It must be said that a cheated bench,
where a heave of the chest, a hard bounce off the pecs, and a i:rl:'il:lge with the hips 15 used,
allows more weight to be lifted than a strict touch-and-go. So why allow a rebound but not a
bounce and bridge? It is not always our objective, as noted earlier, to lift more weight, but
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Fignre 26, Several physiologicnl snd mechamical phenomena produce a “rebound™ that makes
for o stronger contraction, First, the viscoelastic nature of muscle makes it act like a spring — the
Ionger you streteh it (up o a ceriam point) the more forceful the retum. Second, there iz an
optimal degree of sarcomenic length that resalis in the most force being generated by a
contraction, and this “optimal™ length can be assocmted with a mild stretch, Lasily, the siretch
rellex medinted by muscle spindles (intrafusal fbers) s activated by stretching and results in a
muore forceful contrvction,

the touch-and-go is actually easier to learn than a paused bench, and is easier to
teach to novices (staying tight at the bottom during the pause is a skill difficult
to master, apparently even for competitive powerhfters). The bounced, heaved,
bridged, butt-in-the-air version of the bench press uses ribcage resihence and hip
extension 1o aid in driving the bar up, taking work away from the targeted
muscles, So a strict touch-and-go is a good compromise, letting the trainee lift
more weight but still giving lots of work to the pressing muscles.

"7




Startirg Strengrh

A coach should be able to recognize excessive bounce and know when a correction
nieeds to be made. Your trainee bounces too much when he rebounds to the point that the bar
slams the chest hard enough to change his position with the impact, and then slows down =
markedly 4 couple of inches up from the chest, because the velocity of the bar was due more -
to the bounce than his active drive off the chest. If it’s bad enough, the bar path will change
right there as his elbows shift pesition from the lack of tightness in lats and delts. The whole
messy thing is a result of a lack of tightness on the way down, and can be remedied in a couple
of ways.

One way to teach the trainee to stay tight off the chest is to teach him to just barely
touch the chest. He can't cheat it if he can’t bounce it, and he can’t bounce it if he just barely
touches his chest. Have him get in position and take the bar out. When he is set, looking at
the ceiling, have him come down to the highest point on the chest and back up. This is where
he will touch the bar. Have him do it a for a few reps, then tell him, *Touch your shirt with
the bar, not your chest.” Or vou might say, “Play like there is a piece if glass on your chest
that you have 1o rouch, but don't break it,” This usually gets the point across, although it
deals only with symptoms. (Please do not actually try this with a piece of glass. We'll all be
out of a job if you do.)

The best way to fix a bad bounce is 1o address the problem at its root, by teaching the
trainee to be tight during the movement in a way that he can understand, and that he can
apply to other lifes as well. It is a way 1o conceptualize the lift so that tightness is built in and
elastic energy can be stored in the eccentric (negative) phase for use in the concentric drive-up.
The bench press, like the squar, consists of two movements, lowering the bar and raising the
bar. Tell him this: “Dian’t think abour lowering the bar, just think about driving it up, On the
way down to the chest you should be thinking about driving up hard, not about down. Focus
on UP only.” In an attempt to get ready for the upward drive, he will slow down the descent
and be tighter as he approaches the chest, thus improving rebound efficiency and minimizing

Figare 27, Cet the traines 1o think about the drive up on the way down, o prepare the neuramuscular system Lo
clo 165 work miare effectively.
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bounce. By thinking about driving up while on the way down, he will have focused on the
thing we are actually try to do: drive the weight up. Lowering the bar is awfully easy, and if
he thinks past that 1o the drive, he will slow his descent as he prepares 1o actively drive the
bar up (figure 27). This excellent technique works for any exercise with an initial eccentric
component.

Shoulders and Upper Back

“Shoulders™ here refers to the lateral and posterior aspect of the shoulders, since we
have included the anterior deltoids in our discussion of the chest, for functional reasons.
Although they are used in the bench press, they are not used in such a way that they need 1o
be actively thought abour separately. This important group of muscles has two functions.
First, the shoulders need to be planted firmly against the bench, and raken rogether with the
muscles of the upper back (the ones between the shoulders), used as a platform 1o drive against
while pushing the bar. When this is done correctly, the scapulae will be adducted, or pulled
together, to make a flat spot on the upper back to push against the bench. This stable
platform is the anatomical surface on which the kinetic chain begins. Stated another way,
when we bench press, we drive the bench and the bar apart - the bar moves and the bench
doesn’t, but we push against both (figure 28). The upper back and shoulders push the bench
and they need to be tight while doing so, just as the hands are ught against the bar. Second,
the shoulders in their adducted position and the upper back muscles, as they contract and
rotate or "tilt" the upper back into a chest-up position, push the ribeage up and hold the chest
higher above the bench. This increases the mechanical efficiency of the pec/delt contracuion
by steepening the angle of attack on the humerus, as discussed earlier,
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Fignre 28 Just like we do when we climb up a narrow hall of rock chimney, when
benching we are in between and poshing against two apposing things. The
difference 15 that when bencl pressing. the bar moves and the bench doesn™t
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Keeping the back night is a
difficult thing for some novice trainees to
do. They have difficulty focusing on this
with so many other things going on at
the same time. So it needs to be taught o
them in such a way that it requires lirtle
active attention. Tell your trainee about
the “driving against the bench®™ model,
and why he needs his chest up, to plant
the idea and start the process. Then have
him sit on the bench in the same position
he assumes before lving down to take the

e ; : & bar, Before he lies down, touch him with
gare 29, A simple position command 1o get the iraines : . _
to understand proper position and how the upper hack your hand right berween the scapulae and

helps in the bench press drive. “Pinch my hand between say, “Pinch my hand berween vour
your shoulder blades™. shoulder blades™ (figure 29). This will also
cause him to raise his chest as his upper
back tightens, further reinforcing this good position. Tell him “this is the position you need
to take against the bench, before you take the bar out of the rack.” Have him lie down and
take the bar our, and reinforce the point again by making him adduct his shoulder blades.
When he gets it right, call his attention to the way it feels, have him rack it and try it again,
each time making sure he assumes full adduction. By doing this, the position becomes
embedded quickly and he can assume it without a lot of conscious thought or direction,
During the lift, minimal shoulder movement should occur. The thing that moves is the
elbow. If the shoulder moves much, something in the upper back has loosened and the chest
has lost some of its “up” position. Some minimal scapular movement is unavoidable,
particularly in a ser of more than a couple of reps, but if it is excessive it will compromise
efficiency by adding to the distance the bar has to travel to lockout, This can be illustrated 1o
the traine¢ by showing him what happens during a shoulder shrug and the distance it adds 1o
the bar movement,
Lie on the bench yourself, and pull the shoulders back into full adduction, with chest
up in a good position and your back arched. Put your arms up with straight elbows in a
position that simulates the start of the bench press. Have him note the position of your hands.
Now shrug your shoulders up off the bench so that your shoulder blades come out of
adduction, and have him note the difference in position. There will be a 4" to 67 difference in
the distance from your hands to your chest from shrugged-back to shrugged-up (figure 30).
Say to him, “This is the extra distance you have to push the bar if you don't keep your
shoulders back.” You can illustrate this while standing as well, by shrugging one shoulder
back and shrugging the other one forward and showing him the difference in distance from
the chest berween the two hands (figure 31).
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Durning a longer set (more
than just a couple of reps) most
novice trainees will let their upper
back deteriorate out of the shrugged
position, If this happens, each rep 15 a
litrle looser than the previous one and
the bar must travel a livtle further
cﬂ{h 1imﬂ.. Irh'l.ﬁ Larn h{" fl‘:‘[“(ﬁi].‘iifdlﬂd
effectively 1o him. At the end of a set
of five, have him reset his shoulder
blades and chest-up. If he is able 1o

Figare 30, Mote thot by using the shoulder musculaiure e th - at all. they hav
improperly, the bar will travel about 4 10 6 extra inches. Don't move them m'-”"l _a ALy a Y "I"' =
shrug the shoulders up at lockout. come out of position. His goal 1s to

be able to do all his reps withour
losing the set position.

It is possible to have the back
set correctly against the bench and
still have the chest wobble. From the
top 1t will look like the chest s
moving from side to side in an
irrepular, loose manner as the bar 1s
driven up from the bortom. Thas is
due to insufficient general ughtness in
the ribcage and shoulders, and 15 very
common to see in the first few
workouts. It is remedied by simply
calling the trainee’s attennion to it and
telling him 1o make it
stop. Show him whar's

Figure 37, A visual demonstration of the difference in bar h.lppl: nmlg h}.
iravel between shoulders kept back and shoulders shrugeed t'EPI'GIl‘]LI-CII'lE, the
forward. movement he's making

while he lies on the
bench between sets. From your position at his head, place one hand on either
side of his chest with palms flat against his ribs and slowly shake his chest,
mimicking the looseness vou observed during the set (figure 32). Ask him, *Can
vou feel yourself letting your chest move like this?” He'll acknowledge that he
can, and tell him, *Tighten up and make it stop.” Any movement being generated
by the body that does not contribute to the bar going up is wasted movement,
and when this is explained to him, he'll usually try hard to fix i,
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Neck
The function of the neck muscles is to

mantain head position, and to protect the
cervical spine during the loading of the chest and
upper back as the bar comes down on the chest,
As such, the neck muscles work 1sometrically 1o
maintain position, in a function similar to that
of the lower back muscles during the deadlife.
But unlike the back muscles, they should not
transfer power along the neck to help with the
lift. In other words, vou do not use vour head 10
bench press. Do ot push the head into the bench.
This 15 an excellent way to injure the neck. If
vou see this happening, tell vour trainees 1o
tighten up their necks without pushing the
bench with the back of the head. As a practical
matter, this involves holding the head about a

e 32 Placernent of hnds on the b caee for  1ALI-0Ch off the bench during the rep, and if the
ﬁ::-uf }JLLU::::.:aIiu:.Iulz:f'm: :L SE:!EETJ head is held off the bench the neck muscles are
side to let the tramee feel what be is doing wrong.  gighr, It is tempring to use the neck to push the
bench, a5 it adds contracted muscle and tightness
to the upper back area, bur it 1s 100 dangerous a
habit to allow. Warch for this closely,

Lower back, bips, and legs

The bench press is an upper body exercise, but since the feet are on the floor,
everything between the feet and the upper body has the potental to be involved in the
exercise. The lower back and the hips and legs are thus the connection between the ground
and the upper back. Strictly speaking, the kinetic chain begins at the bar and ends at the upper
back/bench interface, but the correctly utilized back, hip, and leg position actually represents
an extension of the kinetic chain down to the ground. The legs do more than stabilize the
lower body as the bar i1s moved through its path, although that is a major part of their
function. Used correctly, the legs drive against the floor, transferring force horizontally up
the bench through the hips into the arched back to reinforce the arch and keep the chest in its
high position, established when the shoulders were pulled back. The legs and hips thus
function as a brace for the chest and shoulders, giving the upper body a connection to the
floor, and allowing the lower body to contribute to the movement (figure 33).

Before you have a chance to misinterpret, this is not the same thing as bridging or
heaving the bar, That happens when the butt actually comes off the bench (figure 34). Correct
use of the legs and hips involves only the maintenance of chest and back position, with the
force directed horizontally along the bench and not vertically up off of the bench. The
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descent of the bar unavoidably drives the elevated chest back down, by taking arch out of the
back. The legs drive from the feer against the floor back up along the bench using a controlled
isometric knee extension, with a slight hip extension produced by isometric contraction of the
glures and hamstrings. They actively counter the loss of arch in the back and chest height by
reinforcing the arch from the floor.

To teach this position, have the trainee

Figare 33, Force applied by the legsto the floor acts as — Figare 340 Don't do this. The butt belongs on the
w stabilizing force during the bench press and contributes  bench
10 proper exercise posture.

lie down in position on the bench. After a warm-up set, lean over the bar above his chest and
place a hand on each shoulder, with thumb and forefinger around his deltoid. Make sure his
feet are planted correctly (figure 35). Push his shoulders down into the bench and sav, “This is
the weight of the bar holding vour shoulders down. Now, push back towards me with vour
legs, but keep your butt down while you do.” You should observe his ribeage come up as his
back arches. Look at his hips - they should not elevare much more than can be accounted for
by tightening the glutes, but they should slide up the bench towards the shoulders a lirtle.
Now take your hands away, have him take the bar out and reset the back and do
a set of five. Watch to make sure he maintains the chest and back position for all
five reps.

An obvious problem with reaching this technique is its tendency to lead
1o bridging, like chewing gum leads to heroin. Bridging - the intentional heaving
of the hips clear of contact with the bench - occurs as the lifter attempts 1o
increase the chest height by using the lower body to steepen the angle of the
upper back on the bench. Bridging takes work away from our target muscles by
making the movement mechanically easier, (The popular gym exercise known as
the decline bench press takes advantage of this position of increased mechanical
efficiency. Most people can decline maore than they bench, thus the populanity.)
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Figure 35, Coaching hand placement to ensure the trainee understands the proper way to push the shoulders
into e bench, The weight of the bar holds the shoulders down the same way the coaches hands do.

Some punsts believe that we are cheating when we arch the back at all, but this program seeks
1o use all reasonable means to increase strength on the bench press. Bridging 1s a good place to
draw the line. If vour trainee bridges, be sure vou explain these principles so that he
understands why he 15 doing this, and tell him that he cannot lift his bunt up off the bench,
Threaten him if you have to, Lifting the butt has got 1o be learned as verboten in the same way
that use of the hands is in soccer, The temptation is always there, but if the correct habits are
mnstilled early 1t wall not usually be a problem.,

The back arch is easy to teach. After vou have velled about the butt staying down,
have him assume his posinion on the bench and arch his back. Slide your hand berween the
bench and his low back and refl him to arch. As his back comes away from the bench, make a
fist under it, further encouraging him to arch (figure 36). Make sure he hasn't raised his burt
during this process. If his butt 15 up, vou will
see dayhight under it as vou look from the
side, eves about level with the bench.

One advantage of having a bunch of
people training in a weight room together 15
the potential for peer enforcement of good
technique. Bridging the bench, like squatting
high or not locking out the press, needs to be
made socially unacceptable to your athletes,
tantamount to cowardice and
irresponsibility, We are tryving to lift as much
weight as we can, but we are more concerned
about getting strong while doing it, and
Figare 36, Teaching correct arching of the back correct form keeps us honest while we get
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strong. If cheating hike this is anathema to vour troops, then your weight room is self-
pobicing, and coaching will involve less velling and birching,

Feet

The feet are the connection to the ground. If we use the lower body correctly, the feet

are important because they are the link in the

chain most hikely to tail, If a foot slips during a

heavy bench, everything supported by the lower body collapses. The feet must be in the
correct position on the floor, and they must be positioned against the floor correctly.

Foot placement on the floor has two variables: up/down and in/out (figure 37). The
feet need to be wide enough apart to provide lateral stability for the hips and — through the

Figure 27, The mann parameters of foot placement for
the bench press are “up/down™ (A) and “mfoul™ (B).

Fignre 38, Too much “up”™ may léad to excessive
arching,

ughtness in the trunk muscles — the torso as
it is planted on the bench. Excessive foot
width 15 seldom observed, as it 1s
uncomfortable and hard to maintain.
MNarrow feet are much more commonly seen
in tratnees of all levels of expenience, many
people having used 1t without problems and
never being corrected. Narrow feet do not
puarantee disaster. They are merely a little
less efticient, and should be corrected early as
a matter of good coaching,

More a problem is placing the feer up
too far, back under the hips (figure 38), This
position predisposes the lifter to bridge the
butt up in the air, and is usually selected for
this reason — if a guy has his feet oo far up
under him, and usually too close together
with his heels up oft the floor,
he's going to bridge the heavy
reps. If the feet are up oo high,
the knee extension, being done
trom a more acute knee angle,
tends to raise the hips; a more
moderate knee angle generates
force more parallel to the torso
{figure 39). Feet too far down

are commonly seen in novice
lifters who have vet 1o learn
now 1o use the hips and legs,
and this posinon makes it
ditficult to get enough “bite”
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against the floor to generate good tension in the upstream compaonents (figure 40). Foot
pasition should be set so that the shins are nearly vertical, give or take a few degrees either
way, in both axes. This way, knees are almost directly over the feet at any width withour any
adduction of the femurs. This position allows for efficient use of the legs in reinforcing the
arch, but doesn’t create a predisposition to bridge.

Figure 39, Check for correct positioning in these photes, Motice Figure 48, Too much “down™ leads
the angles at the ankle and knee first. Now look at the angle of to poor stahility, poor technique, and
the pelvis to the bench. In good position (left) the pelvis angle is reduced performance.

fat. In the too much *up”™ photo (right) the pelvie angle is steeper,

This 15 not to say that all lifters with their feet
up under the hips will bridge. Bur most lifters thar
bridge do so with narrow feet up under the hips. One
correction for this is to move the lifter’s feer out to a
significantly wider position, where most people find it
difficult to bridge because the slack has been taken out
of the hips.

Proper foot position should be flar against the
floor so that heels can be used as the base of the drive
up the legs (figure 41). As with most other things in
the weight room, heels need to be down. If the lifter is
up on his toes, he cannot use the force of knee
extension nearly as efficiently as he can if heels are
planted and the ankle is removed from the kinetic
chain. Just like the wrist, the ankle is an unnecessary
piece of floppiness that should not be allowed to
compromise power transmission. And if the ankle is
plantar-flexed (a term favored by scientifics, as
opposed 1o the more obvious ankle extension), the

Figure 41, Proper foot position, The entire
foe should be in eontact with the floor,
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force obtained is directed up, raising the knee and causing the force generated by knee
extension to be directed at a slightly different angle up the legs.

Granted, this 1s picky. 50 just consider thart flat feer are suckier feet, better connected
to the ground through more surface area, and make a berter connection to the ground. A less
than flat position represents a less than complete kinetic chain. Any rolling of the feet 10
either side during a rep implies that knees have moved, that the chain has loosened, or thar the
floor connection has been interrupted. If you coach the heels, driving off them with flat feet,
the problem goes away.

A bad problem when it occurs is an actual foot slip. Knees don't usually disarticulate
during the bench press, nor do ankles, hips, or spinal columns. But a foot slip does
occasionally occur, It usually happens when the weight is very heavy and the floor connection
15 pressured up and therefore crucial. A foor dislocation results in a disruption and collapse of
the kinetic chain, and most usually a missed
rep or attempt. Any muss with a heavy bar can
be dangerous, if the spotters are not sharp.
This 1s a very irnitating thing, learned about by
the author the hard way, at a meet. It is usually
caused by conditions on the surface of the
ﬂt‘:n:':r L tEH." hl]]t'h |]r tht" "ihﬂll,."";., 1i]{l.,' th{"
presence of baby powder (as is used in meets
on the legs in the deadlift, or as an aid in
putting on a tght sut), or just a dirty Hoor,

The exercise of reasonable care will prevent
— this unnecessary, easily avoidable, and sull
Figure 42, The knees-up position in the bench press

P . ' - .'I.'- 1 ¥ : -
is of very Jinle use to beginners and is an unstabls pers:::-n.:..!]}-' agpravating silliness from
position happening,

There are people — usually casual
F : trainers, litness enthusiasts, or
retired powerlifters — who insist
on benching with their feet up on
the bench, or possibly held up in
the air (hgure 42), The effect of
this 15 to eliminate the effective
use of the lower body during the
movement and to make the bench
press harder, This might be useful
to an advanced trainee who, for
various possible reasons, is not

Figure 43, Y ou con uze ony matched pair of stable
nbjects, such s plates, w elevate the feet of shorler i :
trsiness in order to muintain proper position. h"-'l'IC]'I-mE |'IE"-11f','r' ‘-"-'El-gi'l ts, but who

wants to work hard during the

particularly concerned with
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exercise, It is also useful in the case of a rrainee with lower back injury thar makes spinal
extension painful, distracting, or otherwise contraindicared, but who still needs o bench. If
you find that an uninjured trainee seems to prefer his feet up, it might be due to lower back
discomfort caused by a lack of lumbar flexibility; if the spinal igaments are too ught 1o
permit the degree of spinal extension that the normal bench position requires, stretching is in
order. An uninjured trainee should be able 1o keep his feet down. Blocks or barbell plates can
be used to add height to the floor for these inflexible people unul they stretch out, or to
accommodate shorter-lepged trainees (figure 43). The net effect of the use of the lower body 15
1o increase the weight that can be lifted, but the exercise can sull be done withour it. The
decision to allow a feet-up bench should be made by an informed coach who realizes the
benetits of training around injuries, but who also realizes the hmitations of doing 1t this way.

For reasons that are poorly understood, the vast majority of rank novice trainees will,
on the heaviest set of the workout and on the rep they miss, do a very strange thing, As vour
trainee gets stuck 1 the middle of the rep he misses, he will kick one foot out by reflexively
straightening that knee. You will see this occur if vou have not already. It should stop by the
second or third workout as he gains more control over his movements. If it doesn't, you will
have to focus his atrention on this problem and tell him to plant his feer. This is a strange
phenomenon, still in search of an explanation.

Racking/un-racking errors

Taking the bar out of the rack and putting it back may seem like rather innocuous
parts of the exercise and most trainees and coaches give it no thought, Please be aware of the
fact that any time a loaded bar is located above the face and throat of a 14-year-old kid, held
up only by the kid, you have a potential safery situation. The unrack/rack procedure needs to
be clear from the beginning of the 1eaching process. At all imes, when the bar is moving over
the face and throat coming out of or going back into the rack, the elbows must be locked out
straight.

When un-racking the bar, the elbows must lock out while the bar is sull over the
hooks of the rack. This means that the elbows drive the bar up along the uprights until they
lock out, and only then does the bar move down over the nipples to the start posinon. Many
trainees get in the habit of taking the bar out on bent elbows and straightening them out as
they move the bar down. Mot good! The triceps should lock the elbows over the rack hooks
50 that the bones of the arm are in a straight line and the weight is being supported by the
skeletal components instead of the muscles when the bar moves over the head and neck.

The bar should move all the way out over the chest to the start position, without
stopping above the chin or throar. It is common 1o see novices stop the bar short of the
starting position, lower the first rep to the chesy, and finally end up in the correct position just
in time to start the second rep. When the bar gets all the way there and the eves have found
their place against the ceiling, the bar should start down, but not unul then. If he stops short

repeatedly, point out that the bar 1s over his throat, and thar the throar is a bad place 1o lower
the bar.
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Some people get in the habit of wking it down to the chest right out of the rack. It
should never start down before it is in place - there will be bar path problems if 1t does, due 10
the lack of an ininal ceiling reference for position, and the fact thar the bar 1s going back 1o a
different place than it started from. It makes the first rep different from the next ones. It
prevents the lifter from geting a good, tight starr on the reps. since shoulders and upper back
cannot be correctly set until the bar is in position over the chest. And 1t indicates a lack of
patience, an unwillingness to take the few extra seconds 1o prepare properly, |

Even more important than un-racking properly, when the arms are not tired, is

racking it correctly after the set has fatigued the muscles. This is normally where a wreck will
occur, If the trainee misses the rack hooks because a tired elbow 1s not locked out, and the
spotter 15 not paying attention (believe it or not, this actually happens!), at least one side of the
bar is going 1o come down, Whatever it takes, vour trainees must be made 1o finish the last
rep all the way o elbow lockout before they rack the bar. It is common 1o see impatient
tramnees drive the last rep towards the rack nght off the chest, producing a bar path that ends
over the eyeballs instead of the chest (figure 44). If 2 bench press is going 1o be missed, and the
spotter fails, it is much preferable 1o have the bar come back down on the chest than on the
eyeballs. If you see this happen, point out what would happen if he hadn't gotten the bar back
to the hooks. Ask him what he'd rather drop the bar on, his chest or his mouth. You must
vell and scream abour this every time vou see it happen, as it is a potenually dangerous error.
The bench press must end in elbow lockour, directly above the chest, every time, or the rep
should not be counted.

When racking the bar, make sure that vour
trainees are taught to find the uprights with the bar,
and not to try to set the bar down on the hooks. They
should move the bar back with locked elbows unul it
touches the vertical part of the upnight, and then slide
it down onto the hooks without ever having 1o worry
about whether it will rack. If the uprights
are touched first, it will always be above
the hooks; it straightening out the elbows
got it clear of the hooks when taking it
out, then locked elbows will ensure that
it 15 high enough to get back over the
hooks when putting it up. But if they try
to set the bar down on the hooks fi,
they have bent their elbows, and they

will eventually miss a hook by being too
low. This same advice applies to the
qun.r J-I.'. @‘.ln the final rep, it is common squat, for exactly the same reasons.
to-sen individuals posh the bar back :
towards the rack instead of 1w the correct

losckout position, This should be corrected room every week — hopefully without
immediately,

Someone will do this in your weight
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too big a wreck. When you see it happen, use it as an opportunity to school everybody on
how 1o do 1t nght.

Breathing

As it is for all barbell exercises, air is support for the bench press. In the squat and
deadlift, the Valsalva maneuver (as described in the Squar chaprer) provides increased back
support. In the bench press, it provides support for the chest, This rakes the form of increased
tightness throughout the thoracic cavity due to the increase in pressure provided by the big,
held breath. A tight nbcage allows for a more efficient transfer of power to the bar by the
muscles attached to it when they contract. If the pec and delr origins on the external chest
wall contract against a tight strucrure that does not move when they contract, then more of
the force of that contraction can be transferred to the end of the kinetic chain that does move;
when it’s tight, less force gets absorbed, or dampened, by movement of the chest. This is
analogous to trying to pick up a heavy weight while standing in a floating canoe as opposed to
standing on a concrete driveway (figure 43). This tightness, along with the support provided
by the lower body connected to the ground, radically increases efficiency in the bench press.
Also, in the extended spinal position that the arch requires on the bench, the abs cannor
tighten. They cannot therefore increase intra-abdominal pressure, and cannot contribute 1o
the needed increase in intra-thoracic pressure, thus making the big breath the sole source of
support for the chest.

Fignre 45, Getting into proper starting position with unstable structures is not a problent The problems occar
when force is applied agninst those unstable structures. In the analogy above, the boat moves erratically when
the weight is lified thus reducing the force applied 1o the bar and thereby reducing the height to which it can be
lifted. An unsiable spine reduces performance cupacity for exsctly the same reason, You cannot develop
maximal strength pushing against unstable structures since maximal force canngd be developed against an
unstable surface.

The pattern of breathing during the bench is dependent on the length of the set and
the abilities of the lifter. Novices should be instructed 1o take a breath before each rep, hold it
during the rep, and exhale at lockout, using the very brief break berween reps to make sure
everything is set correctly. More experienced lifters may prefer 1o use one breath for the
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whole set - any exhalation invelves a certain amount of loosening of the chest to exhale and
re-inhale, and some may elect 1o stay tght for all the reps if the set is important, Most peaple
can only manage five reps this way before the discomfort from the hypoxia becomes too
distracting. For a longer set, other arrangements will need 1o be made.

Notice that the breath is to be taken before the rep. If the breath is taken during the
rep, the lungs will incompletely fill due to the loading of the ribcage by the now-contracted
pecs. If the breath is taken at the top with locked elbows, the pecs are not pulling on the
ribeage and a more complete inhalation can take place (figure 46). Moreover, when the rep
starts everything should be ught, from the floor to the fingernails, and this tightness will
prevent a really big breath. If you can breathe during a rep, you're not tight enough.

Tnhsibead

Figure 46. Inhalation at the top (arms extended) allows Tfor more complete filling of the lungs, a better
chest angle, and better siability,

No breath taken during a set will involve a complete exhale/inhale of full
tidal volume, This takes too long, requires 100 much relaxation, and is
unnecessary. Breathing during the ser consists only of 1opping off the huge breath
taken before the first rep, after a quick exhalation that might consist of only 10%
of tidal volume. This short refresher of air accomplishes just enough to allow the
set to be finished. The fact that it amounts to so little air is the reason many
lifters decide to forego it in favor of maintaining tightness. Most of the time, if a
lifter stops in the middle of a set to take two or more relatively full breaths, he is
about to miss the next rep.

Spotters
In many gyms around the world, bench pressing is a team activity, The
guy on the bench is *doing chest™ while the guy standing over his head is
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working on his traps. It is truly amazing how much weight two guys working rogether like
this can bench press. It is nor an exaggeration to say that most claims of big bench presses are
exaggerations. If the spotter puts his hands on the bar during the first rep, and keeps them
there for the rest of the set, then who did what to whom, with whom, and why?

There is a perfectly legitimate place in the weight room for spotters, but it is not in the
middle of someone else's work set. Spotters should be there tor satety, when there 15 a
question of safety - spotters should not be there to help with a set. Make this the rule in your
weight room, and everybody stays honest: No rep counts that is tenched by anybody other
than the lifter. Nobody touches any bar that is still moving up. If this rule i followed, the
lifters themselves will discourage their overzealous buddies from helping them bench. It only
takes one PR set where the last rep is voided by a spotter to impress upon them the need to
stay away from any rep that the lifter might finish by bimself.

This policy must be enforced by the coaching staff, or very shortly it will be
impossible to quanufy the results of your entire strength program. This cannot be oversrared:
if the numbers being reported out of the program are not honest, you have absolutely no way
to evaluate the program. This obviously applies to all lifts that customanily require spotters.
The bench press has been particularly abused by bad spotters, with the result being inflated
gym records and much unwarranted bragging, so it deserves the special attention of the
Spotter Police.

Spotters are for safety, where a question of safety exists. For everybody except rank
novices, the first warm-up sets are not a safety concern and do not require spotters, unless
they are providing a coaching function. As the weight gets heavier, more trainees will need a
spot, some needing one on the last warm-up, untl the work sets, where everybody should be
spotted because the weight is supposed to be heavy. Excessive caution, and the insistence that
every set be spotted, is inefficient, unnecessary, and hard to enforce. It 1s much more
productive to yell abour spotters grabbing the last rep of a work set than to bother everybody
about getting a spot for the first warm-up set.

For the bench press, a competent center spot will suffice for all but the very heaviea
attempts. One of the actual functions of a spotter is the handoff. A good handoff guy is one of
those rare commodities - there are more bad ones than good. A bad handoff interferes with
the lifters timing, balance, view of the ceiling, and concentration, if he is one of those people
that thinks his participation in the rep is essenuial. A good handoff spotter is experienced and
appropriate with the timing and force of his bar contacy, respectful of the mental
requirements of the lifter, and, above all, conservative about when and how much 10 help.

An entire chapter could be devoted to the art and science of spotting, and will be
someday. But briefly, the bench press spouter stands behind the head of the lifter, in the center
of the bar (figure 47). This position can be adjusted a little if necessary. The primary
requirement of the position is that it is close enough to grab the bar, bur far enough back thar
after the handoff the lifter has an unobstructed view of the ceiling. From this position the
spotter can do whatever might be necessary at the end of the set, from just warching the lifter
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Figure 47, The coaching postion allows for quick and safe responses to franee problems, Unce agamn. it
mist b understood by the tranee that a spotter is not an excuse (o quit the rep. A spotter may help make
it through the sticking point on the last rep if necessary and will ensure the bar 15 racked safely. The
spotter WILL NOT assist with a reép, unless it is the last one.

finish the set, to securing the rack by shadowing the bar as it meets the uprights, to taking the
bar out of a sticking point.

If the lifter actually gets stuck during a rep, the spotter has to be the one to decide that
this has occurred, that he will take the bar, and how much of the bar 1o take when he does.
The bar is stuck when it reaches a point of zero upward movement. This will shortly be
followed by a deterioration in position as it begins to move down. Sometimes the lifter can
tell the spotter to take the bar, and sometimes he can't. The spotter has to accurately evaluate
the bar velocity, being certain that he does not take a bar that is sull moving up, yet not
failing to take it befare it sticks for too long or goes back down too much or too fast. Some
lifrers will quut early, letting the bar drop on them if the rep even threatens 1o get
hard, and the spotter must watch for this also.

After the spotter decides to take the bar, the amount of help he provides
will depend on the situation and his correct assessment of it. If he is helping an
intermediate lifter with the last rep of the fifth set of five, the situation will
warrant a different amount of help than in the case of an experienced hifter being
spotted on a PR single, or the case of a novice trainee doing the first heavy work
set of his third workout, Each instance requires a different response in terms of
how fast to react, how closely the bar should be followed, the amount of weight
to take off, whether or not to help maintain bar velocity, or whether 1o take the
bar to the rack or the safery hooks.

Certain circumstances might require the use of two spotters, as at a power
meet during the heavy attempts, but normal weight room conditions seldom
require more than one competent spotter. The problem with two spotters 15 the
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unalterable fact that two people cannot assist ene lifter in a perfectly balanced way, especially
in a situation where they must react quickly. The uneven loading that the lifter will inevitably
experience is a potential source of injury. It is physically impossible for two people, even
careful, experienced people, to take exactly the same amount of weight off of each side of a
bar, thus subjecting the lifter to uneven loading at exactly the time when that stress is the
most hkely to cause an injury - during a rep that is too heavy o lift. This is true of both the
squat and the bench press. The problem in the bench press is solved with the use of the single
spotter, a perfectly reasonable way to spot for the vast majority of bench press workouts,
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Lower back strength is an important component of sports conditioning, The ability 1o
maintain a rigid lumbar spine under load is critical for both power transfer and safety. The
deadlift builds back strength better than any other exercise, bar none.

The basic function of the lumbar muscles is to hold the low back in position so that
power can be transferred through the trunk. They are aided in this task by all the muscles of
the trunk: the abs, the obliques, the intercostals, and all of the many posterior muscles of the
upper and lower back. These muscles function in isometric contraction - their main task is to
allow no skeletal movement in the structures they are supporting (figure 1), When the trunk
is held rigid, it can function as a solid segment along which the force generated by the hips
and legs can be transferred to the load - on the shoulders, as in the squat or the press, or down
the arms to the hands, as in the deadlift.

The deadlift 1s a simple movement.
The bar is pulled off the floor up the legs
with straight arms until the knees, hips,
and shoulders are locked out. Immense

-=_ ~ weights have been moved in this way by
s, Lﬂ Nt very strong men (figure 2). In powerlifting,
! ] " i T A
w ' s }‘ the deadlift 1s the last lift in the meet, and
i A \ the expression, “The meet don't start il
II W‘H I Posterior stabilizing

L I

| Anterisr I’nru frwem spinal the bar gels on the floor!” is Very Tff][ﬂg-
I"g \ i "X NEHRER NP Many a big subtotal has been overcome by
rl nlr :rullnu_ 1 : 3 . ol
\ a lfter with a strong deadlift, especially in
the days before squat suits and bench
eabilks ) ; shirts, The meet was often won by a lifter
with a bigger deadlift than his squat. It is
hard to overstate the strength of 2 man
with an 8001b. + deadlift, a feat
accomplished by only an elite few lifters,
Figure 1. Stabilization of the spine during the deadlift is Nine hu ndred—pmmd ::Dn'[e.lill deadlifts have
essentinl. and is accomplished in the same way as inthe  occurred only a handful of times, although
squal. Intra-abdominal and thoracic pressures rise in manv more have an;l::-mplished this with

response 1o sbdominal musele contraction, spinal erector P he ori k
contraction, and the Valsalva Maneuver. straps (whic '-' iminate the grip-strengt
aspect of the lift).

But the deadlift is brutally hard, and can therefore complicate training if improperly
used. It is very easy 1o do wrong (this is the main reason the author does not artend high
school powerlifting meets anymore - it is just too difficult and painful to watch strong kids
pull heavy weights incorrectly, even worse than watching half squats passed as legal) and a
wrong deadlift is 2 potentially dangerous thing. There will be a few trainees that simply
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Figure 2, John Koc and George Hechter demonstrate the
enid resull of truining the deadlift: brutal sirength,

Fignre 3. Conventional deadlifi sovle (opl, used in the
irining of pthletes and the Sumo stvie (hottom}, sometimes
wsid in powerlifting comperition,
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cannot perform this movement sately
with heavy weights, due to previous
injury or an inability to learn the
movement correctly. These people
must be identitied by the coach and
given something else 1o do. The deadhit
15 also easy to overtrain; a heavy
workout takes a long ume 1o recover
from, and this fact must be kept in
mind when setting up the training
schedule.

For the majority that can
benefit from this important exercise,
the deadlift will be an essenual part of
training: an 1mportant assistance
exercise for the squat, and especially the
clean (for which it is an important
introductory lesson in position and
pulling mechamics), as well as a way to
train the mind to do things that are
hard,

There are two ways
to perform the deadlift
used in competition: the
conventional, with the feet
inside the grip; and the
“sumo” style, with the feet
outside the grip, Good
sumo deadlifrers tvpically
have long rorsos relauve to
the legs and are good
squatters, This version of
the lift allows for a more
upright back angle, and as
such minimizes the force
against the low back so
that leg strength may be

used more ethaently
{figure 3). Since our
purpose is the training of
athletes other than
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powerlifters and the development of low back strength through the effective use of exercises
that work these muscles, the sumo deadlift will not be used in this program.

First, some general observations about the deadlift, in no particular order. It can be
used 25 a leg exercise if injury prevents squatting. It is not nearly as effective as the squat for
this purpose, due to the lack of hip depth used in the starting position (figure 4). But this is the
very reason it can be used if a knee or hip injury makes squats too difficult or painful, and ar
least some leg work can be done while healing takes place. A high rep deadlift workout can
provide enough work to maintain some leg conditioning, even if the injury is of a nature that
would prevent heavier, low-rep deadlifts, such as a groin pull or a not-too-severe quad tear,

Tremendous leg power
can be exerted in the deadlift
_.f"ﬁ_\ starting position, essentially a
half-squat depth, so the
challenge to the lifter is to keep
his back ught to break the bar
off the floor, Leg strength 1s
seldom the limiting factor in the
deadlift for advanced lifters. If
the bar comes off the floor, the
legs can lock out what the back
can support. If the bar stays on
the floor, the problem is usually
the grip, or an injury producing
sutficient pain to distract from
the pull.

Grrip strength is crucial
to the deadlift, and the deadlift
works gnp strength better than
any other major exercise. It is
the limiting factor for many
lifters with smaller hands
or short fingers, or those that
rely too much on their straps
when training, The lift is

Fignre 4. The deadlift begins with o higher hip position, and thus a
lower degree of hip and knee flexion is vsed than in the squat,

famous for its alternate grip, but
the use of the double-overhand
grip as much as possible makes
for stronger hands, The

alternate grip keeps the bar
from rolling in the hands, since
it 15 always rolling up one hand

Figure 5. The allemate grp. Most people prefer to supinate the non-
dexierous hand, This franee is nght handed.
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as much as it's rolling down the other (figure 5). 5o if all the warmups are done with a double-
overhand grip, at least the ones light enough to do this way, and the alternate grip reserved lor
the really heavy sets, grip strength develops quickly. Novices are often able to pull their
heaviest sets with a double-overhand grip; their hands are stronger than their backs. More
advanced lifters find that it is necessary to flip a hand over to an alternate grip (most preter the
non-dexterous hand for the supine, or underhand, side) when the weight gets very heavy,

Most have had the experience of perceiving a weight as oo heavy to pull when tried
with a double-overhand grip, only to hind that it goes up surpnsingly easily when the grip 1s
alternated. The back will not pull off the floor whar the hands cannot hold, due 1o
proprioceptive feedback thar tells the back the weight is too heavy, When the grip is flipped
and the hands don’t slip as the load increases off the floor, the back doesn’t receive the signal
that makes it stop the pull. A long heavy deadlift can get dropped higher up the legs from any
style grip, but most lifters cannor even break a weighr off the floor that is so heavy thar n
opens the hands at the start of the pull. Deadlift straps have a place in training, but judgement
must be exercised here; they can cause as many problems as they solve (figure &), They can
allow heavier back training if grip 1s the limiting factor, or they can cause grip to fe a limitng
tactor by keeping it from getting strong.

The hands are prone 1o callus
formation as a normal part of training,
and all lifters have them and need them
to protect the hands from
blisters and tears. Skin
adapts to stress like all
other tssues do: skin
thickens precisely where 1t
receives the stress of
abrasion and lolding,
Calluses are only bad if
they are excessive, and
gripping the bar
incorrectly causes excessive
callus formation. Most
lifters do this, and have

Figare 8, Lifting straps aré trnning aids thit assist in never considered the role
removing grip strength as a mitation. Caution must be aken
to use them with discretion so.as not o eliminate the grip i
development characteristic of this exercise, Heavy calluses tear
frequently, usually at the
top of the palm (and most often into the base of the ring finger, because ring
wearing has already produced a starter callus there). A torn callus makes the rest

of the meet a challenge, eased only by some lidocaine gel that the coach hopetully

of grjp in callus formanon.
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has in the meet bag. But if the bar is gripped correctly, callus buildup ts kept minimal and the
problem is not nearly as bad.

When setting the grip, if the lifter places the bar in the middle of the palm and wraps
fingers from there, a fold forms at the top of the palm, the most distal end of the palm, right
before the fingers start. When the bar is pulled, gravicy shoves this fold further down towards
the fingers, increasing the folding and stress on this part of the skin. Callus forms here as a
result, and the presence of the callus amplities the folding problem by making the fold even
thicker. If the bar is gripped further down towards the fingers, it can’t slide down much
because it's already there (figure 7). “Put the bar where it's trying to go to, not where vou
think it needs 1o be.”

Figure 7. Gripping the bar comectly, well down into the “hook™ of the fingers (top), will reduce the amount of
cullus development. Gripping the bar too high in the hand (bottom) will induce extra folding of the palm skin
and sliding of the bar down the hand imto the fingers, thus promoting callus development.

Other factors can contribute to callus formation, and this applies 1o all the lifts. A bar
with an excessively sharp knurl is a terrible thing 1o have 1o use in the weight room. Uesaka,
the Japanese company, is famous for making a bar with a huge, raspy knurl, while York
Barbell has gor it right. Some Texas Power Bars have a sharp, coarse knurl that causes
problems with hands, Older bars usually have better knurls than newer bars: they are either
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worn smooth or made more correctly (it seems that companies decided to start making Texas
Chainsaw Massacre kaurls about 1990). Bad knurls can be improved with a file and about an
hour’s work.

And chalk is important for hand safety. It keeps the skin dry and ught, making folding
under a load less of a problem. Trainees should be encouraged to apply chalk before they star
training every day, for all the lifts. If your weight room is one of those that does nios allaw
chalk, for reasons of cleanliness ar whatever, vou need to reevaluate vour priorities.

Gloves have no place in a serious training program. A glove is merely a piece of loose
stuff between the hand and the bar, reducing grip security and increasing the effective
diameter of the bar. Gloves make bars harder to hold on 1o, The only legitimate use for
glove is to cover an injury, like a torn callus or a cut, where the workout s important enough
to do with the injury. A desire to prevent callus formation (possibly so as to not snag one's
pantyhose} does not constitute a legitimate use.

Deadlifts differ from squats in more than just depth ar the bottom: the deadlift starts
with a concentric contraction and ends with an eccentric, The squat begins eccentrically, as
the bar is lowered from lockout, and then returns to lockout with the COncentric contraction,
like the bench press. The deadlift is like the press in that no stretch reflex helps the bar
rebound to lockout, To review, an eccentric contraction occurs when the muscle lengthens -
under contraction, and a concentric contraction oceurs when the muscle shortens during
contraction. (Muscles don't “flex” - they contract. Joints flex and extend.) Sometimes referred
to as the “negative,” the eccentric phase commonly lowers a weight while the
concentric phase raises it. The stretch reflex occurs at the transition berween
lowering and raising, and many studies have shown that a muscle contracts
harder concentrically when preceded by a stretch, the very thing provided by an
eccentric contraction, Demonstrate this to yourself by trying to do a vertical
jump without doing a dip 10 start the jump. Or try applying this principle 10
barbell curls by starting them from the top instead of from extended elbows at
the bottom. The down phase, if used skillfully, makes the up phase easier. But a
deadlift is not preceded by any loaded strerch reflex, no matter how much drama
the lifter engages in before the pull. I starts ar the mechanically hardest part of
the movement, and requires the lifter to generate the entire explosion necessary
to break the bar off of the floor and get it moving up, withour any help from a
negative or anything else,

A deadlift is hard. Many trainees won't like to do them, Most people,
even the ones who will squat heavy and often and correctly, will leave deadlifts
out of the workour ar the slightest provecation. This is the reason most
powerlifters squat more than they deadlift - there was often ne “time” 1o do
them in the program. But doing them adds back stren gth, and back strength is
necessary for the other lifts and for sports. So let’s learn how 1o coach them.
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Teaching the Deadlift

Have the trainee approach the bar. Tt should be loaded to 2 light weight relative to the
trainee. A light weight for a novice 35 year-old woman will be different than that for an 18
year-old 205 Ib. athlete. The room should be equipped to load weights as light as 55 lbs,,
making it necessary to obtain 5 lb. plastic training plates that space the bar off the floor to the
same height as a standard plate (figure 8). Judgement must be exercised here: the starting
weight must be light enough so that a trainee with bad form cannot hurt himself, just in case
your instructions are not followed closely enough. So for some trainees 55 lbs, will be the
starting weight, 40 kg, (88 Ibs.) will work for most evervone else, and there s seldom a reason
to start anyone heavier than 135,

Figure 8, Correct bar hetght at the stan of the deadlift is impartant, Do not use small plites to teach the T Lse
'-\.I-Irui.'lr-;j I‘J_‘Ig]ll |:-.'|'|'|1:-|1I:I_' :-i[:l.'JI'." ;’!-li.’l[l;.ﬁ |:I,1r [':':I':hl'ni"" e |1||r|'||:|{'r of -,.._'n|_|.;'.|-, I\,-|_-|| |_r¢||':i|'|:_: |1i'i|1|.,‘!1' and |I!_..':!|'|-\."'I |||:||.‘.5‘ thaot
will suffice. Abave, from left to right, note that the | 351b, 890b, and the 551b barbells all have the same height
fromm the floor,

The stance for the deadlift is about the same as the stance for a flat-footed vertical
jump, about 12"-15" between the heels with the roes pointed slightly out (figure 9). Bigger,
taller trainees with wider hips will use a proportionately wider stance. This stance is
narrower, and thus more toes-forward. than the squat, because of the difference berween the
two movements. The squart is done from the top down, the hips lowered and driven up; the
deadlift starts ar the bottom, the feet pushing the floor, the back locked in place and the legs
driving the bar up. The difference in stance is due 1o this difference in mechanics, (It might
alsa be noted here that this is a natural stance angle for this stance width. The wider the
stance, the more the toes will angle out, to match the femoral/tibial external rotation inherent
in their angle at the hip, and vice versa.)
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The bar should be abour two 1o {our inches from the shins, This 1s enough room for
the knees to travel forward 1o a position just in front of the bar, but not so far thar the heels
get pulled off the floor. Once this correct stance has been assumed, have the trainee grip the
bar, double-overhand, at a width thar places the hands just wide |:‘F.HZI1LFI|'| that the thumbs just
clear the legs {figure 10). Bar markings will vary, but with a standard Olympic bar, the grip
will be one to two inches into the knurl, or about 20 inches between for most people (figure
11). Bigger tramnees will need to use a proportionately wider grip 1o match their stance.

G 1 o

Figupe ¥, Starting stance for the deadlift will have the heels approsomately 12-15
inches apart and the toes pointed shghtly out (A). The trainee should always see
the same viewpoint when gpproaching the bar (B). Hoave him note where the bar is
relative to the foot, Cne easy way for the traince to repeat his foot placement
consistenthy is i line up shoeloce evelets and the bar

RAE
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Figure 18, The erip should be wide énough 1o clear the shins and begs. This will prevent interference with the
grip and obrasion of the thumbs as the bar comes up the legs.

Figure 11, The width of the grip on the bar will vary, but most people will use about 20" between the index

NINEeTs
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The main idea here is to get the trainee to pull the bar up his legs with straight elbows,
with his back in an anatomically safe position. There are many ways to get him to do this, and
as long as you know whar the starting position 15 supposed to look like and whart the back
position and bar path should look like during the pull, you can usually get him to a correct
deadlift without too much trouble. The following method is a good place to start.

Most trainees will take their grip on the bar by bending over at the waist, keeping
their knees straight (figure 12). As soon as he takes his grip and before he has a chance 1o do
anything else, tell him, “Now, bend your knees and lift the chest.” Some trainees will do this
correctly and assume a flat-backed position (figure 13). But nearly all trainees will leave the
bar out away from the shins.

Fignre 12, Position wsunlly assumed by the Figure 13. The correct starling position
trainge immedintely upen gripping the bar.

He 15 now ready to pull his first rep. Say this to him: “Now, take a breath,
find your heels {or ‘rock back on your heels’), look forward (NOT up), and drag
the bar up your legs.” Watch him pull the bar up. At the top of the pull, tell him,

. “Lift the chest, shoulders back.” This should get him in a good position at the rop
(figure 14). Seen from the side, his position will be anatomically normal, with
both lordonic and kyphotic curves in an unexaggerated position, eyes looking
straight ahead, hips and knees fully extended, and shoulders back. This is the
posttion the body must assume to safely bear weight, and the correct body
position during the pull represents the safe way to transfer the load from the

: ground to this upright position. Make him aware of his good position at the top
by pointing out the elements of it while he is there. Tell him, “Think about
where you are here. Chest 15 up, knees and hips are straight, chin is straight
ahead, shoulders are back.” Now, tell him to set the bar down, and see how he
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Figare T The hand position (1op) used w cue
the contraction of the spinal erectors. By wauching
the back on eiher side of the spine (bottom), the
coach can easily show the rrainee exactly which
museles 1o comrct,

Fignre ML The finished dendlin,

does this. Down should be the perfect opposite of up with respect 1o back position, the only
difference being that the bar can go down faster. It 15 just as easy 1o injure the back setting the
bar down incorrectly as it is picking it up incorrectly, and it is extremely common for novice
trainees to set the bar down wrong, with a round back, even if thev have lifted 1t correctly ot
the floor. More on this later.

Most people will not have the bar close enough o the legs, and most will bend their
elbows on the way up near the top of the deadlift. The bar out from the legs is due 1o the
perfectly natural desire not o scrape the shins, and the subsequent path out away from the
thighs is carryover {rom that. Bending the elbows is due to the large section of the novice
brain that says “All things are lifted with the arms.” But these concerns are secondary 1o the
low bi.k position, the most important part of the lift. Evervthing else can be wrong with the
deadlift and nothing really bad happens, but if the low back s round under a big load, satety 15
compromised.

So now is the time 1o point out the back position to him and to teach him the most
important part of the deadlift, “setting” the back correctly. After he sets the bar down, stand

I16&
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him up without the bar and show him the correct back pesition with your hands. Stand
beside him, facing his profile. Tell him, *Your back position is the most important part of this
lift. Lift your chest.” As you say this, touch him on either side of his sternum with vour index
hinger and thumb, to make him aware of what you want lifted. Then say, “Now, stick your
butt out,” and touch him with the other hand on his lumbar erectors, with your thumb and
index finger on either side of his spine about four inches above his sacrum, right in the middle
of the small of his back (figure 15). This gives him a point to rotate around as he sticks out his
butt, the net effect of which is to contract the erector spinae muscles under his conscious
direction (figure 16). Now, he will not be able to maintain this degree of lumbar extension at
the starting position with the bar on the floor - hamstring tension wall pull his pelvis and

Figare 16, Describing and making the truinee aware of his position through manipulation is g great
way [0 mcrease kinesthetic awareness. Get him to push hiz chest up agninst your upper hand
and to arch the lower bock pround the pressure of vour bottoan hand

lumbar spine out of this position to an extent relative to his flexibility, and few

people are so flexible that they can maintain absolute extension ar the botrom

(figure 17). This is not desirable anvway. The point is 1o get him to set the back
= and identify and control the muscles he must use 1o do this,

Once he shows vou that he understands what his back must do, have him
fix his eves on a point about halfway up the wall facing the pladorm, to give him
a position reference, and have him pull a set of five. Verbally reinforce his correct
position, with praise and a wreat if he's been good. If his form is good enough, add
weight for a few sets until it looks like the next increase might be a problem, and
that’s the first deadlift workout, There will be problems to fix. There always are,
and such is the stuff of coaching.
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Low Back
The vast majority of
the problems encountered in
coaching the deadlift wall
involve an incorrect lower
back position. Much of this
has already been discussed in
the squat section, but it bears
repeating here. Most novice
trainees that exhibit incorrect
back position in the deadlift -
A B a round lower back - are
completely unaware of their
back position (figure 18).

They are unable 1o idenufy
Figure 7, The sturt position of the desdiift is normal spinal exlension
(A nol an over-gxiension positien (B). Lumbar hyperextension s . o
sctually o difficult position to assume at the start for trainees with incorrect position, or any
normal fexibility, but some very Nexible mdividuals can monage to position in between. The}-'
do i, Extreme extension is o bad s not enough extension.

the carrect pnsitim‘l, the

lack the “kinesthetic sense,”

the ability 1o identify the spatial position of the
body or bodypart, required to perform the
movement correctly. The cause of this may be
related to visual perception; they cannot see, and
have not attempred 1o look at, their lower backs.
They can tell you if their elbows are tlexed or
extended, but they have no idea if their low back
15 flexed or extended, probably because they
haven't thought abour it before, and this is
because they can't see the muscles involved, Arms
are in view, both in a normal field of vision and in
a mirror, and it is natural to relate voluntary
control to an observed, observable movement. In
contrast, the lower back is behind you, and it
would require an truly innovative mind to think
of an excuse to look at the action of the lower
back in a mirror from profile while picking up
stuff in the garage.

Fixing low back problems requires placing
il the trainee’s mind an awareness of what the
lumbar muscles do, what it feels like when they Figure 18. The dreaded rounded back, a
are doing these things, and what must be done to commaon error and coaching challenge.

118




SErNRg Sfremgn

Figare 19, Walking the trainee down mio correct starting position may take a few tnies, bat can be dione
very cifectively by using both verbal and physical guidance as be lowers hiz body into the star position.

do them right every time. Standing beside the kid and cueing his back position with your
hands may be enough to turn on the light for him, Have him repeat the action of lifting the
chest and sticking the butt out several times to practice the voluntary contraction of these
muscles, Just 1o be sure, put him on his belly on the plattorm, as described in the BACK
section of the squat chapter, and do this drill a few umes too. Setting the back 15 essenually
the opposite of a sit-up, which is an active flexion of the spine. Our active extension of the
spine activates the muscles on the other side of the torso, and explaining this
sometimes helps the trainee understand what he 1s supposed to do,

The following drill can be used as the beginning of a technique that will
work for even the hardest cases of round back. With the trainee facing the bar in
a correct deadlift stance, stand beside him with your feet straddling the bar (not
as dangerous as it sounds - you will be moving before you get seriously injured)
in the same position facing his profile as the just-discussed setting the back dnll.
Have him do this several times standing fully erect. Then have him set the back
and attempt to go down to the bar, carrving the correct position down instead of
trying to establish it ar the bortom. This will usually take several attempts, each
one getting closer to the bar before the low back unlocks (figure 19), When he
gets close enough to the position, move out of the way and have him pull it while
holding his back in as correct a position as he can manage. [t may take him
several workouts before he can assume the correct position while at the absolute
bottom and held it during the pull off the floar.

This same technique can be used for kids that pull correctly but lower the
bar with a round back. These trainees will usually unlock the knees forward (bad,
explained below) and then set the bar down the remaining distance by rounding
off the back, without any further knee movement. For some odd reason, this
problem seems especially prevalent in taller, skinny kids, who have apparently
gotten used to setting things down without using their legs. Since 1t 15 just as easy
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to hurt yourself lowering the bar wrong as it is pulling it up
wrong, this problem needs ro be fixed quickly.

Using the very light starting weight on the bar held at
the top, have the trainee set his low back and anempt 1o set the
bar down correctly, encouraging him to *use your legs” as the
bar reaches his knees. Repeated attempts will get the bar a lintle
lower with good low back posinon each time, until the floor is
finally touched with the back in the same position as it should
be to start the pull. Tell him that is his goal, to “set the bar
down with your back in the same position you want it in
when you start the pull.”

Pulling Mechanics

An explanation of the mechanics of the pull might be
helpful at this point, to clarify why hips should travel back
betore knees go forward, and to further explain the proper way
1o get the bar off the floor.
Figure 20 The path of the bar The bar path in a heavy deadlift should theoreucally be

s it s pulled from the floor to vertical, because that 1s the most efficient way to move an
its Tinul position is o shallow

sweeping are back towarls the crbj.re:-:t rhmlugh space Ifmm one point to another. Work j,'_.;_
body. The bar is ALWAYS defined as force (the force of gravity acting on the mass of the
closeto e body. loaded barbell) multiplied by distance (the measured distance

the barbell has to travel), and can therefore be expressed in

toor-pounds. The further it has to move, the more work must be done to move it there, and
the shortest distance between two points is a straight line. Since there is no lateral
displacement in a deadlift (we should not be walking around the room as we lift the bar), the
shortest distance between the starting point and the lockout point of a deadlift is a straight
vertical line. A bar path that is perfectly
perpendicular to the floor is not
actually possible, due 1o human
biomechanical factors, but it should be
recogmzed as the physical model we try
to-approach (figure 20).

There are three angles to
consider when looking at the deadlift:

the angle at the knee, formed by the ;,.a"'ﬁ

tibia and the femur, the angle at the -~ Floo

hip, defined by the femur and the trunk

{EIS-E'IJ t'.ﬂi[‘.lg that the lumbar Spil'.li' 15 Figare 21, The bazic angles of body position relevang to the
locked in extension), and the angle the ~ deadlift. The coach shiould evaluate these angles for every

tramnee and shope the rainee’s ability 1o consiztently hi the

trunk makes with the floor (figure 21). 0 siokiliin with ever rep
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In a correct deadlift, the knee angle is the first 1o change as the bar comes off the floor,
indicaring thart the quadriceps are working to extend the knee under load, The back should
stay at the same angle with the floor, and the hip angle opens up only slightly as the femur
gets more vertical. It 1s only after the bar clears the knees that the back angle, and |
consequently the hip angle, begins 1o change significantly (figure 22). As hip extension begins
to increase, the hip extensors, the glutes and hamstrings, become the predominant movers of
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Figare 22, The back angle stavs the same in the early ssapes of the pull off of the Noor. Only
afier the bar passes the knee does the back angle become more vertical. This progression i best
pecomplished by using the knees to get the bar ofT the floor, and the hips afier the bar passes the

knees.
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Figuwre 23, The function of
the back muscles durng
the deadlift 15 the
transmission of hip and leg
powves o the bar, If the
back rounds during the
prescess, it cannot be
straightened afier the knees
o hips lockout,

the load, the quads having essentially finished their
work. The role of the back muscles during the pull is
1o hold the trunk rigid so that force generated by knee
and hip extension can be transferred up the back and
down the arms to the bar. Lockout at the top occurs
when the knees and the hips reach full exvension
simultaneously, with the chest up and the shoulders
back. All of the angles have straightened our and the
hine from the shoulders 1o the floor 15 essenually
vertical. If this pulling sequence 15 followed, the bar
will come up the legs in a vertical path.

If the back rounds off during this process,
some of the force that would have gone o the bar
never gets there. If the weight is sufficiently heavy,
the rounded back cannot be re-straightened and the
deadlift cannot be locked out; the knees and hips are
already extended and therr muscles cannot be used
since they are already fully contracted (hgure 23),
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The question of exactly what these three angles should be must be answered for each
trainee individually. It will depend on the anthropomertry of the trainee. Tall people with long
femurs, long tibias, and relavively short torsos will have a different starting position than short
people with long torsos and short legs. Each trainee will have a different set of knee, hip, and
trunk angles, but they will have some key markers in common: the shoulders will be slightly
in front of the bar, the bar will be wouching the shins, the hips will be low énough to enable
the legs o push the floor and high enough that the weight is on the whole foot, but not on
the toes (figure 24). For the previous two examples, the tall, long-legged kid will have a flatter
trunk angle, the back more parallel to the floor, than the kid with the short legs, who can
easily get his chest up ar a steep angle 1o the floor,

Many pulling problems can be
analyzed with this model, For example,
— our problem of lowering the bar by

£ ,
) B r} leading with the knees: the down phase is
ri — r J the exact reverse of the pull - if the last
/ . thing that happens at the top of the
8 \‘\:}f ( deadlift is hip extension with a locked
H‘\_\_h ) f back, the first part of lowering the bar
_;“‘I has to be hip “un-extension™ with a
/| locked back (figure 25a-b). This
» .-"'I /;J movement s eccentric hip extension, the
2. ( S “negative” part of the lift; the butt travels

back with the back locked, closing the

Figure 24, Different body segment lengths will make Jlip :mg,le and using the hams'[ring:a and
proper starting position look different, Longer legs refative | A . _ i
to trunk length {right} necessitate a higher hip position at glutes eccentrically. As the bar slides

the start. Similarly, other anthropometric differences will down the thigh, further closing the hip

require other variations. It is the n:::um:h % job o know [iow ang]-&u it reaches a pDirlI: as it passes the
to make proper adjustments 1o safely sccommodate each ,
trainee’s unique body style, knee where the knee angle begins o close

more than the hip (figure 25¢-¢). As the
bar is lowered past the knees, they bend and the quadriceps do their eccentric work as the bar
gets to the floor. This sequence of movements, the opposite of the pulling-up sequence, allows
the bar 1o drop down in a vertical line.

Any deviation from this order will not work. If the knees move forward first when
lowering the bar, they will be in front of the bar, and the bar cannot go straight down since it
has to go forward to go around the knees. Knees can move forward only so far before the
heels get pulled up, so most people then round the back to let the bar go forward far enough
to clear the knees (figure 26),

i)
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Figure 25, The descent of the bar should be controlled and completed in o manner that nearly mirrors the
ascent of the bar, “hips lower the bar to the knees, and knees lower the bar to the floor™, This will come in

handw later durine the nnsver clean

(A

Fipare 26, Lots of trainees want to =it back and let the bar
slide down the thigh to the knee then round their back to let it
pass the knee. Siop this error before it has o chance 1o
become habit,

From off of the floor,
an attempt to extend the
hips first will result in a
non-vertical bar path. This
happens when the trainee
lifts the chest first
(different than “keeping the
chest up”, or keeping the
trunk angle the same off
the floor), opening the hip
angle first. If this happens,
the bar will move forward
out away from the heels to
clear the knees, which
have not pulled back out
of the way (fgure 27). But
when the knee angle opens
first, the shins get more
vertical and move back
relative to the front of the
toot, allowing the bar 1o
travel in a vertical path up
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Fignre 27, When the back angle rises at the star, it s
cornmi (0 see the bar move away froam the shins in order o
clear the knees (right). This moves the bar path away from
vertical (towerds the toes) and ndds exira work and stress,
Compare the back angle in the figure on the right to that in
Fipure 21,

the leg (see figure 22). If the knee angle
changes first, the bar can move in a
strarght line up, the way heavy bars like
to move. If the trainee pulls the bar out
around his knees, you now can see
what he's doing, Tell him to get his
weight back on his heels, off his toes,
and to pull the weight back toward him
on the way up. He cannot do this
unless the bar comes back into the
correct path thart lets his knees
straighten out and his quads push the
bar off the floor, Some trainees will
need to be wold to use their lats o
actually pull the bar back into the legs
(figure 28).

When the weight gets heavy, it
15 common to see the bar come away
from the shins before it even leaves the
floor. When this happens, note the

position of the hips: they will have lifted too, also before the load moves. Using our pulling
maodel, it is apparent that when this oceurs, the knee angle has opened, the hip angle has
closed, and the trunk angle has closed, all before the load moves (figure 29). In this situation,
the muscles that extend the knees, 1.e. the quadriceps, have done so, but have not moved any

Fignre 28, Some trainges will need 1o be told 1o use their lats w actively pull the bar towards them 1o keep the

har close e the body
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weight wiile doing so. In opening the knee

O angle unloaded, they have avoided

- 1} & - - - -
partcipating in the lift and placed the entire
job on the hip extensors, which now have

\‘—( more 1o do since they must move through
| J more angle 1o get into extension. In addition,
since the trunk angle is now almost parallel
to the floor, the back muscles are in a
\ position of decreased mechanical advantage:
they have to stay in isometric contraction
Figure 29. Raising the hips by extending the knees longer, rotate through more angle, and at 4
produces several problems. One is thit the bar will pc:sir.iun of maximum toraue. (Physics time —

swing away from the leg thus mcreasing the load on

r g ) . - ] . -
the Tow back and the potential for injury {right). sorry: Lorque, or rotating force, is at its

maximum when applied at 90 degrees to the

thing being rotated (figure 30). Think about
turning a nut with a wrench; a weird angle to the nut is not strong, and the strongest position
158 when your hand is at a right angle to the wrench. Same thing in the deadlift: the force
against the hips is highest when the back is parallel to the floor, and decreases as the chest gets
higher and the back becomes more vertical.

The reason for this is not immediately apparent, Raising the hips befare
the chest is a common enough problem (in the deadlift, the clean. and 4] other
pulling from the floor) that we should analyze it here. The quadriceps straighten
the knees, and if the trunk angle stavs constant, the bar comes up the shins. Bur it
is the hip extensors, acting as stabilizers during the initial phase of the pull, thar
maintain the trunk angle by exerting tension on the pelvis from the posterior,
They “anchor” the trunk angle so the chest can sty u p while the quads do the
work of straightening the knee. It is only after the bar crosses the knee that the
hip extensors begin 1o actually change the trunk angle by opening the hip angle.
50, the function of the hamstrings and glutes changes during the pull; initially
they act to maintain the trunk angle as the quads straighten the knees, then they
change the trunk angle as they extend the hi ps and finish the pull {figure 31), If
the hamstrings fail to maintain the trunk angle, the burt comes up, allowing the
quads to avoid their share of the work. The bar, however. must still be pulled, so
the hip extensors end up doing it all, and in 2 much more inefficient way. They
should be working through both the initial phase of the pull with the quadriceps,
and through the lockout by themselves; now they have to close the whole angle
at the end of the pull. Either way, the hip extensors work, but their job is easjer
if the work is distributed over the whole movement instead of concentrated ar
the end of it.
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Load Load

Fulerum

Fulerum

Figure 30, The most torque or stress applied to the hips and low back is when the back is most paratle] 1o
the Moor. Notice the difference in the length of the lever arm berween the eorrect starting position (left) and
meoarect fright),

The problem is not thar
the hamstrings are not strong
enough - after all, they're strong
enough to lock our the weight
without the help of the quads
when it's done wrong. The
problem 1s one of motor learning,
teaching the muscles to move the
bones correctly, in the right order
at the right tme, The only way to
correctly address this problem 15
to take weight off the bar and
make the trainee do the deadlift
with proper torm, with all the
angles correct, so that all the
muscular contributors o the pull
learn to do their job in the nght

Figure 31, The hip extensors shorten indtially only to maintain order.

back angle as the bar rises THEN after the bar passes the knee An interesting thing
they continue to shorten but change fmnction in that they will now : : '
act bo open the hip angle (right). Note how this movement h‘:lPPEﬂs_ when all the pulling :
shortens the distance between the lines identifving the top of the mechanics are correct: the deadlift

pelvis (A) and the knee (B), feels “shorter,” like the distance
the bar has moved is reduced
when compared 1o an
uncorrected, sloppy deadlift, It
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obviously hasn't, but the increased efficiency obtained from the improvement in pulling
mechanics is significint enough that the perception is one of a shorter movement. This is
largely due to the reduction in extraneous hip and knee movement, and a consequent
reduction in tme the lift actually takes,

Most trainees are reluctant to keep the bar close enough to the legs during the pull, as
well as when setting it down, and for that matter before the bar leaves the ground. This is
often due to the fear of marring the beaury of the shins and thighs. In additon to the above
analysis of the angles involved in the pull, consider this: the further the bar is from the place
on the ground that the force is being applied, the longer the lever arm along the back from
load to hips (figure 3C). This inefficiency gets multiplied quickly, and it doesn’t take much
distance from the shins to drastically increase the effective weight of the bar. This is true going
up and coming down. If the bar needs 1o be rolled back to the shins very much between each
rep, something is wrong with the line of pull, and it should be analyzed using the “angles”
criteria.

The closer the bar is to the point of drive against the ground, the easier it is to pull,
and the closest it can get to this place is touching the shins. Make sure the bar is touching the
skin or the socks before it leaves the floor. It is not necessary to bump the shins with the bar,
or dig a ditch in the shins on the way up. Good control of the weight is necessary 1o avoid
this, and it should be avoided or sores get established on the shins that will be a problem for a
long time - every time the trainee deadlifts he will break the sore open and make a big mess
on his socks or worse, the bar. The knurl of the bar might also be a problem if it
extends in too close to the middle. A standard Olympic weightlifting bar has an
opening in the knurl that 15 17,5 inches wide, as are most power bars, and this ts
usually sufficient to accommodare all bur the tallest people. Some bars are
manufactured with no thought given to the possibility that they might someday
be used to deadlift. Don't buy these bars. Weight room budgets. no marter how
generous, are not large enough to permit the purchase of equipment that 15 not
usetul in all circumstances for all the barbell exercises.

To demonstrate the importance of proximity to the bar, have the trainee
stand in his normal start pesition, close to the bar. Then have him step back
abour 18" and tell him, “Now, try to deadlift the bar from there,” (This should
be done with a very light weight.) He abviously will have trouble doing this, and
he will understand why as soon as he grips the bar. Stop him before he pulls i,
and say, “Now, come half the distance to the bar, and try again." He will
immediately see that it is much easier at this pasition. *Come half the distance
again. And again.” Now say this: *So what is the moral of the story? The closer
you are to the bar, the easier it is to pull. And what is the closest you can be to
the bar? Yes, dragging it up your leg.” This is a very easy, practical demonstration
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Frgwre 32, We want toeach and use the most
mechanically effective grip and stance possible {iop)
Moving the hands wider {botiam) moves the bar
closer i the waist at the completion of the rep,
increasing the distance the bar must travel.,

Figure 33, Vince Anello displavs o amigue deadlifing
sivle with an exiremely narmow stance. He was very
suceessiul with this uncommon techiigue.

of the essential mechanical principles
involved in the start of the deadlift, and
brings home to the trainee exactly why they
need to be followed.

Feet

Foot placement has been discussed
above. In a deadlift, we are pushing the floor,
not lowering the hips as in a squat, and the
stance is placed accordingly. If the feet are
oo wide, they will either rub the thumbs on
the way up or force the grip out too wide tw
avoid this. The wider the grip, the farther
the bar has to travel (figure 32). The gnp and
the stance are interrelated in that stance must
be set to allow the best grip, and the best
grip for the deadlift 1s one that allows the
arms to hang straight down, perfectly
vertically, which makes for the shortest
possible distance from the floor 1o lockour
for the bar. Too wide a stance (in a
conventional deadlift - remember, Be Sumo
Free!) necessitates too wide a grip, and
confers no power advantage 1o the properly
instructed trainee. Maybe the thinking is that
since we squat wider, we should pull wider.
But, of course, we are not squatting; we are
pushing the floor with the feet, an enurely
different thing.

Too narrow a stance 15 less harmtul,
but is rather pointless, and is not a thing
encountered very often. There have been
great deadlifters, Vince Anello comes 1o
mind, who pulled with a narrow stance, with
heels nearly touching, if memory serves here
(figure 33). This is called a “frog stance”, and
some lifters can use 1t effectively. Most
cannot, and it serves no good purpose to
show them how, Likewise, it serves no good
purpose to prevent a kid that is pulling well
this way from contnuing to do so. As long
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as the grip width is correct, the stance is probably okay.

The Little Details

While we're on the floor here, breathing should be discussed. Breathe while the bar is
on the floor, not while supporting a heavy weight at the top. Remember from our discussion
of the squat the role of air and pressure in trunk support. This applies especially to the
deadlift. Review this now, please, if you are not familiar with this concept. A set of deadlifts
should start at the floor, meaning that each rep begins and ends ar the bottom, the back
getting set and a new breath for each rep while the bar is on the floor between reps. Many
people like to pull the first rep off of the floor, breathe at the top at lockout, and finish the set
by bouncing the bar off the floor for the remaining reps. This is bad. It is easier to do the set
this way, true, but easy and strong are usually opposing concepts. The trainee needs 1o
develop the ability to set the back and control his position each time he pulls the bar, because
these are precisely the skills and the muscles we are doing this exercise to develop. The point
here, as 15 so often the case in the weight room, is not simply to do the deadlifts, but to et
strong by doing deadlifts. They have to be done right, not just done. Also, any back positon
problems that develop during the set cannot be addressed by resetting the back - the anly
place to do this would be at the top, and the back is under load at the top so the position
cannot be corrected there. If the back begins to round during the set, it tends 1o stay round or
get worse unless it is reset, a thing done best at the bottom when the bar is sitting on the floar
and the back can move into the correct position unloaded. And one of the key
teatures of the deadlift is that it requires the production of force from a dead sLop,
Thus, the name. If a bounce is incorporated into all the reps except the first one,
much of the value of doing them is lost,

There are a couple of ways to think abour setting the back before the pull
starts, For some people, it is sufficient to think about arching the lower back,
This is, after all, most of what setting the back is about, But really and truly, we
“set” the entire torso before we pull, and some may find it helpful to think abour
it in this way - squeezing low back and abs and chest all at the same time, not as
separate muscle groups but as the trunk, taken as a whole unit. A cue for this
might be “big breath, and squeeze against it,” increasing the effectiveness of the
Valsalva and causing all the muscles participating in it, precisely the ones we are
concerned with, to contract harder and provide more stability.

Eyeball position is often overlooked when assuming the starting position.
If the trainee looks straight down at the floor when deadlifting, the bar will
usually swing out away from the legs. It is easier 1o keep the chest up and the
upper back tight if the eyes are focused on a point about half way up the wall
facing the platform. It doesn't really matter how far away the wall is, because the
angle to that point will stay basically the same, unless the wall is several miles
away. And looking up toe high is not any better for the deadlift than it is for the
squat, as discussed ar length in that chaprer. Actually, looking straight down is
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not terribly detrimental to the squar, but it will make the deadlift harder most of the time.

Arms must stay straight during the deadlift. There is no better way to produce a really
decent elbow injury than to let 500 Ibs, straighten out your elbows for you. The physics of
force transmission is not difficult to understand. The force produced by the hips and legs is
transmitted up the rigid torso and down the arms to the bar, In the same way the back must
stay locked ro facilitate force transfer, the elbows must stay strasght too. The bent elbow is a
thing that can be straightened out, if the weight is heavy enough. Unlike a rounded back, a
heavy deadlift can be finished with bent elbows, but there is potential for injury. The elbow is
flexed by the muscles of the forearm, the brachialis, and, in the supine arm, the bicep. If the
elbows are bent, these muscles arg working unnecessarily, since they add nothing to the lift,
and in fact bent elbows actually increase the distance the bar has vo travel. It is important to
teach your trainees that arms are not involved in the deadlift, and thar straight elbows are the
best way to pull. This will alse be important when we learn how to power clean.

Once the bar has completed the trip up the legs, there are several ways to finish the
deadlift, only one of them correct. The bar is locked out by lifting the chest, pulling the
shoulders back, and bringing the knees, hips, and lumbar spine into extension simultaneously.
Many trainees insist on exaggerating some of these things, causing them to perform the
movement inefficiently and, if carried to the extreme, unsafely.

For instance, it is unnecessary to roll the shoulders up and back at the top,
overemphasizing the shrug, The deadlift is not finished until the shoulders are back and the
chest is up, and finishing this part of the movement is important, Trainees need to be
encouraged to lift the chest to lock out the shoulders, and occasionally it will be necessary 1o
say “Shoulders back” at the finish. But the traps get sufficient work from heavy deadlifts
without the trainee attempting to add additional trap work by exaggerating the shrug, and
possibly causing a neck injury in the process. Heavy barbell shrugs are a good assistance
exercise for an advanced lifter who knows how to perform them correctly, but novice
deadlifters have no business trying to combine deadlifts with incerrectly performed barbell
shrugs.

Likewise, it is unnecessary and unwise to exaggerate the hip-extension part of the
lockout (figure 34). Since it is virtually impaossible to hyperextend the hip joint in an upright
position with a loaded bar on the anterior side of the thighs, what actually happens is that the
trainee hyperextends the lumbar spine, sometimes as almost a separate movement after the
deadlift is actually finished. This is a very dangerous habit to acquire, as uneven loading of the
lumbar discs is as harmful from the posterior as it 15 from the anterior (figure 35). This usually
develops in intermediate lifters, guys that the coach has stopped warching closely. Correct it
immediately if you see 1t

Knees sometimes get forgotten in the rush to lock everything out from the hips up.
Many contest deadlifts are red-lighted because of failure 1o lock our the knees. This always
produces a flurry of bad language from the lifter when the lights are explained to him, because
anybody who can lock out a 622 1b. deadlift can also straighten out his knees the final 3
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Fignre 34, Some trainces will want o over-extend the back 1o Gnish the lift {dieft 1 rigght). This is R Ly

and potentinlly dangeros,

Lawal 1= shifted o the
pasterior with over-
extension al the finish

Figure 35, Unnecessary arching as in figure 34
asymetrically loads the spine to the posterior, setting
up condrtions that may precipitate intervertebral disk
injury. As in almost every exercise-related injury, it is
et the exercise thal is injuriows pee s, it s the
mappropriate execution of the exercise that is the
culprit. Our job as coaches is to teach and foster good
exercise Wwehnigus,

degrees (ligure 36). Once the deadlift is
finished at the top, it requires essentially no
work, only remembering to do
it, to lock the knees out. Novice
trainees should be reminded 1o
lock out the knees early in their
deadlift training, even if they are
doing it right anyway, That last
little movement is an important
part of the hift, even if a
powerlifuing meet s not the goal
of training,

Encourage your trainees
to hold the bar locked our at the
top for just a second before they
set it down, so that a stable
position has been achieved first.
If the kid 15 in the process of
falling backwards as he attemprs
to lower the bar, there will be a
significant wreck. The bar
should only be lowered after it is
locked out and motionless for
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Fignre 36 Oecosionally, with héavy weghis, the
knees are nod locked out. Lok at the angle of the
thigh 1o upper call in the photo above, The fix for
this is simphe — cue the lifier ina clear, sirong
voice o “Stand up!™ Our friend Phil Anderson
suffers here from mexpenensced conching and lax
judging,

Rubber Matting

Figare 37, Basic lavers of o cheap and durable
training platform. Three livers of 4°x8° shesting
{orented in allemating direction with each laver)
covercd with a lnyver of 4°x8° rubber matting. We
like tF ‘s type of plotform on op of & simple concrete
floor. It 15 not o predty platform bt g = economical,
safe and easy o clean. This paricular platform has
been in service for 9 vears, The trim has been
removed in order o see the lovers.

just a second, indicating a correctly fimished
lifr.

Setting the bar down fast in the deadlift
is actually okay. Since the deadlift starts as a
concentric movement, as opposed to the squat,
much of the effect of the deadlift is due to the
hard initial position and the lack of help from
a stretch reflex during the lift. Setting it down
slowly will make it harder, and some trainees
might benefit from the extra work, burt the
emphasis in the deadlift is picking up heavy
weights. As the weight increases, bar speed will
decrease with the difficulry of the set. Setting it
down slowly uses up too much gas that could
be better used picking up the next rep. As long
as a modicum of control is exercised, 1t can be
dropped as fast as the trainee is capable of
doing safely, with the back in good position
according to our previous analysis. Going
down fast with poor control is, of course, hard
on the kneecaps and shins. And depending on
the type of plates being used and the nature of
the platform surface, a poorly controlled
bounce can cause problems., But in general, a
deadlift can and probably should go down
faster than it comes up, with the difference in
the up and down speeds increasing as the
weight on the bar increases.

Equipment
A platform is a good thing to have in a

weight room: multiple layers of plywood or
particle board glued and screwed together,
with rubber mats under the plates or the
whole thing surfaced with rubber (horse trailer
mats work just fine and are relatvely cheap)
{figure 37). Failing that, rubber mars placed
under the plates on the floor will work, but
the room really needs to be set up correctly to
train the pulling movements. Bumper plates, a
necessary expense for the clean and the
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Figare 38, Our favorile straps are somple stips of movers
strap or seat belt. Anyone’s mom can make these. In fact, any
kid who can operate o ruber and o pair of scissors cun lod
Really skinny luggage webhbing is functional but tends o
focus the load in too smnll an aren for comfort. Note that the
siraps are rding on the carpals of the hend, not up on the
wrisis.

Figwre 39, There are different tvpes of siaps commanly seen
i the weight rooam,  Uinforunately, the most comimonly
available tvpe For sale in sporting geods stores are poarly
disigned and wear out sepedly {right). 18 is common for tis

ivpe of strap 1o fail within a few months with & single user
The sewn loop maodel (lefi) has been in service for 3 yvears
gerving M olvmipic lifiers per day, The Tat strap model
{center) has been in service for 22 vears in 4 commercaal

EYTH

snatch, can be used for the deadlift as
well, but the more reasonably priced
ones take up so much space on the bar
that iron plates will eventually need 1o
be used tor stronger trainees. The room
should be equipped tor this.

Straps will be usetul on
occasion. Use the kind made from seat
beles (it's probably best not to take the
ones out of your car for this purpose),
or other nylon-type matenal. Cotton
will not work, no marter how thick
and strong 1t looks. They can either be
left as simple preces of strap materal,
about two feet long, or the ends can be
tacked rogether. Straps go around the
hands, not the wrists (ligure 38).

And do not use the kind with a loop
sewed into one end, where the rest of
the strap passes through the loop,
These will continue 1o

tghten on the wrist during

the set. They are never

really secure with a heavy

e”

weight, tend to wear out -
quickly and tear during a
heavy set, and will never
stay in adjustment (figure
39},

A general word
now about coaching the
deadlift, or anvthing else
in the weight room, or for
that matter anything that
needs coaching. Don't fail
to coach, when vou need
to coach. One of the worst
things thar can happen 10 a
kid with bad technique is
that nobody tells him he

has bad techmigue. There
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are two reasons a coach would sit and watch his trainees pulling with a round back: he doesn't
recognize the problem, or he chooses not 1o coach the problem. A coach that doesn't
recognize technique problems needs 1o learn more abour lifuing technique, and develop a
“coaching eve” for spotting form problems. This is 2 matter of both experience and education,
and both should be diligently acquired as a matter of professional growth, A reluctance or
inability 1o voice corrections as necessary is a ditfferent type of problem, one sometimes solved

Non-Donimant Hand

Figure 41 Birapping in is always a challenge for the novice, and here's how you do it
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through experience, but sometimes indicative of the type of personality that might have
difficulty with coaching. Don't fail 1o prepare yourself to coach by learning as much about
the sport as possible, and always use your knowledge base as effectively as possible to the
betterment of those you are charged with coaching. Don't overcoach - let the trainee have a
chance to do the things he's learned from you when he’s ready to - but don't fail to coach
him enough to get him there.

Finally, this method of teaching the deadlift is designed to be used in a sports
conditioning program — it is not a powerlifting course. The author was a moderately good
deadlifter during his career in the sport, and learned many valuable lessons about strength off
the floor during this time. Among them is that not everybody needs to deadlift. Trainees with
injured backs, trainees that are prone to re-injury, and trainees that cannot be taught 1o
perform the movement correctly (no matter whose fault this is, yours or his) don’t need to
deadlift. Back strength can be obtained by other means if necessary. Since we are not
powerlifting, and we are not contesting the deadlift, we have the option of not doing them.
It’s better if we can, since we need to learn to pull off the floor for the clean and the snatch,
but these lifis are done with much lighter weights, and are therefore more forgiving (in terms
of injury potential, not correct mechanics) than the deadlift. But we don’t have to deadlifr,
And since we are not powerlifting, we don’t have 1o do limit singles. From a training
standpoint there is little 1o be gained by doing 1 rep max deadlifis, and 1RM can be inferred
from a SRM if obtaining this information is somehow necessary, Deadlifts are an excellent
way to develop a brutally strong pull off the floor, if they can be done correctly.
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The press is the oldest upper body exercise using a barbell. The day the barbell was
invented, the guy thar invented it figured out a way to pick it up and put it on his shoulders
and shove it up over his head. After all, it 15 a logical thing to do with a weight.

Equipment has changed quite a bit over the past hundred or so years. We now have
barbells that load-with plates, racks 1o set our bars in that adjust to various heights so that we
don’t always have to clean them to our shoulders first, and even plates made out of rubber in
case we need to drop the weight. But pressing the barbell overhead is sull the most useful
upper body exercise in the weight room.

Back then, the standard test of upper
bedy strength was the Press, or more
correctly, the Two-hands Press. The
popularity of the bench press has changed this,
10 the detriment of athletes and lifters that
never obtain the benehits of this more balanced
exercise, Bench pressing, a contest lift in
powerlifting, actually became popular among
bodybwlders hirst, when large pectorals
became the tashion in physique contests
starting in the 1950s. Powerlifting
incorporated the bench press as a standard

contest lift in the mid-1960s, thus dimimshing

Figare I, The press was and 15 8 mamstay for upper
body sirength development. [n this photo circa
19859, Bill Starr, mow retired MFL pnd NCAA
strength conch, presses 350 10 the gvm.

the importance of the overhead version of the

press among those training primarily for

strength. The final nail in the coffin was the

elimination of the Clean and Press from

Olympic weightlifting competition in 1972. The  Figure 2. Tommy Sugps demonstrtes u moderate
o : : Tt degree of lavback in this 1968 Nabional Championship

exercise has contnued its decline in both shini, The jiess wis eliminated fon Olympic

popularity and familiarity, to the extent tha competition due to difficulties in judging. It was not
uncommin &0 see [fters “lay back™ and press. Vasily
i L Alexyvey, the noted Soviet Superheavy did o more
the-neck PiEs described as a “military press.” exireme version, akin 1o a standing bench press.

today one is quite likely to hear a seated behind-
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Fignre 3. Various pressing exercises; A, Press, B, Press behind the neck, O, Seafed Press, [D. Sented
Press behind the neck. E. Bench Press, F. Dumbbell Press, G, Dumbbell Bench Press, H, Military
Press (heels wopether), and L. the Posh Press,




Starting Strength

So, a terminology lesson is in order (figure 3). A “press” refers to a movement
performed while standing, whereby a weight is extended to arms length overhead with the use
of the shoulders and arms only. If 2 barbell is used in both hands, it is properly a two-hands
press, although it is understood that the unqualified term “press” refers to a barbell press using
both hands. Any deviation from this description warrants a qualifier. A Seated Press would be
a two-hands barbell press done in a seated position, an exercise that requires special equipment
to be performed, unless the lifter is capable of cleaning the weight and sitting down with it on
his shoulders, and then lowering it to the floor after the set. A Dumbbell Press is a standing
two-hands movement, unless the one-hand version is specified. Any press performed supine
on a bench is a Bench Press, the barbell being understood as the equipment unless a Dumbbell
Bench Press is specified. If the barbell is used behind the neck, this is part of the name. A
Behind the Neck Press is a harder movement than a press; still harder is a Seated Behind the
Neck Press, “Military Press” refers to the strictest form of the exercise. The use of the legs as
an aid in searting the bar off of the shoulders means that a Push Press has been performed, and
no actual press uses the knees. A Military Press is very strict, without any bend of the hips or
back used to start the weight,

One of the reasons the Press was eliminated from Olympic weightlifting was the
difficulty most judges had in bringing themselves 1o red-light an excessively weird press,
Referred to by the term *Olympic Press®, the extreme form of this movement was a
*Continental Press”, started from the shoulders by the use of a combination of a back
hyperextension and a whipping of the hips. Some very adept pracutioners could lean back 1o
a point almost equivalent o a bench press, rendering the description of the lift as a “press
trom the shoulders” rather inaccurate (figure 2). An inexperienced or unconditioned lifter
artempring this movement ran the risk of a spinal hyperextension injury, although they were
not that commaon. Experienced, conditioned lifters had very strong abs.

The Press, performed in rather strict fashion (although not so strict as a true Military
Press) is the most useful upper-body exercise for sports conditioning, This is primarily because
it is not just an upper-body exercise. Except for powerlifting and swimming, all sports that
require the use of upper body strength transmit thar strength along a kinetic-chain that starts
at the ground. Any time an athlete pushes against an opponent, throws an implement, uses a
racquet or club on a ball, or rransmits force to an object, that force starts at the ground. The
kinetic-chain - the parts of the body involved in the transmission of force from the places
where it 15 generated to the places where it is applied - starts at the ground and ends at the bar
in the hands when performing a press (figure 4). The kinetic-chain in a bench press, in
contrast, begins at the point on the bench where the upper back interfaces with i, and ends at
the bar in the hands (figure 3). Proficient bench pressers involve the legs all the way down to
the ground, thereby adding to the length of the kinetic-chain, but can still perform a
significant percentage of their best lift with their feet up on the bench, or even up in the air.
And even a very proficient bench presser, using the trunk in as efficient a manner possible, is
still lying on a bench, not balancing the load and using his entire body against only the
ground as he presses.
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Basic bench press performance is different from the
press in that it is primarily an upper body exercise. It is an
unusual thing in sport to actually place the back against an
immovable object and use it to push against. The press
involves the entire body down to the feet against the floor,
using all the trunk musculature and the hips and legs 1o
stabilize the body while the shoulders, upper chest, and arms
press the bar overhead. Both exercises are closed kinetic-chain
movements - where movement begins at the non-fixed end of
the chain and stops ar the fixed end - but the use of the entire
body in the kinetic chain is inherent in the press.

It differs also in that the bench press beging with an
eccentric contraction, or “negative,” while the
press starts from the shoulders with a concentric
contracuon. The bench press has the advantage
of using a stretch reflex out of the bottom 1o
assist the concentric contraction, the up phase of
the lift. The press, in contrast, starts the drive up
from the shoulders with the bar at rest - the
hardest part of the movement is the first part of
the movement.

Figure 4. The kinetic chain of the For an exercise to be useful
ress. e

as a conditioning tool fora
sport, it must utihze the same

muscles and the same type of

neurological activation pattern
as that sport. It need not be an
identical copy of the sport
movement. (In fact, it has been
demonstrated that if the motor
pathway of the slower

- conditioning exercise is (oo

' similar to that of the faster sport
skill, as in throwing a weighted
basketball, interference with

S correct skill execution can

Filgare 5, The kinetic chain of the bench press, result.) It just needs 1o

mcorporate all the muscles
involved in the skill in a
coordinated way, so that
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strength is produced in the context of coordination. A sport such as football requires the use
of all the muscles in the body, as force is generated against the ground by the hips and legs,
transmutted up the trunk, and applied to the opponent through the arms and shoulders.
Understand that the force is mor produced solely and independently by the upper body.
Shoulders and arms participate in the production of force, but they are completely dependent
on the hips and legs to generate drive, and to react against the ground as they work. In
foothall, the kinetic-chain begins at the ground; in pressing, it begins at the bar. But both
movements transter force along this kinetic-chain through the trunk, and its isometric
function is the same in both. The press provides exactly the pattern of kinetic similarity
required of a useful, applicable exercise. The bench press does not, We will do them both in
this program, but we must realize the strengths and limitations of each.

As a general rule, the more of the body involved in an exercise, the beter the exercise,
The press produces strength in the trunk muscles - the abs, obliques, costals, and back, as well
as the shoulders and arms. It trains the whaole body to balance while standing with a heavy
weight in the hands. It uses more muscles and more central nervous system activity than the
bench press. And it produces force in a more useful direction than the bench press, in which
force is directed at about 90 degrees away from the trunk. Most use of the arms in football is
at an angle well above 90 degrees. The press, producing force verucally overhead, is not an
exact match, but it is much closer to a useful direction than the bench press. If it were not for
the fact that football players don’t put their backs against solid objects and push against them,
the Incline Bench Press would be a pretty good exercise. Some programs have switched to the
inchine for this reason, but this still ignores the important kinetc-chain element of the press
(ligure 6).

In fairness to the bench press, it is possible to lift a lot more weight on the bench than
standing with the bar in the hands, For simple upper-body strength, the bench is the better
exercise. Doing both enables the strength from the bench press to be applied in a more useful

e

Figare & Companson of kinetic cham vectors of beneh press, typical foothall activity, and the press. Mote that
in the lineman’s effort there are elements of both verticnl and horizontal force application. The press strongly
develops the trainee s ability 1o push a1 or near the vertical while driving from the ground.
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way for sports. But athletes that never do anythin g but bench press tend 1o have more
shoulder problems than those who include overhead training. With all the pressing emphasis
directed to the anterior side of the shoulder, the posterior gets relatively weak. Since it is
possible to bench very heavy weights with years of tratning, this strength imbalance can be
very pronounced. The posterior shoulder musculature includes the VEry important rotator
cuff group (the external rotators), the muscles responsible for decelerating internal humeral
rotation during throwing movements (figure 7),

The rotator cuff basically consists of the muscles on and immediately beneath the
shoulder blades, and although they do not work directly in a press, they are used isomet rically
in the movement and are strengthened. The bench press does not work them much at all,
certainly not much in comparison to the loads being handled by the pectorals and anterior
deltoids, which function as the main internal rotators of the humerus. If the internal rotators
became strong enough to exceed the capacity of the external rotators 1o
decelerate the humerus during a throw, injury can and often does oceur. This
problem is usually addressed in physical therapy with direct work on the rotator
cuff involving very light isolation exercises. It can be addressed in training before
the problem ever starts by making sure that bench press work is balanced by an
equivalent amount of overhead work. For every bench press workout there
should be at least one press workout.

An absolutely wonderful thing about the press is its simplicity. It is a very
easy movement to learn and perform correctly, But it is a very hard lift to do
with a lot of weight; mast people can work productively for many years
developing their ability to do it well. A silver lining in every cloud, ch?

Internal
Ratation

Rotation
{back) B

Fligure 7. A posterior view of the rotator cufT muscles (A), They decelerate humeral internal rotation
during throwing (B), The press helps in developing a stable shoulder girdle due 1o the rotator cuffs
tsometric function during the exercise.
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Press teaching order

1. The press starts at the rack with
the empty bar. After a good shoulder
warm-up, have the trainee approach the
bar. [t should be set at the same height as
for the squar, at about the middle of the
sternum. The gnp should be narrower than
either the squat or the bench press, not
much more than an inch or so wider on
each side than the widest part of the
shoulder {figure 8). For most people this
will put the index finger about an inch and
a half into the knurling on a standard
Olympic bar (figure 9). The choice of
equipment may not be up to the coach
here, and most people will need to work
with whar they have, so make note that a
standard Olympic weightlifting bar has a
16 1/2" (42cm) space between the knurls
(there 1s no standard center marking for a
powerlifting bar). It might make things
easier to mark all your bars ro this standard
so that everybody can use the same grip
width every time. The thumbs should be
around the bar with the weight as close 1o
the heel of the hand as wrist, elbow, and
shoulder flexibility permits (figure 10).

Fignre 8. The hands should grp the bar ontside the
shoulders,

Figure 9. A closer view of the grip position. Note the
spacing on the standard har, and the thumbs-around grip.  This position may be hard 10 maintain at

first, bur flexibility in these joints will
improve rapidly,

2. Now have the trainee take the bar out of the rack, the EMPTY BAR. The idea is to
have the bar resting on top of the anterior deltoids at the start of the movement (figure 11).
Many inflexible trainees will not be able to get the shoulders far enough forward and up 1o
put the bar in this position. Again, flexibility improves quickly, so just point out that this is
where it's supposed to be, and that he should try to get it there, The movement can be done
from a less than perfect position without any real problem. Now, have him rotate his elbows
forward and up so that the elbows are in front of the bar when viewed from the side (figure
12).
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Fignre 1, Correct positionmg of the bar 1= is close 1o
the heel of the palm as possible (A) not back on the
fingers (B

\ )
Figure 11, The bar restz on the anterior delioid.
InfMexible rninees may hove difficulty keepang the bar

comact with the shoulder - oz fTexibality i the wrists
and elbows increases, this position will improve.

Stance in the press is not precisely
critical as with the squat, Strict mulivary
press form requires that the heels be
together, but this is not necessary for our
purposes. Tell him to take a comfortable
stance, and he wall usually end up with
something that will work. Heels will be
about 10 1012 inches apart. Much closer
than this would be a balance problem, and
much farther apart just feels weird and 15
uncommon to see with most trainees.

Many initial position
problems will fix themselves
with a correct posittoning of
the eyes. Have him look
straight ahead to a point on
the wall level wath his eves. (I
15 assumed that you are in a
tacility with walls.} Tell him
to stare at that point, to not
look away from it for the
whole set. It may be necessary
to give him a point 1o look at.
Do not hesitate to draw a big
dot on a sheet of paper and
hang it up for your trainees. It
will show them that you are
serious about this, and give

their little brains a new thing
to focus on.

3. Tell him 1o lift his
chest. The bar on the
shoulders will provide the cue
for the direction you mean
when you say thes, and most
tramnees will raise the bar up
by lifting the sternum up
(figure 13), This is actually
accomplished by placing the
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upper part of the erector spinae in
contraction. “Chest up” is really a back
contraction, and the press and the front
squat are the two best exercises for
strengthening and developing control of
these muscles. Lifung the chest improves
the chances that the bar will move in the
correct path during the press, and
improves stability between reps due to
the tightness produced in the upper back.

4. When the elbows are up
correctly and the chest has been lifted,
the bar is ready 1o press, We will first
show him where the bar is going ar the
top, so that he knows its position at
lockout. Then we will show him how to
get 1t there,

Figure 12, The elbows are positioned i front of the bar,
Thas hielps the har 1o be rested on the shoulders, and
provy ez for the correst direction of drive up,

Figore 13, Trainees will be temipted 1o hold the bar as in A above, In this position the upper back is reluxed
and the shoulders have no firm platform for the drive up. Rotating the elbows forward and lifting the chest
up a5 in B above comects this position,

Tell him to take a big breath, hold it (our friend the Valsalva Maneuver), and “drive
the bar up over your head.” (The breath should be held unul the bar is replaced on the
shoulders.) The vast majority of trainees will press the bar up to lockout but in a position just
in front of their foreheads. Stand right behind and o the side, and say, “Now, that 1s NOT
over vour head.” Reach up and touch the bar and gently pull it back to a position directly
over his ears, a point that should correspond to the highest point on his skull when he is
looking directly ahead with his neck in normal anatomical posinion. Say, “This 15 over your
head.” He should understand (figure 14).
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Mow move to a position directly behind him
and look at hus elbows. They will usually be almost
lecked out, but not quite. Grip his elbows gently,
and at the same time as you push them together,
which will lock them out, pull them up so that his
shoulders shrug up from the traps (figure 15). Say,
*Lock your elbows all the way out.” Then touch
his traps and say, “Now shrug up from here, like
you're not through pushing,” The combination of
locking the elbows our and shrugging the traps up at
lockout with the bar directly over the ears produces
a very firm, stable position at the top. This whole
procedure should take only a few
seconds. Have him repeat it for a set of
five, "breathing at the shoulders™ before
each rep, then have him lower the bar
Frgare 14, Trainees usually want o leave the :m the l'.1:l'1g|.:|'l=l| Sark posiion flmj walk
bar in front of the head. Use the technigee it back into the rack. Have him touch
|||'rm:: 1 gl the bar back over the cars. Be the vertical part of the rack, not the
]‘fl::l:’é "l'i':l_":':::u[lg::“r Ermck oy, ot ]1uri'.'.un'l-.1! part of the hook, so that he

doesn't miss, and then set it down.

After he does the first set, he is
ready to be introduced 10 the key
concept of the press: how to ger under
the bar. This involves making the bar
path correct, and, establishing the
proper movement of his body in
relation to the bar, Have him take the
bar out of the rack and assume the
starting position, Then explain that he
needs to get under the bar, and that
means that the bar has to go from his
shoulders, 1n front, to over his ears,
kinda in the back. Thar represents a
lateral movement of a few inches, but
bars like 1o travel in straight lines up
and down, especially when heavy,

The way to make up the
Figure 15, Gentle pressure on the elbows will distance is like this: have him lean back
help the trainee understand “lock out™. Coupled  shightly, very slightly, and drive the bar

with & gentle upw 2 that enc ! ] '
gentle upward pressure that encourages 8y grraipht, As soon as it crosses the
shoatlder shrug, the contribation of the traps to

the movement ¢ian be tuugh,
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top of his forehead, tell him 1o “*Get under the bar. Move your body forward under the bar
and lock it out. Don’t move the bar back. You move yowr body forward under the bar” (higure
16). When he does this correctly, he will find that it is easier 1o lock out at the top, because
the forward movement of the body straightens out the angle of the shoulder, thus driving up
the distal end of the humerus and the attached forearm (figure 17). Have him do this for a set
of five, and rack the bar. At this point, the vast majority of trainees will have grasped the
concept of getting under the bar, but will have made it very difficult by pushing the bar too
far forward, away from their chins, thus increasing the distance back to the lockout positon
over the ears. Fix this on the third set, sull with the empty bar, by saying, “Now, keep the bar
close to vour face on the way up. Aim for your nose as the bar leaves your shoulders.” With a
slight backwards lean, he will drive the bar straight up with this cue. At worst, he will only
hit himself in the nose once before he figures it out. Have him do a set of five and rack it
Start up in ten or twenty pound jumps until the bar speed begins to slow markedly on the
fifth rep of the set, and call it a workout,

Faults and Corrections

There won't be nearly as many problems with the press as there are with the squat,
because there are fewer joints actively participating in the movement of the bar. Most
problems are either starting position problems, or bar path problems.

Figure 16, The press; Mote that in the mitial drive from the shoulders, the trainee is leaning back just o bit,
Then, as the bar clears his head, he moves back forward under the bar
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Figure 17, Note that the angle of the torso moves from slightly behind vertical to
slightly ahead of vertical between start and finish

As mentioned earlier, eyeball position is important for good body
position. If your trainee is having problems of any kind, always check to make
sure his eyes are looking at the right place. This solves lots of problems with all
the lifts in this program.

The preferred torso alignment is nearly vertical, especially at first. The
stronger and more skilled the trainee becomes, the more trunk movement he can
correctly incorporate into the press. Actually, leaning back excessively is seldom
a problem at first. It will not oecur 1o most people that they can lean back to
start the press until well after they have begun training the movement, If the kid
leans back, look at his elbow position. It will usually be oo low, with elbows
behind the bar, He's trying to lean back to make a flat spot for the bar to be
51'-.1[1'[':'1 n pt‘l‘fﬂ]’m a Norbert Schema nxky-sl}'i:: continental press. Have him
rotate his elbows up to the right position and usually he will stop leaning back. If
he still leans back, point it out to him and tell him to “stand up straighter,”

Letting the chest cave in, so that the upper back is loose, is a more
common problem. Heavy weight on a military press is an uncomfortable enough
thing already, without exacerbating the problem with a lack of good support,
Keeping the chest up is the way to keep the thoracic spine in proper anatomical
position, and this is accomplished with the upper back muscles (figure 18). When
the upper erector spinae contracts, it rotates the ribcage up, holding it in place
against the load on the shoulders. A cue to “lift the chest” is usually all thar is
required, but most trainees will need to hear this with every rep for a while. Most
peaple’s attention span is short under a bar, and focus on technique is more
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difficult the heavier the weight gets. It s
usually necessary 1o cue these form
corrections with a quick *Chest up!®
several umes over several sets before 1t
soaks in. Many position cues are like this,
in that they are pereeived and acted upon
when they are given, but it takes many
\Rib _— reminders to actually alter an %nmrmcl
shevutian motor pathway, He may ger ured of

hearing vou say the cue, and you can use
this too. Say, “This set, [ want you 1o lift
vour chest without me telling you to.
Think about it! Lift the chest every time.”
There are two different breathing
patterns that can be used dunng the set.
The first, which seems to be more useful
for novice trainees using lighter weights
{(but not always, vour call}, 15 to breathe at
the top of the press, at lockout. It has to be
a quick breath, taken without relaxing
\ anything that is supposed 1o be tight, and
Figure 18 When the spinal erectors contract, the rib has the advantag:* ﬂ? :I.E]nwmg the trainee to
cage is elevated to the anterior, rebound the bar quickly off of the
shoulders. This use of a stretch reflex is
fine at first, but most lifters tend to outgrow this and adopt breathing at the shoulders
between reps. This method requires thar the lifter stay very ught, wath chest up duning the
breath, a thing learned with experience. Breathing at the top allows the novice to handle
heavier weights while he is learning the skills necessary 1o maintain control during the press.
Breathing at the shoulders allows the more experienced lifter the luxury of a second or two of
rest between heavy reps. Try both methods and see which works best in each particular

Erector
Contraction

situation,

The most common form problem with light weights is the bar out in front o far,
away [rom the face, producing a curved bar path (figure 19). This doesn't happen with heavy
weights, because heavy weight can't be pressed like this. If the trainee is allowed to push the
bar forward off his shoulders instead of straight up, he will never get strong enough to handle
big weights anyway, so this problem only occurs at light weight by default. It is most often
the result of allowing the elbows to drop into a lower position that puts the forearms behind
the vertical, instead of up where they should be. This is an easy thing to correct, if caught
early, he just needs to be told to raise his elbows, and *aim for your chin,” or *push the bar
toward vour nose.” He may hit it once, but that will usually be the only ume.
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Figare 19, A common error is pushing the bar away, as though the trainee is affaid by et the bar too
close to the face. This produces o curved bar path and a very inefficient movement

Leaving the bar out in front, not “getting under the bar,” is 2 different
problem, and most definitely will occur often ar heavy weight. This can occur
when the bar has been started perfectly straight up, but after the lifter fails 1o
move forward under the bar when it crosses above his head. | leavy weights tend
to blur awareness of the fine points of technique, as anyone who has trained
heavy knows, We depend on our training, which has embedded the COITECT
motor pathway, and our coach, who can see a problem developing and can cue 4
correction, to keep our form good. Most often, when a lifter misses a heavy press
in front, he won't know why, Most often he didn't get under the bar. As he gets
to the point on the way up where he should move forward, in fact just before he

5 gets there, say, “Get under it!” This should trip the trigger, provided he actually
knows how to do this.

There is another way to make the body get forward under the bar. As is
so often the case in coaching, a thing can be explained many different ways, and
occasionally a trainee will require you to use all of them before you find one thar
elicits the desired response. You as a coach are required to know both the
mechanics of the movement and how 1o explain them well enough to be able to
get a trainee to move correctly under the bar. The lockout of the press can be
thought of as the shoulders moving forward under the bar, but it can be
approached from the opposite direction and thought of as the hips moving back
a5 the bar crosses the forehead. These are obviously two different ways o explain
the same concept. If the lift starts with a slight back extension, lockour is
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facilitated when the back is straightened and the shoulder and elbow angles are driven up, as
previously illustrated. Either the chest and shoulders moving forward or the hips moving
back produces the same net effect relative to the bar; whichever the tranee processes maore
readily is the one that works best.

An emphasis on getting forward under the bar can result in a balance problem
(noticeable as a tendency to be on the ball of the foot during the drive and lockout). A good
connection with the ground requires that the weight be evenly distnibuted over the whole
foor. Also, any shifting forward during the press must be done in the context of the entire
body staying in balance under the bar. If the forward shift is sufficient 1o actually alwer the
center of gravity of the bar/lifter system, the lifter will have to compensate by moving a foot
or both feet to avoid losing the bar, Getting under the bar comes from a shift in torso
position, not from a shift affecting the body all the way 1o the ground. This much movement
disrupts the kinetic-chain and the lift, It may be necessary to overcorrect the trainee 1o keep
his weight on his heels in arder to average him out to the middle of the foot. Say, “Drive from
the heels” during the set, and he will usually correct immediately. This is really an easy
problem to fix, because it doesn't feel good 1o be off-balance and he will be receptive 1o your
suggestion,

' Leaning back is a problem that gets worse as the weight gets heavy, Virally every
lifter will do this after a few weeks of training as strengrh improves and he learns that the bar
can be started {rom the shoulders with a hip drive, This movement 1s an important part of the
lift, and 1s only a problem if excessive. Excessive 1s bad because it alters the movement
sufficiently that the tarpet muscle groups gert left out, the desired anterior/postenior balance
across the shoulder is lost, and extreme loaded hyperextension of the lumbar spine 15

Figare 20, Too much lov-back iz o be avoded. I the elbows move forward as the chest ond shoulders move
back, neither can be in an efficient position for shoulder drive. Lay-back iz excessive when 1 causes a missed
press,
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dangerous. Furthermore, excessive is really a judgment call on the pant of the coach.
Expenence wall tell you what 15 excessive. If a trainee consistently musses heavy presses out in
front at a certain degree of lean-back, that much is excessive if the coach feels that the miss
would not have occurred with a better back position {figure 20),

Part of the problem may be weak abs,
The rectus abdominis acts directly against
lumbar hyperextension by providing tension
between the ribcage and the pubis,

Direction of
pull on rib cage

counteracting lumbar hyperextension and
increasing intra-abdominal pressure 1o
reinforce correct lumbar curvature from the
anterior side of the trunk (figure 21).

: Weighted situps, or more

- | Abdominal specifically weighted Roman

X chair situps develop a strong set
of abs (figure 22). This, along
with a coach’s reminder, can
help with this problem in the

press, but 1t will be something

Figare 21, [T excessive back arclmg = noted, it may that s 1{.'] e T‘rm‘:hﬂi i |U'rlg =
indicate that the rainee has underdeveloged the PO AG L ed hcm'}r.
abddominal musculnmere, The rectus abdominis Another common
sipports the trunk and prévents lav-back. prt'.nHErH is that when the weight
gers heavy, most trainees try to make the press into a push press, by

starting the bar up with a push from the knees. This is a logical way to chear,
after all - the hips and legs are much stronger than the shoulders and arms. If a

push press is the intended exercise, then it must at least be done correctly, with

the bar resting firmly on the deltoids for a firm transfer of power to the bar, and

Figure 12, The Roman Chair Sit-up. A great developer of abdominal sirength, this exercise will help i traines
miaintain proper pressing form and trunk stability dusing all 1ypes of exercises and sporting activities
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a sharp dip and drive using hips and legs, not a slow push our of the knees. Bur if we are
trying to do a strict press, then it must be done with strict form. If the weight is too heavy to
do with strict form, take some off,

Some people are reluctant to admit they have too much weight on the bar, in the same
way that they are prone to take oo big an increase in weight each workout. Their ego
interferes with their thinking, causing them to attempt to handle weights they cannot do with
correct form. As with all exercises, correct form is necessary for real progress and for safery.
The push press enables heavier weight to be handled, true, but the shoulders are deing less of
the work while the triceps are getting betrer at locking out the bar. This is fine if kept in
proper perspective: push presses make a good assistance movement for the press, but they are
no substitute for it Strict work with good form causes strength to be developed in the targer
muscle groups. More importantly, we need to learn how to bear down on a hard rep and
finish it without cheating it, so that we develop the mental discipline to stay with a hard task
and finish 1t correctly. This 15 one of those indirect benefits that can be obrained from
physical education. Our job as coach is 1o ensure that proper {orm is used, that work is done
correctly, and that everybody leaves better than when they got there.
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The power clean cannot be done slowly. Therefore there is no confusion over the
nature of the exercise. The power clean is used in sports conditioning because it increases
explosion and done correctly is the best exercise for converting the streneth obtained in the
other exercises to power. Since the nature of the vast majority of sports is explosive, involving
the ability to accelerate the athlete’s body or an object, the ability to accelerate is pivotal in
sports performance. The power clean is our most important tool in the war against inertia,

In his famous book “The Strongest Shall Survive,” Bill Starr included the power clean
in his Big Three, with the comment that “If your program only allowed you to do one
exercise, this would be the best.” The power clean has always been used by weightlifters 1o
train the clean, the more complete and more complicated version of the lift. The term “clean”
refers 1o a way to get the bar clear of the floor “clean” to the shoulders. If this is accomplished
In one movement, it is a clean; if in two (if it stops on the way up on the chest or a belt), it is
referred 1o as a “Continental Clean”. Heavier weights can be lifted in the Continental stvle,
but a clean requires more power to make the bar complete its trip in a single effort, In the
modern usage of the term, the *Clean” refers most commonly 1o a full squar clean (figure 1). It
has not always been this way. The split clean - a
style that made use of a forward/back split like
that commonly used for the jerk in Olympic
weightlifting - was used more commonly unul the
19607 (figure 2), when the squat stvle began to be
favored due to the heavier weights that could be
lifted with this front squat-based technique. The
term “power” as a qualifier in front of an exercise
refers to an abbreviated version of a more
involved movement, the shorter version being
harder to perform at the expense of reduced
technique requirements. A “power snatch” is a
Figare 1. The power clean is a variation of the snatch withour a squat or split, the use of which

“CHymgpic™ clean, a movemen! where the L .
: ) : ; eight st be pulled,
weight s caught in the full front sguat posttion, reduces the h gh the bar must be P led. The

Bill Starr cleans 435 a6 the 1969 nationals. “power jerk” 15 a version of the last part of the
Clean and Jerk where the feet do not move.
Likewise, the “power clean” is the version of the
clean without a split and without 100 much squar.
The clean requires pulling the barbell up
fast enough and high enough, using power
generated by the hips and legs, to caich it on the
shoulders. As such, the faster it comes up, the
higher it will go and the higher the bar can be
Figare 2. Another variant of the clean used pulled the m::rl:'f!' weight can be r:lea.ned.. As b
commuonly through the 70°s was the split style fDFﬂ]le}', the lifter can clean more weight if he
clean. Note the depth of Bill Starr’s split. can get better at getting under a bar not pulled as
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high. This is the purpose served by splitting and squarting; it shortens the distance the bar has
1o be pulled. Since our purpose is sports conditioning and not cleaning heavy weights per se,
we will use the power version of the hit,

The term “power™ has a very specific meaning in the study of mechamcs, Power 15
defined as the amount of work performed per unit of ume, and physicisis measure 1t in joules
per second, or watts, As a practical marter - and as we will use it here - power
can be best understood as the ability 1o exert torce rapadly.

More terms now: Velocity is the speed of a moving object. Acceleration is
the rate of change of that velocity, the imcresse in the speed, For an object 1o
accelerate, force must be applied tor. Strength s the ability 1o generate force.
“Power” is the ability to generate that force rapidly. A more fanubar term for
this might be “quickness”. Just developing an athlete’s strength 15 not enough -
we must also develop his abiliy to rapadly recruur the strength he 1s bualding, so

that he can accelerate better. A strong man maght very well be able to apply
enough force to a very heavy weight to get it moving, but a powerful man can
get it moving more quickly.

The vertical jump is a valuable diagnostic test for power. It directly

jump b ;
measures the athlete's ability to generate force rapidly enough to accelerate hus
bodyweight off the ground. It is used to predict this aspect of performance.
Studies have shown that vertical jump performance is predictive of sports
1 i

proficiency, that power clean performance 15 predictive of vertical jump
performance, and that power clean performance is predictive of squat strength.
Squat performance is predictive of squat jump performance, and squat pamp
performance is predictive of power clean performance, The power clean, by
training the athlete to move a heavy weight quickly, is the glue thar cements the
strength program to sports performance.

One way 1o understand the concept of power in this specific situation is
by comparing performances in the power clean and the deadlift. As we have

y comparing pe p

already seen, the deadhift is a straight pull off the loor, standing up with the bar
and stopping at arms length, whereas the power clean continues the pull on
through an explosive phase up to a carch on the shoulders. A deadlift can
obviously be done with a heavier weight than a power clean, if for no other
reasan than that it 15 a shorter movement. So a power clean can be thought of as
being done with a percentage of the deadlift. A very strong powerlifter can
deadlift two to three times his power clean. (If he trains it ar all. In the early days
of powerlifting, most competitors had weightlifting experience or were coached
by people who did,) So his power clean might be 40% of his deadhit, But a very
powerful Olympic weightlifter might power clean 85% of hus deadlife. This s a
direct result of training specificivy: the powerlifter is good at pulling big weights
slowly, and the weightlifter 1s good at pulling moderate weights faster, and thus
higher. But it could be that the weightlifter has not trained wath sulbiciently

i
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heavy weights to develop his deadlifting strength. Or it could be that the powerlifter has
neglected to develop his power off the floor (sorry for the awkward sentence, due to the bad
choice of name for the sport — it should be “strengthlifting”, but | predict that my suggestion
will not be adopted soon). Actually, the question is this: why is the higher-velocity
weightlifter cleaning a higher percentage of his deadlift than the lowervelocity powerlifter?
We shall soon see.

As evidence that strength and power are related, George Hechter incorporated power
cleans and clean high-pulls (the partial version of the clean, where the bar is shrugged hard but
not racked on the shoulders) into his deadlift training, by warming up his deadlifts with the
explosive movements up to about 60% of his max single deadlift, and then deadlifting on up 1o
his work sets. His best deadlift of 825 lbs. at a bodyweight of 242 is testimony to the
effectiveness of this approach. The popular Westside method, developed by the amazing Louie
Simmons, utilizes the concept of power development by using weights in the range of 50-75%
of max in the squat, bench press, and deadlift with an emphasis on maximum acceleration
during the reps. His lifters have rewritten the records in all weight classes as a result of his
ingenious incorporation of the principles of power/strength production into the training of
athletes whose emphasis has historically been training for strength, He has figured out a way
to train the squat, bench and deadlift as if they were the Olympic lifts, by training them with
weights that can be used at the velocity where maximum power is produced.

This range, 50-75% of 1RM, i1s where maximum power is produced. The range
represents differences in the nature of the various exercises, whether the exercise is primarily
an upper-body or lower-body movement, and the skill, strength, and experience of the
individual athlete. Av weights heavier than this, velocity drops off 1o the point where power
begins to diminish. At very light weights the velocity is so high that maximum recruitment of
muscle is not possible, This is due to several factors involving the physiology of skeletal
muscle contraction, among them the fact that a very high velocity movement does not allow
encugh time for the nerves to recruit many of the components that contribute to muscle
contraction. Like trying to throw a wiffleball, a very light weight moving very fast does not
provide enough resistance to push against effectively. A baseball is pretty goed to throw,
because it's just abour the right weight to throw hard and fast. Power is at a maximum when
throwing a 16 Ib. shot, due to the combination of weight and velocity, But a great big rock, or
“BFR”, would be too heavy to allow for the production of much power, because of the very
slow velocity even a very strong man could produce. So the load must be optimum for power
production, Weights in the range of 50-75% are in the right range for weight training, for the
speeds we use for total-bady explosion.

As 1t turns out, the ability 1o produce force against a weight is dependent on the speed
at which the movement is trained. What this means is that if heavy weights are lifted at a slow
speed, the lifter gets good ar lifting them at that speed. He does not get good at lifting them at
a faster speed. So slow deadlift training will not make the clean move faster. And if a lifter gets
good at pulling a weight fast, as in a power clean, he gets good at generating force ar thar faster
rate of speed. The rate of speed that is trained is the rate of speed 1o which we adapt. But this
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rule only works well in one direction: strength developed at a slow rate of speed can only be
etfectively used slowly, but strength developed at a high rate of speed can be used ar thar high
speed and at speeds slower than that, It is incredibly important 1o understand this, High speed
training, with enough weight to make high power production necessa ry, makes for
useable strength at a wide range of speeds from fast with moderate loads where the
training takes place to slow with heavier loads, where the contest squat,
bench and deadlift are done.

This is probably due to the way the central nervous system adapts to
exercise, and the way it plugs in to the muscles. The most demanding way to use
the muscles and the nerves thar run them is explosively, with weights that require
the production of maximum power. If muscles are trained to do this eff iciently,
the slower jobs, even with heavier weights, are 2 piece of cake.

S0 the next logical question is this: why do we need 1o squat at
conventional speeds - to develop strength at slow speeds — if we are training for
explosive sports? The reason is that there are slow and isometric COMpONents to
even explosive movements that benefit from the strength developed at slow
speeds. A clean has a slow phase off the floor that benefits from the strength it
takes to maintain the position until the explosive phase, The explosion at the top
does not benefit from the slow strength developed in the squat, but the rest of the
lift does, from the floor pull to the catch and support position at the top.
Likewise, a hit in football, while it has explosive companents from off the
ground till the moment of impact, takes on slow stren gth charactenstics after
contact is made. In fact, there are few examples in sports of movements thar
don't have both slow and fast components.

And since strengrh gained at a given speed translates down 1o slower
speeds, but not up to faster speeds, the squat and deadlift ar slow, conventional
speeds build strength at speeds slower than that at which they are performed.
This speed range goes from the slow, like that with which a clean comes off the
ground, down to zero velocity - an isometric action in the position-holding
components of the immobile segments of the body in faster movements.

Both types of training are necessary and each contriburtes to the
development of each other. It should be obvious thar 4 man with 2 500 b
deadlift can clean more than a man of the same bodyweight with a 200 Ib.
deadlift, because of the great difference in the ability to produce force, But
between two men that both deadlift 500 Ibs., the one moving it faster is
producing more force, is therefore stronger, and is traming in a way that teaches
his muscles and nervous system to produce even more force, Traming faster with
a given weight requires more force production, because acceleration requires
force. The faster a weight is moved, the more force it takes, And when the ahilit ¥
to produce force goes up, heavier weights can be lifted at all speeds, from the
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tastest speed trained on down. This is why the power clean makes the deadlift go up and the
deadlift contributes to the power clean.

The weight that can be used for a heavy power clean, for most athletes, is the correct
weight to use to improve force production. It is heavy enough to have to pull hard and by its
very nature cannot be done without explosion. Unless it is moving fast at the top, it will not
even rack on the shoulders. Its only drawback is that it 15 a very technique-dependent exercise.
And that 15 why we are here. Let’s learn to do i1, and coach iv.

Teaching the Power Clean

The power clean is best taught from the top down. This means that the mechanics of
catching, or “racking” the bar on the shoulders is taught first, and the emphasis in the trainee’s
mund 15 on the rack position from the beginning, It 1s important for him to learn that in the
power clean speed becomes important at the top of the pull, not off the floar. The first part of
the pull, from the floor 1o the mid-thigh, serves to ger the bar in the correct position for the
explosive movement that racks the bar, and 1t 15 done correcely, not quickly. From the mid-
thigh on up the movement must get faster, but it cannot be done correctly if it has not started
from the right place. By teaching the top of the power clean first, and only then worrying
about getting it down to the floor, the coach assigns the correct priority to the most
important part of the pull, as will the athlete. After all, the first part of the power clean is
essentially a deadlift, which we already know how 1o do. When the top of the pull has been
learned, we will slide down a little at a time into a deadlift, making the transition from half a
movement to the whole thing,

First, the position at the top, with the bar in the hands at arms length, with straight
elbows, straight knees, and chest up is referred 1o as the Hang Position, A power clean done
from this starting point is referred to as a “hang power clean” (figure 3). This position is

Fiure 3. The "hang™ position,
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assumed by taking the EMPTY bar off the loor with a correct gnp and deadlifting it into
position. The correct gnp will be, for most trainees, about 21 inches berween index fingers in
a double-overhand grip; just a tny bit wider than the deadlift grip and an inch or so wider
than the press grip. This grip is wide enough 10 let the elbows rotate up unimpeded into the
rack position, to be described shortly, and will obviously vary with the shoulder width of the
trainee. Later, we will learn the hook grip, but for now a normal thumbs-around
grip will be fine,

The empry bar will be correct for the
vast majority of trainees, but some smaller
kids and women may require a lighter bar, a
15 kg women’s competition bar, or an even
lighter shop-built one 1o comfortably learn
the movement. There is no point in
weighting the bar at first, as we are learning
the movement only, The empty bar is
enough resistance to provide some ballast for
the elbows to rotate around. A broomstick is
too light to have sufficient inertia to stay in
place during the rurn, and even light weights
on the bar at this point will interfere with
focus on what the bar should be doing,

Foot position wall be about the same
as for the deadlift, 12-15" apart, with toes
pointed very slightly out, like the stance for
a tlar-footed vertical jump. This is the stance
that allows most people to apply maximum
power to the ground. If this stance does not
come naturally 1o your trainee, have him
jump a couple of times to sort this cut
{figure 5),

From the hang position, have the
trainee unlock his knees, shove his hips back,
and slide the bar down to the middle of his
thigh. This movement should be done with
the weight on the heels, and with the
shoulders slightly out in front of the bar.,
The chest should stay up and the back
should stay locked in position, The bar slides
down the thigh as the knees unlock, the bun
goes back, and the shoulders go forward.
{figure &),

Figure 4. The beginners grip.

Figare 5. The basic stance the irmines
should assume will be similar o a
vertical pump take-of] position
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Fignre & The ready position 1o
begin the “RIL" has the hips
back, the knees unlocked, the
shoulders over the bar, pmd the
bar om the thigh.

Starting Sirengrh

Then have him return to the hang position, During the entire
movement, the bar must stay on the thigh, touching the actual
surface of the leg as it moves down and up. Have him do this
short movement until he is familiar with using the hips o
move the bar. After he does this short movement a few times,
have him lower the bar on down past has knees, and then have
him bend his knees 1o finish the trip 1o the mid-shin. It should
be noted here that from the point at which the knees unlock they
do not move forward as the bar is lowered to the knee, and that

Sfrom just below the knee on down they do move forward. In other

words, hips lower the bar to the knees, and knees lower the bar to
the floor, Coming back up is the exact opposite movement - as
he comes back up he will straighten his knees until the bar
clears them, and then he will return to the position at the top,
dragging the bar up his legs as he extends his hips (see figure x
and note the knee positon during the movement). Since this is
the first part of an exercise called the Romanian Deadlifr, or
“RDL", we will refer to it as such. This movement prepares
him to do the full power clean correctly, and integrates the
lower part of the pull with the top part of the pull before they
can be separated in his mind into two distinct things.

Fignre 7. The “rack” position has the bar resting on the deltoids, with the elbows up and the upper arm nearky

parallel with the Moo,

The next step is the crucial part of the lift: getting the bar on the shoulders. First, the

tramee must put the bar in the nght place, on top of the deltoids with elbows up, and then
secondly he must learn how to get it there correctly. From the hang position, with correct
width grip, have him get the bar up onto his shoulders, any way he wants to use right now. I
should sit right on top ol the frontal deltoids (the meaty part of the front of the shoulder),
well oft of the sternum and collarbones. The key to this position is the elbows: they must be
up very high, pointed straight forward with the humerus as nearly parallel to the floor as
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possible (figure 7). Some trainees will have trouble getting
in this position due to flexibility problems. A grip width
adjustment usually fixes this. Widen the grip a lircle at a
ume until the position is better. If the elbows are up high
enough, the bar will clear the bony parts and sit
comfortably on the belly of the delioid muscles. This
position is secure and pain-free, to the extent
that your trainee will never in his entire life he
able to clean a weight that will be too heavy 1o
hold like this. So it is unperative that he
understand that this is where the bar gaes and
not anywhere else - not sitting on his chest,
and not just carried in his hands. He must not
stop with his elbows pointing at the floor
(figure 8). He will want to do this, and the
purpase of this step is to beat into his head the
rule that the bar sits on the shoulder muscles
with the elbows pointing straight ahead, This
position is referred to as the Rack Position,

It may take a couple of workours 1o
stretch his wrists out so that this position is
tolerable. Wrist discomfort is the most
common complaint among novices learning

: the power clean. It may help to actively stretch
Figare 8. Typically trainees like 1o .
feel the weight on their urms instead  1hem out between sets, using the free hand 1o

of their shoulders. Note the incomrect  stretch the other wrist,

= elbow position above. This needs to Have your trainee assume the rack

be corrected immediately as it will il s

= lead to discomfor with heavier position a few times and watch to see how he

- weights and will ultimately limit does it, If he naturally flips his wrist over as he

2:::-:1”;13""" Compare this with pulls the bar up and rotates his elbows into

position, your next task will be easier. Get him
back in the hang position and have him start the RDL again to refresh his
memory about keeping the bar on the skin as he slides it down the thigh. Just as
he starts down into the RDL, he will have unlocked his hips and knees, This
position we will call the Jumping Position. His elbows will be straight, his knees
and hips will be unlocked, but the bar will not be too far down the thigh (net
= even halfway down) but on the skin touching the thigh (figure 9). Put him in the
jumping position and identify it to him as such,
Now put him in the jumping position and tell him this: “Jump and carch

the bar on your shoulders. Catch it in the same place you had it before, with
vour elbaws up. Like this.” Demonstrate the rack quickly, just a couple of times
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with a bar. “Now you try it.” He will jump and make some attempt to catch it on us
shoulders. most usually with elbows in the wrong place. Before he can put the bar down, grab
his elbows and place them correctly pointing forward, and moving the bar into the right

osition on the shoulders (hgure 10).
P B !

Figure 9. Have the truinee assume the “jumping” position with the bar. The knees and hips are unlocked, the bar
i< just below the hang position in confact with the thigh. The trainee “Cleans™ when he connects {hie dints
berween henes and the “rack”™ pesition,

Figur 8. When the trainee assummes tive incomect ruck position, the coach must bie ready to step in and correct
the error by phystcally placing the trinee’s albows in the correct position,

Jumping is the key. The power clean is notan arms movemen, and if he first learns
that a jump is involved, he will never learn to arm-pull the bar, The jump generares the
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upward movement of the bar, and later when his form is good the jump will be thought of as
an explosion at the top.

Have him put the bar back down to the jumping position and try it several more
umes. Each time be sure that (1) he stares from the jumping position with the bar rouching the
thigh, (2) he jumps, and (3) he racks the bar with his elbows up high. Observe how close the
bar i to his chest as it comes up during the jump, It will usually be out away
from his chest several inches. After he jumps and catches the bar in the rack
position a few times, tell him 1o vouch his shirt on the way up. Or hold your
hand close to his chest and tell him to keep it close enough that he doesn’t touch
vou during the pull,

When he 15 racking the bar fairly well, tell him to stomp his feet as he
catches it. This will be poorly coordinated at first, but will improve very quickly
a5 you encourage him to time the stomp and the catch together, This is a very
natural movement, and will add explosion to his jump and quickness to his catch,
as he anticipates the faster foot movement required to stomp feer.

Again, be sure that each pull starts from the jumping position, touching the
thigh. This cannot be overemphasized, as the pull will be wrong if the jump starts
trom any other position (figure 11),

Druning this process, let him rest as needed. It 1s not productive 1o let
fatigue interfere with concentration and good form, Take the time necessary to
go through this eritical process properly.

When he 15 consistently producing a good jump and rack, with the bar

close and elbows in good position, start the next phase of the instruction by
having him slide the bar down below the jumping position and then come back
up to it to do the jump and catch. He will do this by performing the RDL, as
previously shown. As he thinks abourt this new part of the movement, remind
him 10 rouch the thigh as he jumps and to rack the bar with elbows up high. Be
sure that he stays in contact with the thigh as he slides the bar down, that e slides
it down by shoving the bips back, and that he keeps his chest up.

Figare 11 The critical positions 1o understand are (et w right): The hong position, e jumping position, the
Romanian Dead|ift position, and the rack position. Until the bar leaves the legs to move to the rack position, it
muE pemmim e contect with the thigh
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If his form stays good, have him drop a livde lower each time, finally dropping below
the knee, and then down the shin and on down to the floor by bending the knees (ligure 12).
Each time as he gets back to the jumping position the bar must stare the pomp from the thigh, 1n
contact with the thigh. It must stav in contact with the leg all the way down and all the way
up, and it 15 lowered to the knees with the hips, and 1o the floor with the knees. If his form
stays good, have him drop a little lower cach time, finally dropping below the knee, and then
down the shin and on down to the floor by bending the knees. Each nme as he gets back to
the jumping position the bar must start the jump from the thigh, in contact with the thigh. It
must stay in contact with the leg all the way down and all the way up, and it is lowered 1o the
knees with the hips, and to the floor with the knees. By emphasizing this knee/lup
relationship during the early phase of learning the pull from the top down, the correct
movement order will be in place when he begins to start the clean from the floor (figure 13),

Figure 12, The progression on teaching and learning the power clean is from the top down. As the trainee
imaaters the clean from each position, move the bar lower and fower on the leg uniil vou can use standard height
plotes from the Toor,

t If at any time during this
2;(‘ ;’: it =3 progression the form breaks down, stop.
/ LA Go back and work 1t unul it 15 correct.
i P * This method works from the top down,
\ ""xx"'-. "'-; - ’\:.k and if you leave a mistake in the middle
\ I'P::"-:'I' of the power clean, 1t will cause problems
F} '-.-’_I.'I.“" that will have to be fixed later.
I .' 1.'.:& ] By the ume he gets the bar to the

Z = L floor, he is doing a power clean. It may

Figure I3, Luﬂmlng.m lower the bar correctly from the ke _ bk b ;
beginning will make it easier two pull from the foor necessary to go back to the jumpng

correctly later. Mote the progression from predominantly pﬂ&ilim‘l if he bt‘gim to let the bar dnift
hip movement o predominantly knee movement ofler the out Away from the ]EE'-“ 28 1t passes the
hir posses the knee. ] T
upper thigh or as he pulls the bar past his
knees and forgers 1o slide back up the thighs in a hurry 1o rack the bar, as 1s common at hirst,
Do not ler him clean withour touching the thigh in the jumping position. It may be necessary
to return to the jumping position many times while learning the clean, bur evenrually he will
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become dependent on the mechanical advantage obtained
by doing it this way and in fact become unable not to
touch the thigh on the way up,

S0 basically we have 2 movement thar consists of a
deadlift that rurns into a jump and carch. But even though
the two phases are learned separately, it is
important to integrate these two movements
into one. There should be no break in AR
velocity between the pull from the floor and :
the jump and catch. In fact, the velocity
gradually mcreases from the floor to the
rack. This will need to be explained 1o him,
by saying, “Don't stop to touch your thigh
with the bar. If you slow down 1o touch,
when the bar gets heavy you will lose
momentum and miss the lift, Just touch
vour leg on the way up without slowing

Figure 14, The hook grip, Mote thy
the fingers are wrapped around the e
thumb. The force of friction combined  d0wn to do it

with gravity and grip strength provides Within a couple of workouts, when
& robuist hold on the har,

the movement is good enough 1o WOrTy
about peripheral maters, introduce the |
hook grip. The hook grip is critical in enabling heavy weights to be used. It |
should not be considered optional (figure 14). This is 2 very important thing to I
get out of the way early, before much weight is being handled in the Lift. If vou

wilit too long to introduce the hook, it will be painful and will be resisted by the

trainee. It is accomplished by simply laying the middie finger on top of the

thumbmnail as the grip wraps around the bar, and letting the bar settle into the |

Figure 15, The grip must be on the outside of the shins {left), Having oo elose a grip (right) puts the hands
i front of the shins and creates many bar position and grip problems, as well as skinless thumbs
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bortom of the *hook” made by the fingers, so that the bar rests in the fingers during the pull,
not the ught fist. Most trainees will release the hook as they rack the bar, due to wrist
tlexibility, and this 1s fine. The hook will need to be reser for each rep.

Once the power clean is complete, from the floor with the hook grip, form problems
can be addressed. Olympic weightlifung coaches have spent a lot of tume analyzing the clean
and all 1ts constutuent elements, and even a cursory examination of this material would require
more time and patence than the reader and the author combined possess. And it is not
necessary for our purposes here. There are just a few important things about the power clean
that need to be in place. First and foremost, the bar mast be close 1o the body all the way
from the floor up unul it racks. And since the whole purpose of the exercise is power
production, the movement must be done explosively. We will now examine a few specific
problems that are commonly encountered, starting at the floor, and address them in as
practical and simple a way possible, Just remember that acquiring a good understanding of the
theoretical basis of the lift and some experience coaching it 1o a few people will quickly teach
a coach as much as it will the trainee.

Stance

The stance should be the same as that used in the deadlift. Feet should be in the stance
used for a fla-footed vertical jump, for the same reason: we are going to rapadly transfer foree
to the floor and this stance, heels 12-157 apart, is the best for this. Some trainees may develop
a taste for a wider stance, and as long as grip 1s not affected thar is fine. Grip and stance are
related in that the grip is chosen 1o maximize racking efficiency and stance is chosen to fit just
inside the grip. Since the bar must be close to the shins, the stance must be inside the hands so
that the fingers do not keep the bar away
(figure 15). The wider the grip, the wider
the stance can be, and since no one can use
too wide a grip (since 1t just doesn't work)
the range of stances available won't include
anything much wider than abour 15"
berween the heels. Some very tall
individuals with wide hips and shoulders
will need a stance wider than this, but not
many and not much wider.

Toes should point very slightly out
(figure 16). Most trainees will not have
Figure I8, The wes should point shightly outward, PTC!'I'_'III?]'['.IS with an incorrect toe FIDE-i.IjUﬂ. d5

Consistent positioning is crucial to repestable technique, it is uncomfortable to do it terribly wrong.
Have the roinee memonize the angle of the foot to the
har and how mony shoelace evelets are in rom of the

The slight angle out allows the knees to
assume the correct angle, since feet and
knees need to line up straight to prevent

har as seen from above,
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patellar tracking problems. Just make sure that toes do not paint dead-straight ahead, or out
too much,

Off the floor

We have discussed the mechanics of the pull off the floor in great detail in the deadlift
section of this book. All of that material applies to the power clean and it is
suggested that the analysis developed for the deadlift be applied here as well. I is
important to be as efficient off the floor as possible, as any problems that develop
at the top part of the pull can usually be traced to an incorrect starting position
off the floor.

The path the bar makes through space from starting position 1o racking
position is a major factor in the efficiency of the lift. The bar path is observed by
locking at the end of the bar from a position just off the platform and looking at
the lifter from the side. Imagine thar the end of the bar traces a line in the air
during the lift. This line is the bar path, and it is very important to develop your
ability to form an image of this line. More information about what happened
during the pull can be obtained using this visual skill than any other when
coaching the clean. There are several advanced movement analvsis instruments
that record and interpret bar path information, but none is as immediately useful
in real ime as the experienced eve of the coach.

An ideal bar path is illustrated in figure 17, and will vary only slightly
among individual lifters due to anthropometry. The bar comes off the floor and
heads back very slightly as the knees straighten out. It continues up in an
essentially straight line, curving very slightly away as the elbows begin to rotate
under the bar. At the top, the bar path will inscribe a little hook as the bar comes
back and down onto the shoulders in the rack position,
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Figure 17, The bar trajectory will look ssmewhat like a very narrow, skewed, und hackwards 5™, From a strictly
mechanical standpoinl. a struight line is the most efficient wiy 1o move n load, but the anthropometry of the body
dictates mtherwise,
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Let's review the angles involved in the pull and see what varying them does to the bar
path (figure 18). The knee angle, hip angle, and back angle are the same for the power clean
pull off the floor as for the deadlift. The correct starting position facilitates an efficient pull,
For example, if the trainee’s knees are too far forward, as when the knee angle 1s too acute,
the hip angle is too open, and the trunk is nearly perpendicular to the floor, the bar cannot
come up in a straight line, but rather must move forward to get around the knees, You will
notice that his thighs are approaching parallel with the floor. When this happens, the bar is
already way too far cut in front and must be pulled back in as it approaches the jumping
position, This initial error 15 magnified as the bar ascends toward the rack position. Since the
weight is too far out in front and the lifter 1s forward on his toes, it is difficult 1o get the
weight and the knees back far enough to correctly hinish the clean in the jumping position.
The bar stays forward, causing him to jump forward to catch it, directing the jump forward
instead of up (figure 19). This very common error is fixed by having the trainee lift his hips
and pull the bar back in o his shins. Another approach is o have him think abour keeping
his weight back on his heels as the bar comes off the floor, Right before he pulls, tell him 1o
“lift vour toes” or *find your heels” (figure 20).

I.'i:lj.;]-:.::-lu;ff i ‘\
j’ "'-., |\ \ .\\ Bur stays

% away from
o\ the body
RS !
f | o

Hips s J."I " II| Weight
livw II.r | VR e
Figure 18, The important angles in the clean wre the Flgoure 'Y, Sturting with the hips too low leaves the
same as in the deadlifi; the hip, knee, and back. bar too far away from the body throughout the pull

Thiis requires the uthlete to jump forward 1o rack the
bar. [agnose this by ohserving start position,
watching the bar path, and ssking the trainee of he fel
the weighi on his toes.

The other extreme, with the hips up too high, where the knee angle is too open, the
|'|ip Ang]n:' 15 too acute, and the back angle 15 nearly p.tr.l]ln:l to the floor, presents a different
problem. Notice that the trainee’s butt 15 up in the air and his chest s bacing the Hoor, He
may also be looking down. Here the quadriceps muscles of the thigh have essenually been
removed from the lift, since their job of extending the knee has already been done before the

bar leaves the floor. Thus, they contribute nothing to the first part of the Lift. Again a starting
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Flgure 20, A simple e to correct a trainee who is starting with his weight over his wes (lefi):
Pedl hoom v Bifk his toes (night). This will bring his weight back over his “whole fool™

position problem contributes to problems higher in the pull. Since the back is
nearly parallel to the floor, the pull from the floor leaves the knee angle open and
the hip angle acute when the bar gets to the jumping position. The knees are too
straight to jump efficiently, and the bar swings away from the body as the hip
angle opens, in a *loop”, a classic error in the clean where the bar goes out instead
of up. This is also easily fixed by adjusting the lifter's starting position, by telling
him to “look ahead, lower your hips and use more *squat’™ (figure 21).
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Figure 21. Starting with the hips too high will cause the bar o mive away from the body. The resulting non
vertical bar path causes lots of power 1o be wasted in an attempt 1o compensste. This problem is similar o the
problem illustrated in figure 18, in that the bar ends up 100 far forward, This can be diaonosed by the hips-high
starl position and the trames's jwmp forwird to reck the bar,
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These examples represent the extreme vanations in starting errors, and deline a
gradient that will be observed throughout the range of trainees of differing anthropemetry,
skill, and talent. It is up to the coach to develop his eye for angle and bar path, an
understanding of the relationship between them, and the ahility to use these 1o analyze errors
and suggest corrections. This is a skill that can only be developed through the expenence
gained by many hours in the weight room, analyzing faults, making corrections, and secing if
they worked.

MNow, these next comments are possibly the most important to understand in the
whole discussion of the pull from the floor. Remember from our imitial instructions that the
bar accelerates from the bottom to the top, getting faster as it gets higher. This means that the
bar starts slow and gets fast. The entire prrpose of the lower half of the pull, the deadlift parr,
15 to get the bar into the jumping position, so that the bar can be accelerated on up 1o the
racking position. As such, it 15 far more important for the pull from the floor to be correct
than it is for it to be fast. Remember this: the bar must be pulled correctly ar the bottom and
fast at the rop. Pull the bar slow and correct off the floor - fast and close at the top. The
off-the-floor errors mentioned above usually ocour when the lifter gets in a hurry and jerks
the bar off the floor. If he jerks the bar off the floor, he jerks himself our of position. If he's
out of position he can’t hit the jump.

Any position error thart is established by being in a hurry off the Hloor will be
magnified on the way up, as described above, and since the movement is so fast there 15 no
tme to correct the error. But if the bar comes off the floor slowly, the lifter’s propriocepuve
skills have time to make the small corrections that might be needed 10 put the bar back in the
right place before it begins moving so fast that a correction is impaossible, Control of the bar

Fipure 22, Preparing to jerk the bar off the Moor (lefl) versus prepanng (o squéeese the bar ofT the Moor (right).
Jerkimg the bar off the floor ruins all aspects of correct pozition, Note the slack in the arms and the boreible ston
position in the photo o the lefi
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position is the whole point of coming up slowly, so that the jumping position can be hit
correctly every time.

Jerking the bar off the floor is the most common problem vou will encounter after the
transition to the full power clean from the hang. From the starting position, the trainee will
bend his elbows a little and then jerk the slack out of his arms in an artempt 1o get the bar
moving rapidly as it leaves the floor (fipure 22), This jerk will usually be
accompanied by his shoving his butt up in the air, as discussed above. This must
be dealt with the first time VO S it, Several 1|1i|.'|__|_1|_1 work to fix this. Ty telling
him to get in the starting position, and then “squeeze the bar off the floar.” O
tell him *long straight arms and keep the chest up off the floor.” Or just “slow
oft the floor.” Also make sure that his eyes are looking forward and not down,

since eyes-down is often associated with hips-up. The idea is to get him o
maintain correct position while accelerating on up through the jump.

At the top
Atter the bar has been pulled up from the
correct starting position, it will assume a nearly

\ vertical path until it reaches the jumping position.

F This muddle part of the pull 15 rather uneventtul, or
f at least it should be. The bar needs 1o be on or very .
/ close to the legs, touching or nearly rouching the

skin all the way up. The path is vertical because the
L knees and hips extend in a coordinated way thar

results 10 the load moving up in the most efficient

A trajectory possible - a straight line with as linle

forward or backward deviation (seen as lateral
movement in the bar path) as possible. Any non-
vertical bar movement will require the lifter 1o do
extra things at the top to catch it. The bar should be
starting to accelerate through this phase, guning
velocity 1n anncipation of the jump that 15 about 1o
occur (ligure 23).

Fignre 23, It is ir Lkl . ; - ] -
* g Sy During this section of the pull, forward

that the bar be in conlac : .
with the legs afier it passes movement ol the bar 15 usually due to an incorrect

the knee. 1t is here that peak start, as previously discussed. Starting errors are

E:::; Iﬂst\::::ﬁplrh:::.;:.:ﬁﬁ.. nmgniiﬁtcd as the bar goes up. It you trainee s

bar is not on the thigh the IJ'I.J'L}‘“-'H‘Jg the bar out away from him, check his

jump cannol be vertical, starting position again, He may need to be reminded
to keep the bar against his legs on the way up. He
may even need to be rold to use his lais 1o actively

push the bar back into his legs on the way up. This

-
L |
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will usnally correct the fundamental position problem, since he
can't actually use his lats to do this if he is in the wrong
position (figure 24).

As the bar approaches the jumping position, the most
important part of the movement occurs. If the lifter is
correctly pulling the bar, it is accelerating as it moves up the
thigh, sliding up the skin or the sweats. As it gets to the
jumping position, about 2/3 of the way up the thigh, the lifter
should actually try to jump off the ground with the bar. The
reaction with the ground during this explosion is the impulse
that imparts momentum to the bar. The knees, hips, and
ankles extend simultaneously. The bar accelerates on up in

~ response to the burst of force generated by this extension and 15
transmitted up the back and down the arms to the bar. As the
bar comes up high enough that the elbows must unlock, they
begin to rotate up into the rack position. The clean is finished
15 the elbows complete their rotation by coming to a position

Figure 24. Some trainees will pointing formrard.
need to be reminded that . ; . - :
contracting the lats will help An interesting thing to note about this phase of the pu_t]
keep the bar ¢lose to the legs, is the movement of the knees. As the knees extend in the initial
pull from the floor, the shins have become vertical, placing the
knees back enough to allow the bar to come up in its vertical
path. After the bar clears the knees and as it slides up the thighs, the knees will come a little
forward back under the bar as the hips extend. This puts the back in a verucal or nearly
vertical position to facilitate the jump with the bar hanging from the arms. Then the jump
aceurs, and the knees and hips extend explosively. So the knees actually extend rwice — once
off the floor and again at the top during the jump - allowing the quadriceps to contribute
ewice to the upward journey of the bar, Olympic weightlifting coaches refer to this as the
“second pull”, although second push (against the floor) might be more descriptive. This
movement will occur as a natural physical consequence of getting into the jumping position
and the bar touching the thighs as the jump occurs (figure 25). That is why you should ensure
that this position is learned early and thoroughly.

e way to ensure that the jumping position is used correctly every time s to
establish a marker for its successful execution. If the lifter actively tries to touch the bar each
rep at the same place high on the thigh - and develop the ability to feel the contact point and
control it, he will gain a large measure of conscious control over the finish of the power clean,
Bar contact on the thigh is necessary for correctly meeting the jumping position, and if that
contact is used as a cue, the jump is much more likely to be correctly performed. The coach
can use this bar contact as a cue, by telling him “hit the bar with your thigh on the way up,”
or “make sure you brush the thigh with the bar.” This cue can be used to increase the speed of
the clean by telling him to “hit it harder.” It can also be used as 4 diagnostic tool, clothing
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Flgure 25 The pull can be divided into two compessenis: the firss pull io the knees then the second
c pull ai the top.

’ permitting, by looking at the thigh to see where the red mark from the bar
contact 15. Both you and your trainee can diagnose pulling errors by seeing where
the mark 15 on the thigh in relation to where it should be for the most efficient
jump {figure 26),

After the bar leaves the jumping pesition, it is important that it stay close
to the chest, so that 1t doesn't have to travel very far 1o get back into the rack
position. If the bar heads away from the body bevween the jump and the rack,
the distance berween the bar and the shoulders has to be closed. This is done by

|
|
|
|
Fignre 26, Chalk is a handy el for many purposes. You can determine it the trainee s getting ]
the har close enough (0 the thighs by sumply leoking for chalk marks where once there were none
In the photos above, the trinee began with clean troining tights (hefi). chalk was applicd w the bar,
= the subject then did a single power clean (center). From inspection of the training tights, you can
see where the bar made contact with the legs.
|
1
|
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either pulling the bar back in to the shoulders in a trajectory that is referred to as a *loop”, or
by jumping forward to meet the bar. Neither of these is efficient, since any force that directs
the bar anywhere other than straight to the shoulders is wasted.

Figure 27, When the trninee stares (e second pull 1oo
bovwe, thee bar tends o swing away Trom the body, This
happens when he fails to wait until the bar comes up
high enougsh i the thigh — and thus until the worso s
sulficienily verics] — so thay the bar can be shrugped
straight up when he jumps,

Figure 28 A cue that can cure many ills of the pull 1= o

have the trainee atiempt touch his shirt on the way up

[ 76

A loop should be corrected by first
determining how the bar 15 going forward,
If the jump is started early, 1.e. too low on
the thighs, the bar will loop forward due to
a l:rl..1.n|:-i L1 F',ll." Lh..ll. ].‘;,| ot "l-'lL'rL.EL'..lI Il I'}'I.I.gi'l. Ir
the bar 15 to go straight up, the back must
be vertical enough that most of the hip
extension is already over before the jump
takes place, or the remaining hip extension
will swing the bar away (higure 27). Thus
fault is determined by observing where on
the thigh the bar 1s when the jump occurs.
If your trainee has 2 jumping position that
15 consistently too low on the thigh, rell
him to “wait longer before vou jump”, or
1o “touch higher on the thigh as you
ump”,

If the loop occurs because he s
forward on his toes during the lower pull,
vou will see air under his heels and his
knees in a too-torward position as the bar
passes them. In this case, he loops it
because the bar is headed forward {rom the
ground on up, Set him back on his heels o
start the pull, and make sure he keeps his
heels down until the jump occurs with the
bar well up on the thigh. Yell at him about
keeping the bar back against his thighs
while you're at it

If he manages to loop the bar from
the correct jumping position, tell him 1o
make the bar touch his shirt on the way
up. Tell him to “keep the bar close enough
to you that you feel it on the way past
vour chest™ (figure 28). Actually, if he tries
to touch the shirt on the way up, this will
usually correct the errors made at the
bottom. This is an excellent example of
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*correcuon displacement”, where sufficient attention focused on correcting an error later in a
sequence of movements unconsciously causes the correction of the initial problem earlier in
the sequence, If he is told to touch the shirt with the bar before he racks it, he will have 1o get
back on his heels to do it, since the shirt 1s more “back” toward the heels than forward
towards the toes.

Arms

A common error during the jumping phase of the power clean is the use
of the arms. There is a bodybuilding exercise known as the Upright Row, where
the bar is raised 1o the chin with a narrow double-overhand grip. It is a slow
movement that uses the arms and delwoids, and though it bears a superficial
resemblance, it has absolutely nothing to do with our explosive power clean.
After the bar leaves the jumping position, no thought whatscever should be
given to the arms, None. The arms should be thought of as pieces of rope that
attach the shoulders to the bar, and the bar gets 10 the shoulders through the
action of the jump, and the jamming forward of the elbows.

Maost people have, deep in their brains, a little bundle of brain material
that tells them that all things must be lifted with the arms, especially if these
things are going to be lifted above the waist. And embedded in most of your
trainees’ minds is a picture of a bodybuilder doing an upright row. These two
factors contribute to the difficulty of convincing them to stop doing an arm pull,
Arms will be a problem that you will definitely see. Arms will get used both at
the top and off the floar, so let’s back up and address both situarions now,

The bending of the elbows as the bar leaves the floor is a habir that must
be addressed as early as possible in the process of learning the power clean. The
trmnee should know not to bend the arms, since he has learned this in the
deadlift. To refresh everyone's memory, the function of the arms is to rransmit
the pulling power generated by the hips and legs to the bar.

Power 1s transmitted most efficiently down a non-elastic medium, like a
chain, as opposed to a medium that stretches, like a spring. A chain transmits all
the power from one end 1o the other, while a spring absorbs some of the energy
as it deforms. When the bar is pulled from the floor with bent arms, the bent
elbow is essentially a deformable component, a thing that can straighten out, thus
preventing some of the pulling force from being transmitted to the bar. The linle
variances in the degree of elbow bend result in an unpredicrable amount of force
transfer to the bar, and thus in an unpredictable bar path. If the bar path varies
with each clean, bent elbows are often the prablem. And once elbows are bent,
they cannot be straightened out during the pull; that would require the forearm,
bicep and brachialis to relax, a thing they will be reluctant 1o do even if there was
ume to think about 1t and do it I:figure 29),




Srarting Strengil

At the top, the elbows bend because the trainee is trying to curl or upright row the bar
with the arms. Elbows can rotate very fast, blindingly fast in fact, if the muscles of the arms
are relaxed and providing no resistance to the rotation. The second the lifter tightens the
forearms, biceps and triceps as he artempts to use these muscles to move the bar, he slows the
movement down, He also causes the elbows to stop at the point where these muscies reach the
end of their range of motion in contraction, which leaves his elbows pointing down and the
bar sitting on his sternum. (This is another good reason to use the hook grip. The hook makes
for a secure grip without the need 1o squeeze the bar with the fingers, thus contracting the
forearm muscles.)

Fignre 29, 1t 15 crucial that the tramee pulls with siraight arms staming af the Noor (Jefi}. Lots of mainees
piciure themselves as having mussive arms (o5 ab l@ast wanting massive anms ) and as a result they think thear
arms canhelp them clean big weighis: They will usually s pulling from the loor with arms bent to some
degree (right). This ks a difficolt hobit o break once it becomes éstablished. Fix it quickly,

Rack position

Afrer the elbows rotate and jam up into position, pointing forward, the bar 15 said 1o
be in the rack position, or "racked”. The upward rotation of the elbows causes the deltoids to
come into a contracted position that puts them at a higher level than the steraum, permirting
the bar to sit comfortably clear of the chest. At this point, most lifters will have relaxed the
grip somewhat, and some will have released
the hoole. It is okay to release the hook, or
even to let the little finger drop off the bar if it
tacilitates a good rack posiuon. It 15 not okay
to completely let go of the bar, although this
does oceur in some very inflexible trainees.
The mest important factor in the rack position
15 the elbow position and its effect on the
deltoids, making a place for the bar to sit
(fgure 30),

. B This is actually the position the bar is
Figure 20, The ruck posation. The hook grip can be b

released here. The bar should rest seross the in for a correct Front Squat - an exercise used
delinds,
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by Olympic weightlifters to assist the full-squar
Trapezits T

clean. The correct rack position is the one that
allows the most weight to be supported on the
deltoids. In the correct position, the bar sits on
the contracted deltonds. The delts hold the
humerus up parallel with the floor,
keeping the weight off the sternum.
The ribeage is held up by tension in
the upper back musculature, and
the entire trunk 15 ngid in sometric
contraction and further supported
by a Valsalva maneuver, In this
position, as much weight as he can
ever clean can easily be supported
Figure 31, In the rack position the contracted (figure 31).
deltoids support the bar, while the trapezius, lats, The pull stops during the
i ether back muscles stabilize the position. F“;".'Hng Ph.\ﬁl‘. "Sti:l]}ﬁ" ik that
the muscular force generated during
the pull ceases being applied to the
ground. As soon as the feet move
out of the pulling stance and begin
the stomp, the force has stopped
pushing the floor, If it hadn'y, the
feet could not move, When force
stops being applied 1o the bar, 1t
stops accelerating, and Mean Old
. Mr. Gravity causes its velocity to
drop to zero and start back down
almost instantly. It 15 during this
reversal in acceleration thar the
racking position is assumed. The
movement 15 a shrug of the
shoulders instantly followed by
jamming the elbows up and forward
to catch the bar on the delroids.

Dreleoids

Latissimius
dorsi

The movement 15 fast, as it must be

. if the bar is to be caught before it
Figare 32, The transttion between the pull and

the etch is extremely fast. At the top of the falls too far {hgum 32:"
pull both the body and the bar are moving It will be unusual not 1o see
vertically (left). The trainee must learn to shut mast of your trainees catch the bar
down vertkcal force production and begin
downward bodv movement under the bar
iright} without hesitation.

with their elbows pointing ar the

|79
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floor. This is due either to a misunderstanding of
vour instructions and the concept of the rack
position, or to a lack of flexibibity, A suthciently
flexible trainee should be physically able to get hus
\\ elbows in the correct position, although he may

m‘\l be reluctant to do so for various reasons, If he
\ racks the bar wrong a few tumes and teels it bump
J his sternum because his elbows were down and the
deltoids were not up enough to space the bar

away, he may become gun-shy and try to hold 1t
up with his hands, exacerbaring the problem.
Have him rack the bar, and then take his elbows
and move them up into position with your hands,
|Ir so that he can see where they should be and feel
why,
Fignre 33, Tight triceps may be the culprit in o Omnee he has been shown where the bar sits
ramnee’s imability o meck the bar cosrectly, The S AT has 4wk | d
triceps can lmit the ability o pash the elbows on s snolders and has been 1ol “ L 1_“: RECHS
forward and up to learn how 1o get the bar there quickly in one

Triceps

single elbow rotanon.

The grip can limit the ability to make a
quick rotation. Many times, a lack of wrist and
triceps flexibility prevents this complete rotanon.
Wrist flexibility 15 the more obvious of the two,
but nght triceps prevent the elbow from coming
up high enough 1o permit a good deltmd
contraction (figure 33). Both can be stretched and
worked on for an extended range of motion, using
the bar or a stick in the rack (figure 34).

If flexibility 1s not sutficient to permat the
Figure 34. A broom stick placed under power full rotation of the elbows into a good rack, the

ri]tl.'k_ Ipltr_lr cin b vsed wowork mcking-specific ﬁngcrﬁ st go. They are the e-:-:[}eudable part of
Mexshility. 1

the chain, and after the pull has stopped their
function as the last element of force transfer 1o the bar is over. This concept is sometimes the
source of the confusion - the hands do not hold up the bar, and they stop being critical to the
clean after the elbow rotanon starts, So the fingers can do what they want to as the bar s
racked, They can hang on if they want 1o, or they can release 1o the extent that only the
index, .niddle, and ring fingers are in contact with the bar (figure 33).

If flexibility is sufficient and the trainee is simply reluctant to let go of the bar enough
to permit the elbows to come up, vell at him about it. All that is necessary is a livle relaxation
of the hand, and a willingness o rotate all the way up into position a couple of times to see
how it feels to do it right. You might stand i front of him and tell him to “hit my hands

| B}
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with your elbows” as you held them up in front of him, palms facing his elbows (figure 36).
Sometimes it hE'lFI.'i to tell him o “aim vour shoulder at the bar,” or to “hit the bar with your
shoulders, like you're trying to strike a blow.” (Make sure he knows what 2 “blow™ 1s.) The
crucial coneept to communicate to your trainee is that the bar is not racked until the elbows
point forward, and that stopping the elbow rotation before it reaches this position is not
.Iccrplab:lf.

Once again, this is a good reason to use a hook grip. The hook permits
the fingers, and thus the forearm, 1o stay looser without compromising grip
security, 1f the hand and forearm are already loose, they don't have 1o be
ioosened 1o permirt the elbows to rotate.

Just after the shrug and at the same time as the elbows begin to jam
forward, the feet stomp the floor. This foot movement causes evervthing
happening around it to time out better. It feels better when the feet stomp and
the bar racks at exactly the same time, and the body will ime the rack 1o
coincide with the stomp. Then, if the stomp is fast, it pulls the rack along faster
with it. The simultaneity of the two events is fairly automatic, and not too many

tramees will stomp our of phase with the rack because it just feels too weird. So
the stomp actually sharpens the uming of the racking movement, A certain

Figure 35, The best grip for mcking the bar 15 with all fingers in contact with the bar (lefi), althoogh fexibiliny
limitations may require beginners 1o adopt grips with one finger {center) or two fingers relensed (right) in order o
get the elbows into proper position. Actively trving tov maintoin contact with the bar with the hand and working o
increase flaxibility after each troining session will fix this over time,

Figure 36 An clementury deill to get the trainee to get his elbews up. Give him o tanget o hit with his elbows
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amount of knee bend will accompany the stomp, necessary to cushion the carching of the
weight, Carching the weight with perfectly straight knees i1s not desirable, and actually doesn’t
occur very often since it also feels too weird. The stomp thus makes the movement quicker,
while ar the same time cushioning the catch.

The feet will stomp into their same footprints or
just a lictle wider, Just a little means a couple of inches per
side wider. You will see some trainees shift their feer out 1o
a position wider than a squat stance. This “spider in heat”
position is used in an attemipt to drop lower under the bar,
in lieu of pulling it high enough. They don't get a good
stomp going this wide because the angle is not conducive to
stomping and the distance covered is so far that it takes oo
long. Stomping is quick, lateral splitting 1s not. Fix this
when you see it by making them stomp into their starting
position footprints several times without the bar. And
make them focus on this foot position during the clean
with a lighter weight that can be racked properly. A lateral
split is a bad thing to choose as a habit: it is dangerous, hard

Figure 37, Beginners will ik _
frequently splic tvear Feet 1o the side Lo -:“{‘Jn'lrul, and ineffective. The purpose of the power clean

and o the Tront and rear instead of
stomping the feet into the foor,
Froquently they will also sway their

is pulling the bar high - we don't want to make it easier 10
get under the bar, we want to pull the bar higher. And if

hips forward and their shoulders we were going to make it easier to get under the bar we
back. Enforce the stomp, having would use the standard squat version of the clean, not a
them wim for their own pulling i i : i
position footprints weird bastardized mutation thereof (hgure 37).

After the rack

Adter the rack, your trainee should recover back 1o a fully upnight stance with elbows
still in the racking position. Discourage the habit of putting the bar down before a full
recovery is achieved. If your trainee is in a big hurry to put it down after he racks it, he might
soon get in a big hurry to rack it and start racking it wrong, Disaster follows close on the
heels of such things. Make him finish each clean correctly.

All Olympic weightlifters have heard the words, *Finish the pull!” This cue is used
when the bar gets heavy and understanding it is crucial 1o completing any type of clean. If the
racking movement starts belore the jump has put all available foree into accelerating the bar
that crincal last bat, the bar fals to travel to s full height and the rack must be accomplished
at a lower posituon than it would be if the pull had been finished. This usually means that the
bar is caught in a position more forward than up, or not racked ar all. An unfinished pull
indicates that the last part of the pull, the jump and shrug, has been done inefficiently or
ncompletely, Explain what you mean by “timishing the pull” and wse this cue when you see
vour litter muss it at the top (figure 38). This cue will be used a lot when the bar 15 heavy and
the difference berween making and missing the clean is the finish.
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Not Finished movements that can be ground out to a bone-on-bone
finish if only one has the stones. A deadlift can be locked
out even if it is a little out of position by just pulling
harder. The movement 15 slower and there 15 time 1o fix
minor form problems with more strength
before the pull is over. The clean takes less

Power cleans are not like squats or deadbifts,

than a second to de, and if it is not right, it
doesn't rack. Cleans can be racked only it all
the contributing tactors are there: strength,

Figure 38, Finishing the pull {lefi) kg, 15 good for many attempts but 105 jest
will not rack. Finishing the pull collates all

means extending the ankles, knees,
piedd hips while also shruggimg the

shoulders, Not finishing the pull the factors involved in the pull, and causes

power, and technique. Since the clean is a
much more mechamcally complicated
movement, it is more sensitive to ¢ach
contributing factor than the slow
movements are. This 1s evidenced by the

expertence commaon to all hifters, where 100

(right) is easy 1o detect, especially by them all 1o come together at the nght ume

nbserving trap shrug,

After the clean is racked and
recovered, the bar must be dropped
without anybody gerung kalled. The
method used here will depend on the
equipment. If a pladorm and bumper
plates are available, as they should be,
the bar can be dropped from the rack
position in a controlled manner. Care
should be taken 1o keep the bar from
bouncing anywhere but right where
it 15 dropped, by keeping it level on
the way down. The hands should not
leave the bar while it is dropped unuil
just before it gets 1o the floor: bars
that are released at the vop and
allowed to free-fall are much more
likely to bounce unevenly than bars
that are tended as they drop (higure
39).

to contribute 1o racking the weight,

Figure 39, Bumper plotes are there Tor two basic
purposes: i allow the dropping of weights withou
causing damagee o the Tacility, AND 1o allow
weightlifting exercizes (o be safer. Dropping the
weight 1o the floor in a controlled and symmetrical
manner eliminates the potentisl for mjury covsed by
bod posttioning while lkwenng or decelerating g
weights.
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If bumper plates are not available, the task becomes harder. The bar must be released
trom the rack and caught at the hang, and then lowered to the floor, to prevent damage o the
barbell and the floor. This can be tricky, since it really hurts 1o actually drop the bar right on
the thighs. The bar has to be released from the rack with enough grip on it to be able o slow
it down before 1t hits the thighs. It 15 decelerated wath the traps using a movement that 1s the
opposite of the shrug, used during the jump. It needs to stop here under control before being
lowered on down to the floor, And if metal plates are used, it would be prudent 1o use rubber
mats to protect the floor, But really, get some bumper plates. They are important enough 1o
consider necessary.

As with almost everything we do in the weight room, eve position is important for
balance and stability. Eyves should be focused straight forward or very slightly up on a fixed
abject on the wall facing the lifter. Failure 1o consistently focus the eyes on a fixed spot will
usually result in a wandering bar path, due to the resultant slight vaniations in back angle 1n
the starting position. This will not be a problem until the bar gets heavy, but if the trainee
starts to miss heavy cleans, check his eve position. This will be one of the easier things to fix.

Ciees

Cues are the way a coach communicates with an athlete just before and during the
execution of an athletic movement, They are signals that remind the athlete 1o change some
part of the movement he is about to do, as previously discussed with the coach. They focus
the athlete’s attention on a thing that he should be thinking about at thar tume, instead of the
thing he probably is thinking about. As such, a cue is not a long, expository explanauon thar
introduces a brand new concept just before the lifter performs a PR attempt. It is a word or
two, maybe three, seldom four, that reminds but does not explain. A cue should not have 1o
be processed much by the mind that receives it; it should be heard by the ear and sent on
down to the place that was waiting for it to trigger the action to which it refers,

An example of a cue would be “chest up.” In contrast, “lift the chest so that your back
gets flat™ is not a cue. The former can be used atter the lilter has assumed the starting position,
right before he starts the pull. The latter must be used well before he assumes the starting
position, when he can give some thought to whart he is abour to do.

Cues are worked out between the athlete and coach during training. They evolve
naturally as the two people communicate with each other about the movement, A coach wll
develop his favorite ways of explaining key concepts 1o his athletes over his coaching career.
He will tailor these explanations to fit the needs of the individuals he is working with and
cues will develop, Some cues, hike “chest up”, are almost universal due o their uselulness,
brevity, and sound. It almost barks the correct position at the athlete. Other cues, like
“Nowl!”, that appear to be so non-specific as to be useless, are in fact specific 1o a thing decided
upon between coach and lifter, and are extremely individual to thar parucular sivvartion,

As such, cues must be given in the nght circumstances and at exactly the nght ume, or
they are useless and do not cue anything, If vour trainee 15 having bad starting posinon
problems, these are not corrected with a cue, but with coaching before the position 1s
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assumed, Then, if his chest is not up quite enough, say the magic words. *Chest up” will work
for that one problem, but if his entire starting position is a mess, a cue 15 not the answer,

For instance, if he is not touching his thigh with the bar as he passes the jumping
position, right before he leaves the floor with the bar say “touch your leg!™ or whatever term
vou have used before to refer to the jumping position. He will hear this, and by the time the
bar gets to the thigh the reminder will have done 1ts job.

This is the nature of the timing problem in giving cues. The power clean
takes about a second 10 execute, and anything you say during the movement will
never be processed through the ears, brain, and nervous system ol the recipient 1n
time 1o be used effecuvely, And if it 1s given 100 early 1t interrupts the mental
things thar the lifrer must do himself before the movement reaches the phase
where the cue applies. Both lifter and coach have a job 1o do during the

correction of a problem: the hifter must get his body into the correct position 10
execute the movement, and then do it as well as he can, while the coach must cue
the necessary correction. If the coach interferes with the correct part of the
lifter’s execution by timing the cue wrong, be screws up the lift. As in the
previous example, if the cue to “touch your leg” 15 given while the litter 15
assuming the starting position, the early cue might interrupt the process. He
should be cued either before (for a more advanced lifter who can process it this
way), or just after (a better choice for most novice tramnees) he gets inro his
starting position.

Lifters, being people atrer all, are highly individual in the ways they
respond 10 coaching and cueing. When working with the power clean, a more
coaching-intensive lift than the slower movements, the coach will be challenged

it dealing with the complexity of an exercise that works all the joints of the body
in a precisely coordinated manner, You will find thar there are two basic types of
cues - body cues and bar cues - and thar individual trainees will respond to them
differently, Body cues are references to the body of the lifter, like “chest up’,
“lock forward”, or “long, straight arms”. They draw awareness to the thing doing
the moving, the muscles or bodyparts thar need correction.

In contrast, bar cues refer 1o the object being moved. Examples are “keep
it close”, “touch your shirt”, or “rattle the plates”, all referring to the barbell. A
particularly helpful way to use a bar cue 15 to refer to the speed of the bar as
passes through a certain section of the lift. For instance, if the problem 1s the
traines jerking himself out of position coming off the floor by getting in a hurry
to get the bar moving fast, tell ham “pull 1t slow” and then as he breaks it off the
floor tell him “slam 1t!™ Both cues refer to the bar, and if he does these things to
the bar correctly his body will have responded correctly.

He might need to be helped 1o make the bar move faster at the top by
coaching him about increasing the bar speed after the jump. Tell him to think
about making the bar move faster as it passes his shirt. This is descriptive of the
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section of the lift, but refers to the bar speed. Then before he starts the pull, the cue would be
“past the shirt fast!” or even *fast shin!" as an abbreviition for the longer cue. The correction
has been discussed before the set, the cue refers to this correction, and the bar speed is the
focus of both,

If the racking speed 1s emphasized by using the cue “rattle the plates” (referring 1o the
sound the barbell makes at the top if it is moving fast during the last part of the movement),
problems that began occurring earlier in the pull can be fixed. If the bar is 1o be accelerated so
that the plates can be rattled, the jumping part of the pull will have to be correct and
explosive. For this to happen, the bottom part of the pull will have put the bar in the nght
place for the jump and the bar will have come off the floor correctly. (This is another way to
use “correction displacement”, by focusing on correctly executing a thing happening ar the
top, which then fixes a problem thar actually started lower.)

Some trainees process bar cues better than body cues, and what works for one exercise
might not work for another. Deciding which 1o use is just one part of a skill that coaches
must develop through experience. Knowing that a cue 1s necessary, when it 1s nox, when 1o
give it, and how to give it are the stuff of eoaching: Some are good at this, some can be taught
1o be good at it, and some never learn to do it effectively. A coach cannot optimally affect the
performance of his athletes if he cannot help them at the right time, when they need the help.
Cues are that help, and coaches must learn for themselves and from themselves the most
eftective ways to use them,

There will be many other problems to solve and the better the coach is ar solving
them, the more valuable he will be to the strength and conditioning program, and to his
athletes,
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Starting Strength

It is May 15, and vou decide that this vear vou are going to get a suntan - a glorious,
beautiful, wropical suntan. So vou decide to go out in the back yard (1o spare the neighbors
and mnocent passers-by) to lay out at lunchtime and catch a ray or two. You he on your back
for 15 minutes and flip over to lie on your belly tor 15 minutes. Then vou get up, come in
and eat lunch, and go back to work. That night, vour skin is a linle pink, so the next day you
just ear lunch, but the following day you're back owside for your 15 minutes per side
sunbath. You are faithtul to vour schedule, spending 30 minutes outside every day that week,
because that’s the kind of disciplined, determined person you are. At the end of the week, vou
have turned a more pleasant shade of brown, and, heartened by vour results, resolve 1o
maintain vour schedule for the rest of the month, So, here is the eritical question: what color
15 vour skin at the end of the month?

It is exactly the same color as 1t was at the end of the first week. Why would it be any
darker? Your skin adapts to the stress of the sun exposure by becoming dark enough 1o
prevent itself from burning agan, and it adapts to the stress that burned it Your skin does not
“know™ that you want it 1o get darker; 1t only “knows” what the sun tells it, and the sun only
talked to it for 15 minutes. It can’t ger any darker than the 15 minutes makes it get, because
the 15 minutes is what it is adapring to. If you just gov darker every time you were exposed o
the sun, we'd all be really, really dark; especially those of us who live in a sunny area, since we
all get out of the car and walk into the house or work several nmes a day. The skin does not
adapt to total accumulared exposure, but to the longest exposure. If you want o ger darker,
vou have to stay out longer, in order to give the skin more sun exposure than it has already
adapted to.

Exercise is the same thing - a stress imposed on the body that it can adapt to, but only
if the exercise is designed properly. Lots and lots of people come in 1o the gym and bench 225
x 5 x 3 every Monday and Friday for vears, never even attempting to increase the weight, sets,
reps, speed, or pace berween sets. Some don’t care, but some are genuinely puzzled that their
bench doesn’t go up, even though they have not asked it to, Your bench strength doesn’t
adapt to the total number of 1imes vou've been to the gvm 1o bench, or your sincerest hope
that it will get stronger. It adapts to the stress imposed on it by the work done with the
barbell. Furthermore, it adapts to exsctly the kind of stress imposed on i, [f you do sets of 20,
you get good at doing 20s, If you do heavy singles, vou get better at doing those. But singles
and 20s are very different, and you don't get better at doing one by practicing the other, The
muscles and nervous system function differently when they do these two things, and they
require two different sets of skills and abiliuies, and thus cause the body to adapt ditferently.
The adaptation occurs in response to the stress, and specifically to that stress, because the stress
15 whar causes the adapration. This is why calluses form on the hand where the bar rubs, and
not on the other parts of the hand, or on the back of the hand, or on the face, It can
obviously be no other way.

An awareness of this central organizing principle of exercise physiology is essental 1o
program design. If a strength program is not designed to get your trainees stronger, vou don't

| B8




Kinriing Strength

X get to call it a strength program. It is just an activity. To get stronger, vou must do something
that requires that you be stronger to do it, and this must be built into the traiming program.

Many millions of words have been written on the subject of program design, and i is
perhaps the major ropic of discussion in exercise science circles. This book will take a very
simple approach to the problem of programming for novices, and then leave it to the
individual coach, other sources, and the coach’s experience with athletes 1o provide programs
" that challenge and improve those athletes,

The less experienced the athlete, the simpler the program should be. The
stronger an athlete becomes, the more susceptible he becomes to overtraining, a

;3 condition produced by the body’s inabifity to adapt 1o the siress level applied.
Rank novices are not sirong enough to tax themselves beyvond their ability 1o
. recover, and can be trained to the limit of their ability nearly every time they

trasn. As the athlete progresses through his training experience, the program will
get more and more complicated as a result of the changing nature of his adaptive
response. Intermediate trainees are capable of training hard enough that some
allowances for active recovery must be incorporated into the training program,
but progress still comes faster for these athletes when they are challenged often
by maximum efforts. As an athlete becomes more advanced, more care should be
taken to ensure enough variability in the intensity and amount of exercise that

[

overtraining does not become a problem. These principles are illustrated in

-
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So, as a general rule, your novice trainees need to try to add weight to the work sets of
the exercise every time they train, until they can't do this anymaore. This is the basic tenet of
“progressive resistance training”. All of them can do this for 2 while, and some of them can
do it for longer than others, depending on individual genetic capability, diet, and rest. If they
are challenged, they will adapt, and if they are not, they won’t. For as long as possible, make
sure thar they lift more weight each time.

Before an athlete even gets through the door of the weight room, he should already
know every thing he will do while he is there, the order in which it will be done, how much
weight it will be done with, and how to determine the next workour based on what he does
today. No athlete should ever arrive to train not knowing whar he is going to do. Wandering
arcund the gym, deciding what looks fun, doing that thing until the fun stops, and then doing
something else is not training, Each training session must have a definite achievable goal,
usually an increase over the previous workout in the amount of weight lifted, or another
definable objective based on the previous workout,

Strength in each exercise will progress differently, due to differences in the amount of
muscle mass involved, and the sensitivity of the movement to technique problems. The
deadlift, for instance, improves rather quickly for most trainees, faster than any of the other
lifts, due to its limited range of motion around the hips and knees, and the fact thar so many
muscles are involved in the lift. In contrast, the press goes up rather slowly due to the smaller
muscles of the shoulder girdle. The more muscle mass inveolved in an exercise, the faster the
exercise can get strong and the stronger it has the potential to be.

|
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Figure 2. The continuum of potential strength gaing, and ultimately performance, for the exercises in this book is
primarily o function of the amount of muscle mass involved in an exercise. Other factors affect the power clean:

although it involves o large muscle mass, the technical and speed of movement requirements of the 1ifi place it
somewhere between the bench press and press for potential gaing and rate of increase in performance,
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In a trained athlete, the deadlift will be stronger than the squar, the squat stronger than
the bench press, the bench press and the power clean close with the hench usually a little
stronger, and the press lighter than the other four. This distribution holds for the majority of
athletes, and is predictive of what should happen. For example, if your trainee benches more
than he deadlifts, something is our of whack. He may have 2 grip problem, an
INjury, or a motivational discontinuity, e.g. a strong dislike for the deadlift. In
any case, this situation should be addressed lest a strength imbalance cause
problems on the field or for ather lifts (figure 2).

The differences in the nature of the lifts must be considered in all aspects
of their use in the weight room.

Teaching the lifis

The squat should be taught first, since it is the most IMportant exercise in
the program and its skills are critical to all the other movements, The scjual
should be vour trainees’ introduction to the training program. When vou first
get a new trainee, it is likely that he will have either been taught the movement
wrong, in which case he will need to be de-programmed (the worst-case SCEnArio)
or that he will never have been shown it at all (the best case scenano since no
incorrect motor pathways exist that need to be fixed.) It is much harder 1o
correct 3 movement than to teach one, as any sport coach will attest, The
problem is particilarly evident in the weight room, where correct technique 15
the essence of everything we do, and a stubborn form problem resulting from
prior incorrect instruction can be costly in terms of time and slowed Progress.
The squar serves to get his attention, alerting him to the fact that in your weight
room, things must be done correctly (figure 3).

Assuming that we have time to teach more than one exercise the first day
(and we should arrange things so that we do), the next exercise to teach would be
the bench press, The squat has fatigued the lower body, and the bench press
allows it an opportunity to rest while another skill is introduced. The bench is
usually easy 1o teach, especially in the absence of preconceived notions acquired
from pictures in the muscle magazines or helpful buddies, Fewer problems will
be encountered while teaching the bench press, since fewer muscles and JOINLs are
mvolved in the primary aspect of the exercise and there is less that can g0 Wrong.

The deadlift will be the last thing 1o learn the first day. The mechanics of
the correct pull from the floor are crucial to the clean, and for thar matter to
hauling hay and other manual labor-type skills that some of your trainees may
find themselves doing from time to time. The deadlift is where your trainees
learn to set the lower back, and doing this at the conclusion of the first day, after
the squat, will solidify the concepr of back position and make it more
understandable to the body and to the mind. If the squat that first day has been
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difficult or has taken a long tme, or if your trainee is older or very decondinioned, the first
deadlift instruction might just be an introduction to good form with light weight. Thas
prevents excessive soreness after the first session, which would definitely compromise the

Maogar Patlway
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Fisnre 3. The relationship between similar technigues and their motor pathways. In the example above, both
motor pathways (technigues) end in a suceessful high jump, however the motor pathway involved m
performing the Western Roll high jump technique (top) is less elfickent than the Fosbary Flop techngue
{bottom). You can jump higher with the Flop, The motor pathways of the two techniques diverge before the
takeofT stride and become incregsingly dissimilar thereafler. Early in the approach the motor pathways are
very similar, and it is this phase that overlap and interference between the two would become a problem. The
more similarity between the two techniques, the greater chance of motor pathway confsion, and the more
difficulty a trainee will have in keeping them separate. The more divergent the motor pathways become, the
less likely they are 1o everlap and interfere. 1t is therefore estential 1o leam complicated movements correctly
carly. since correct and incorrect movements ofien have similar maotor pathways

second one. The next deadlift workout can be heavier, and the target weight more easily and
accurately determined after recovery from the first squat workout has occurred,

The other vwo lifts are learned at the next workout, provided there were no major
problems encountered. Start the second workout with the squat, and then teach the press. The
berch press may have produced a little soreness in the pecs, but not usually in the triceps, and
pec soreness will not interfere with the press. Pressing provides the same break for the lower
body between exercises that the bench press does, since we will be power cleaning next, The
press is more complicated than the bench press, and introducing it after the bench serves 1o
allow a graduated increase in complexity.

The power clean, being the most mechanically challenging of the exercises, should be
introduced last, and only after the deadlift is correct off the floor. If that occurs the first
workout, the clean can be taught the second time. If more time is needed to correct the
deadlift, take it. Introducing the power clean too early will produce problems for the clean,
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- since the initial part of the movement depends on the deadlift's being fairly auramatic. Berter
athletes can learn the power clean earlier, but take your tme with the others.

Workout order

For novices, and in fact for many more advanced trainees. 4 very simple approach to
training should be taken. Effective workouts need not be long, complicated
affairs, Many people are under the impression that progress in the weight room
means learning more ways to curl, the basic one or two nat being sufficiently
aumerous. Progress means more strength, not more exercises. It is not necessary
to do many different exercises 1o BEL SLrOng — It if necessary to get strong on 4
very few important exercises, movements that train the whole body as a system,
not as a collection of separate body parts. So, in keeping with this philosophy,
the following novice workout is offered in Figure 4,

Essentially, we squar
every workout and alternate
the bench press and press, and
I Squat ! Sguat the deadlift and power clean.
3 Eench Priss This schedule is for three days

3  Deadlif 1 Power Clean Pl week, '.lnuwing d [Wf:—d.g:.’
rest at the end of the week, It

Flgure 4. Teaching order of the first two workouts, This will mean that one week we
series i repented, press and power clean twice,
and the next week we bench

and deadlift twice. The workout should be done in the Lsted order, squatting
first, the upper body movement second, and the pulling movement third. This
allows the squat to get everything warm for the next exercise (a thing it will da
well), then the upper-body exercise allows the legs and back to rest and recover
for the pulling movement to be done next, with any assistance exercises to be
done saved for last,

Most Olympic weightlifting coaches will use a workour order that places
faster movements before slower movements, so that the explosive lifts, the
smatch, clean and jerk, and their variations, are performed before the sirength
exercises like the squat and the pressing movements. This makes perfect sense if
the competitive lifts are the em phasis of the program. This program uses the
power clean as the explosive movement, but since none of the ex ercises in the
program are herein approached as comperitive lifts, doing the power clean as the
last exercise in the workout is just as preductive for our purposes. If the coach
wishes 1o emphasize the clean for some particularly needy trainees, that is fine,
provided sufficient warmup is done first. A major advantage to doing the squar
first is the superior wa riup it provides to all the subsequent movements, and if

Warkout #1 Workout #2

Vi

Press




Srarting Strengih

cleans are done first, some squats should probably be incorporated into therr warmup.

For most people, and for quite some 1ime, this schedule will work well. Any
supplemental exercises added to this should be chosen very carefully so as not to interfere
with progress on these five crucial movements. Remember: if progress is being made on these
exercises, vour tranee s getung stronger and vour objective 15 being accomphshed.

After your trainee progresses beyond the novice phase, this workout, with very few
additions, can still be used. The variety is introduced into the programming of each lift, and
variations are made in the workload. Even for more advanced trainees, it is still unnecessary
to add lots of different exercises to the workout, as the purpose 15 always served when the
strength level increases on the basic lifts, Any assistance exercises that are added must be kept
in their proper perspective; they are there to help make the basic lifts get stronger, not as an
end in themselves. The press will always be more important than tricep work, and if tricep
exercises interfere with pressing or benching, they are being misused.

Warmup sets

Warmups serve two very important purposes. First, warmups actually warm up the
soft tissue - the muscles and tendons, and the higaments that comprise the joints - that we are
going to use in the exercise. General warmup exercises, like walking fast or jogging, or nding
an exercise bike (the preferred method, due to the greater range of motion the knee is exposed
to during the exercise, better preparing it for the squart), serve to increase the temperature in
the ussue and mobilize the synovial fluid in the joints. Specific warmups, like the unweighted
and empty bar sets of the barbell exercise iself, also serve 1o warm, mobilize, and stretch the
specific tissues involved in that particular movement, This is important for injury prevention,
since it is more difficult to injure a warm body than a cold ane.

The elevation of tissue temperature is very important, and requires that several
variables be kept in mind. The temperature of the training facility should be considered as a
facror in this phase of warmup. A cold room interferes with effective warmup, while a hot
room aids it Winter months and summer months produce different warmup requirements for
most athletes, since they usually arnive at traiming feeling ditferent in August than in January.
An athlete with a healing injury needs extra warmup specific to the tissues affected by the
injury. And the age of the trainee affects warmup requirements as well. Younger trainees
(damn them!) are less sensitive toa lack of warmup than adules, and the older the adult the
more time he needs to devote to pre-workout preparation.

The second funcuon of warmup is especially important in barbell training: it allows
the athlete to practice the movement betore the weight gets heavy. Light warmup sets, done
first with the empty bar and then progressively heavier until the work sets are loaded, serve 10
prepare the movement pattern itself, so that when the weight gets heavy attention can be
focused on pushing hard instead of how 1o push. The motor pathway - the neuromuscular
adapration to a complicated movement pattern - must be prepared every time it is used,
whether throwing a baseball or doing a squat. The warmup sets prepare the motor pathway at
the same time as they prepare the tissue for the upcoming heavier work, While the first sets
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are being done, form errors can be addressed and fixed, and good form can be practiced, so
that when the work set is done the athlete’s conscious attention can be more focused on
driving the load and less on form.

Both of these aspects of warmup are neglected at peril of injury and lifting inefficiency.
Many school programs, in a jam for time, omit most of this erucial part of the workout. The
strength coach, by abbreviating warmup sets for his trainees, commits malpractice
when he does this. Please heed the following rather strong statement: if your
schedule does not allow time for proper warmup, it does not allow time for
training at all. If the schedule is such thar 50 kids have o try to squat, bench,
and deadlift on 5 stations in 50 minutes, it is better to omit strength training from
the program than to risk the probable injuries that will result from lack of
warmup. Yes, warmups are that critcal,

Warmups will vary with the lift being warmed up. The squar, being the
tirst lift of the workour and by s nature a total-body movement, should be
carefully and thoroughly prepared with a couple of empty bar sets, and then as
many as five sets between those and the work sets. This ensures thar the initially
cold body is warm before any heavy work is done. The next upper-body
movement will have the benefit of some advance preparation, and, in the absence
of an injury, can be warmed up adequately with only three or four sets. The
deadlift, being a simple movement, requires mainly tissue preparation, and this
has occurred during the squat, provided that the pressing hasn't taken so long
that the trainee has gotten cold. The power clean, being a more complex
movement, will require more warmup for technique purposes. Assistance
exercises, if they are done, will be done last with already-warm muscles and
jounts, and will require only one or two warmup sets,

Any area that is injured will require additional warmup. If the injured
area does not respond to the warmup sets by starting to feel much better after
two or three sets with the empty bar, a decision will have o be made about
whether to continue with light sets or 1o wait until the area has healed better.

First, some terminology clarification. A work set or sets is the heaviest
weight or weights to be done in a given workout. Warmups are the lighter sets
previous to the work sets, Sets across refers 1o multiple work sets done with the
same weight. The work sets are the ones that provide the training effect - they
are the sets that make strength go up, since they are the heaviest, The warmup
sets serve only to prepare the lifter for the work sets; they should never interfere
with the work sets. As such, they must be planned with this in mind. The last
warmup before the work set should never be so heavy that it interferes with the
work set, but heavy enough that allows the lifter to feel a heavier weight before
he does the work sets. It might consist of only one or two reps even though the
work sets are five or more reps. For instance, if the work sets are to be 225 x 5 x
3 (weight x sets x reps), then 215 x 5 would not be an efficient choice for a last
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warmup. 4 better choice would be 205x 2, or even 193 x 1, depending on the lifter’s
preference, skill, and experience. Since the focus is on completing all the reps of the work sets,
the warmups must be chosen to save gas for the heavier sets.

As an example of the importance of proper warmup, let's ex amine the effects of a bad
warmup carried to an extreme, There is an old workout *method” sull floatng around weight
rooms and gyms all over the world, known as the Pyramid. For the bench press, 1t would go

something like 135 % 10, 155 x 8, 175 x 6, 185 x

Exercise 5, 195 x4, 205x 3,215 x 2, and 225 x 1. By the
Squat Welght  Repetiions __ Sets  time the last set is finished, the trainee feels as

43 . 2 though he has had a pretty good workout. The

Q5 4 Z o
48 : Il problem is that it is exactly the same workout
&S - | he did last time, and that by the time he has
Work sets 225 3 done 6390 Ibs, of work before the last set

225, the chances of his ever increasing this last
Bench Press  Weight  Repetitions  Sets set are slim, By the time he reaches what

43 3 2 should be a work set, he is destroyed, since all

fi. ;' : of his warmup sets have essentially been work

|55 5 \ sets too, His warmups didn't prepare him o
Work xetx . 175 5 3 increase his work sets, so he never lifts any

more weight than he did the previous
Deadlift Welght  Repetitions  Sets workout, and be is quite thoroughly stuck. If

135 5 2 the warmup sets fatigue instead of prepare,
Lo 3 ' they are not warmups and strength cannot
_'ﬁ 5 : increase.
Weikieatic 353 5 ; As a general rule, it is best 1o start with

anempty bar (45 Ibs.), determine the work set
Piess Welght  Repetitions  Sets or sers, and then divide the difference berween

| 45 5 2 them into even increments. Some examples are
| E 3 I provided in Figure 5.
'I I-1I_r.i 4 : | Most T.t‘.li.]'l.l:t.‘h will need 1o select three
i gk 4 \ to five warmup weights, using each of them
| for one set. If additional warmup is desirable
P {as with a cold room, older tramnees, or injured
Clean Weight __ Repetitions  Sets  lifters) multiple sets can be done with the
i 2 2 empty bar and the lighter sets. This provides
u: : : the benefits of the warmup without the fatigue
115 2 1 of 1oo much work at heavier weight before the
Work sers 135 5 3 work sets.
As the warmups progress from the
f empty bar up through heavier weights, the
Figure 3, Example warmup set distributians. time between the sets should increase a little.
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As a general rule, the nme berween seis should be sufficient to recover from the previous set,
so that fangue from the prior set does not limit the one about 10 be done. The heavier the set,
the longer the break should be. This type of training requires that all of the reps of each set be
completed, since the program 1s based on hfting more weight each workout, not completing
each workout taster. A strength program is designed to make people stronger, i.e. able to exert
more force and lift more weight, Some training programs used in bodybuilding
rely on the fatigue (figure 6) produced by short breaks between sets, and these
programs specifically increase muscular endurance. Although endurance increases
a5 a function of increased strengrh, it is not a parameter specifically rargered by
this program at the novice level. More benefit can be obtained by lifung heavier
weights, through efficient nming of sets to allow for recovery, than by trving to
decrease the time between the sets and allowing fatigue to limir the ability 1o
exert maximum force.
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Fignre 6. 5eis 0 5 reps seem o be optimal [or teaching purposes. 11 s apparent from EMG {top) and force
{hottom ) data that there is g progressive losz of molor coordination with higher repetitions. In reps 1-5 the
miescle i finng i a very coordinated manner (tight uniform EMG waves and consistent force production),
by reps 1014 there iz a significant loss of motor coordination {emratic EMG waves and force contimuty
during the repl. and by 25-29 repetitions motor neuron activity 15 greatly randomiszed and force genecation is
Iower and less uniform. Although we as coaches need to see multipls repetitions io detect errors and
determing movement patterns, using more than 5 repetiions will likely moke tesching correct techmgque
mosre difficult, Note that the peak level of force production on rep 2015 essentiolly the same as on rep |
although control of the force has degraded. A 20-rep set 1s not really heavy, but 1t sure s lone.

The time between sets will vary with the conditioning level of the athlete,
in a couple of different ways. Rank novices are not typically strong enough 10
fatigue themselves very much, and these people can go fairly quickly, just a
munute or two, between sets, since they are not litung much weight anyway. The
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first two or three sets can be done as fast as the bar can be loaded, especially if two or more
are training together. More advanced trainees need more time between the last warmups and
the work sets, perhaps five minutes. If doing sets across, very strong lifters may need 10
minutes or more between work sets.

Wark sets

The number of work sets to be done atter the warmups will vary with the exercise and
the individual. The squat benefits from sets across, usually three sets, as does the bench press
and the press. The deadlift is hard enough, and 15 usually done after a lot of squarting, such
that one heavy set is usually sufficient. The power clean can be done with more sets across,
since the weight is hghter relanve 1o the squat and deadhift, and the hmitung tactor 15 usually
technique, not absolute strength.

Multiple work sets cause the body 1o adapt to a larger volume of work, a thing that
comes in handy when training for sports performance. One school of thought holds that one
work set, if done at a high enough intensity, 15 suthoent to sumulate muscular growth, For
novices, several problems with this approach immediately present themselves. First, we are
dealing with inexperienced trainees who do net yer know how to produce maximum
intensity under the bar, and will not know how for quite some time. Second, if they don™t
know how to worle at a very high intensity, more than one set will be necessary to provide
sufficient stress 1o cause an adaptation to occur - one set will not provide enough, Third and
most importantly, ene intense set adapts the body to work hard for one intense set, since
exercise, as we know, 15 extremely specific, Except tor Sumo, sports do not usually involve
one relauvely bref intense effort, bur generally involve repeated bouts of a higher volume of
work. A sets-across routine more closely mimics the effort usually invelved in sports, and is
therefore more useful 13 a conditioning rool.

In fact, one of the most effective strategies for the squat, bench, and press is five sets
across of five reps, done once a week as one of the workouts, increasing the weight used by
very small amounts, less than 5 pounds, each week.

How many reps should a work set consist of? It depends on the adaprarion desired.
Five reps is a good number for most purposes, but an understanding of the reasons for this is
essential, so that special circumstances can be accommodarted correctly.

When trving to understand the nature of any given set of variables, 1t is often helpful
to start with the extremes, the limits of which can reveal things about the stuff in the middle,
In this case, let's compare a one rep max squat, or 1RM, to a 20RM squat, and lock at the
different physiologic requirements for doing each (figure 7).

The single most important contributing factor to the successful heavy one rep attempt
is the ability of the muscles involved 1o produce force. The heavier a weight, the more force
the moving of it requires, as should be obvious, The one-rep set doesn't take very long 1o do,
so muscular endurance is not a factor, and neither is cardiovascular capacity, for the same
reason. The only thing the muscles must do is produce sufficient force 1o overcome the pull of
Mean Old Mr, Gravity on the bar. So,1n response to 1RM traiming, the body adapts by
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getring better at producing high amounts of force, one rep at a time. It does this by adjusting
the components of the system that produce the force: the nervous system, the
“neuromuscular” system - the way the nerves make the muscles work, and the muscles
themselves, especially the components of the muscle that actually produce the contraction.

There are other adaptations that are secondary to the main ones, but they all involve
helping the body perform a brief, intense effort. Psychological adaptations enable
the fear of the heavy weight to be overcome. The heart adapts by getting better at
working with a huge load on the back, and the blood vessels adapt by becoming
capable of responding to the demands of inereased peak blood pressure. The skin
under the bar gets thicker, the eyeballs ger used 1o bugging our, and new words
are learned that express the emotions of success with a new PR squat, But the
primary adaptation is increased force production.

On the other hand, a heavy set of 20 reps is an entirely different
experience, one of the most demanding in sports conditioning. A set of 20 can
usually be done with a weight previously assumed 1o be a 1ORM, given the
correct mental preparation and a certain suicidal desire to grow or die, The
demands of a 20 RM, and therefore the adaptation to it, are completely different.
A 20 BM is done with about 80% of the weight of a 1RM, and even the last rep is
not really heavy, in rerms of the amount of force necessary to squat it. The hard
part of a set of 20 is that the last 5 reps are done in a state that approaches death,
or at least a hellish nightmare. The hard part is making yourself squat another rep
with the pain from the accumulating lactate, an inability 1o catch your breath,
and the inability of your heart to beat any faster thar it already is. The demands
of a 20 RM involve continued muscle contraction under circumstances of
increasing oxygen debt and falling muscle pH, as lactic acid accumulates faster
than it can be removed by the bloodstream.

In response to this type of stress, the body gets berter at carrying lactate
away from and supplying oxygen to the muscles, These adaptations are primarily
cardiovascular in nature, since the main source of stress involves insufficient
blood flow. The heart gets better at pumping blood under a load, the vessels
expand and become more numerous, and the lungs get better at oxygenating the
blood - although not in the same way that 4 runner’s do. The main muscular
adaptation is also essentially vascular, in that a denser bed of capillaries is
produced, to provide oxygen and carry away lactic acid. The contractile part of
the muscle tissue gets better at working under the acidic conditions produced by
lactic acid accumulation. Psychologically, 20 RM work is very hard, due to the
pain, and people who are good at it develop the ability to displace themselves
from the situation during the set. Or they just get very tough.

It is essential to understand that the IRM work does not produce the
lactate stress that the 20 RM work does, and that the long set of 20 reps is not
heavy in the same way that the 1RM is. They are both hard, but for different

.
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reasons. Because they are so completely different, they cause the body to adapt in two
completely different ways. These extremes represent a continuum, with a heavy set of 3 more -
closely resembling 1RM in its adaptation, and a set of 10 sharing more of the characterisucs of -
a 20 RM. Sets of five are a very effective compromise for the novice, and in fact for the =
advanced lifter more interested in strength than muscular endurance. They allow enough

weight to be used that force production must increase, but they are not so heavy that the
cardiovascular component is completely absent from the exercise.

A
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Figure 7. (A) Just 2s in running, different volumes of tmining (repetition schemes) produce different resulis, For
example, in the continuum above, the largest gaing in strength result from low repetition work. in the range of -3
repetition maximum, Conversely, the largest adaptation in lactic acid toleranee ocours al the very high end of the
repetition spectrirm, Coaches and trainers must be very explicit in what their training goal s and sebect specific
repetition schemes 1o meet those goals, (B) The strength continuum, i more general lerms.

Back-off sets

It is occasionally uselul to increase work volume by doing additional sets atter the
waork sets are completed. These sets are done with a lighter weight, and are referred to as
back-off sets. They can be done with the same number of reps, or a higher number,
depending on the reason for doing them or the effect desired. If there were technique
problems with work sets, a couple of back-off sets with 80% of the work set weight and 150%
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of the work set reps is a useful way to practice form. The weight is light enough to permit the
tramnee to focus just on the technique without worrying about actually complenng the last
reps, and the higher number of reps allows for lots of practice with the movement. Back-off
sets must be coached very tightly, with feedback to the lifter on every rep. If the rechnique
situation warrants doing back-off sets, 1t also warrants the coach's attention duning them,
Ortherwise, the trainee is just practicing bad form with lighter weight and higher

reps, and the problem gets worse.
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If the work sets were doubles or triples (sets of 2 or 3 reps), it might be necessary .~
- depending on where the lifter is in his training cvele - 1o use back-off sets 10 :
increase the work volume, Or it mught be that heavy singles were being done,
either for testing purposes or for work volume as sets across, and heavy back-off
sets would then be used to make up the actual traiming volume that day.

Training volume is calculated by multiplving the weight on the bar nmes
the reps. 315 x 5 = 1575 lbs,, the volume, or tonnage, for the ser. Heavy singles,
even though they're heavy, don't add up to verv much volume, Sets of 10 do.
Five sets of 5 do too. Compare singles across, 225 x 1 x 5 = 1125 lbs,, with the
corresponding set-of-5 capacity of the same trainee, 195 x 5 x 5 = 4873 |bs., and

yvou can see the situation clearly.

Progression

The effective training of novices takes advantage of the fact that untrained
people get strong very quickly at first, and this effect tapers off over time unuil
advanced tramees gan strength only through caretul manipulaton of all traiming
variables. Novices can, and should, increase the weight of the work sets every
workout until this is no longer possible, In fact, novices get strong as fast as the
workout makes them, and whart was hard last time is not hard today. Thev can
adapt so quickly that the concept of *maximum intensity™ is hard to define. If a
kid gets strong as fast as his work sets increase, a 10 b, jump 15 not really heavier
relative to his improved strength. The kev to maintaining this rate of
improvement is the careful selection of the amount of weight that we increase
each time.

Work set increases will vary with the exercise, the age and sex of the
trainee, the experience of the trainee, and the consistency with which the trainee
adheres to the program. Close observation by the coach will provide all the
information needed to determine the increments of increase, A little pracuce
within the following general guidelines will produce good results.

For most male trainees with good technique, the squat can be increased 10
|bs. per workout, assuming 3 workouts per week, for three or four weeks, When
he misses the last rep or two of his last work set, the easy gains are beginming to
slow down and 3 b, jumps can be taken for a while. For very voung kids, older
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trainees, and most women, 5 1b. jumps are sufficient to start with, and then smaller jum ps will
be required, as will the lighrer barbell plates (lighter than the standard 2 14 b plates) that make
smaller jumps possible. If it is important for your female and pre-pubescent athletes to make
progress, it 1s important to obtain the right equipment to enable them to train correctly. It
may be necessary 1o make the plates, or to have some 2 %’s milled down, but it is necessary,
so get it done, [t will be useful at some point for all athletes 1o have access to light plates, since
progress on the lifts will eventually slow to the point where they will be useful for even vour
advanced men. Don't be afraid to take small jumps - be afraid to stop improving.

Some very talented, heavier trainees can rake bigger jumps of 15 or 20 lbs. Anything
more than this 15 usually excessive, even for the most gifted athlete, since an increase of 60 |bs.
per week in the squat is not going to be realistically sustainable for very long. Don't be in a
big hurry to find a trainee’s sticking point in his early training progression. It is always
preferable to take smaller jumps and sustain the progress, than to take bigger jumps and
get stuck early. Getting stuck means missing any of the reps of the prescribed work sets,
since the weight cannot be increased until all of the reps have been done as preseribed.
This is an important thing 1o keep in mind when training novices. It is easier to not get stuck
thart it is to ger unstuck.

In the bench press, the muscles are smaller, so the increases will be smaller. If the first
workout has properly determined the initial strength level, 5 b, jumps for most male trainees
are possible for a while, assuming we are alternating bench presses and presses. Some talented,
heavier trainees can make a few 10 Ib. jumps, but not many. Older trainees, the very young,
and women will need to start with small jumps, and the special light plares are particularly
important for these trainees 1o keep making progress on the bench. Do not be afraid to slow
the increases down to very small jumps on the bench; remember that an increase of even 2 lbs.
per week means a 104 Ib. increase in a yvear, not a shabby thing, especially for a lighter, older
Lranee,

The press will behave similarly 1o the bench press, since the muscles involved in
moving the bar are small relative to the squatting and deadlifting muscles. The press uses lots
of museles, true, but you can only press what the triceps can lock out, and no chain i
stronger than its weakest link, trive as that might be. The same jumps used for the bench can
usually be used for the press, although the press will start off at somewhere between 60% and
80% of the weight used in bench press. Since we are alternating the two exercises, they will
stay about the same weight apart as they increase.

The deadlift will progress faster than any of the other lifts, since the start position,
basically a half-squar, 1s very efficient mechanically, and since virtually every muscle in the
body is involved in the movement. Most trainees can add 15-20 Ibs. to the deadlift each
workout for a few weeks, with the very young, women, and older trainees taking a more
conservative approach, With this being the case, the deadlift will use heavier weights than the
other lifts, and should be stronger and get stronger faster than the other lifts, A trainee who
benches more than he deadlifts needs to quit skipping his deadlifts. Bur since the deadlift
involves more muscles and more weight than the other lifts, it is easier to overtrain and
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should not be trained using sets across. It is really easy to get really beat-up doing a lot of
heavy deadlifts. One work set is usually quite sufficient ro maintain improvement.

It 1s interesting that the power clean behaves more like the bench press than the squat
or deadlift, in terms of the way i1t increases over time. The reason for this invalves the
biomechanical nature of the movement, and the factors limiting its progress. The power clean
15 explosive and technical, and involves more than just absolute strength. It is
limited ar the top of the movement by the ability 1o get the bar on the shoulders,
and the higher the bar goes, the smaller the muscles involved in making it rack, .
and the more dependent it is on good technique having generated enough b
moamentum to get it high enough to rack. It is sensitive o fatigue and the amount
of work done prior to it. With this in mind (after a proper first workout
assessment), the power clean will move up maybe 5 Ibs. per workour for most
trainees. Women, young and older trainees, and those with technique problems
might only make 5 Ibs. every other workout, or might need 10 introduce smaller
plates earlier in the progression.

Assistance exercises, which are by their nature inefficient isolation-type
exercises, make very slow progress. Any trainee claiming rapid gains on tricep
extensions or barbell curls is not utilizing particularly strict form, and should be
eriticized for such foolishness.

When these smaller jumps can no longer be sustained, the trainee can be
considered an intermediate, and the fun begins with more complicated
manipulation of his training load. This variation in training load and intensity for
purposes of ensuring continued progress is referred to as periodization. It is
unnecessary for rank beginners, since they ger strong as fast as the weight can be
mereased every workout, and it is indispensable for advanced lifters, who cannot
continue to make progress without it. Intermediates are, like the name says,
somewhere in berween, with some degree of training parameter manipulation
necessary to allow for recovery on some lifts, and with other lifts still progressing
in a more or less linear fashion. When it becomes necessary, some offloading, i.e.
lighter work, must be built into the program to allow the body and the mind 1o
catch up with the increased weight and workload, Skill and care must be urilized
in designing programs for these more advanced lifters so that just enou gh work 13
balanced with just enough rest. Many periodization models have been developed,
and the literature is filled with interesting ways to use them, some valid, some
not 50 valid. The strength coach must rely on common sense and experience
when applying them to his trainees, as their continued success is dependent on
his good judgement in this very important matter,

And all these guidelines apply only to trainess who do not miss workouts.
Failure 1o train as scheduled is failure to follow the program, and if the program
is not followed, progress cannot predictably occur. If 2 good traince has 1o miss a
couple of workouts due 1o severe illness, or possibly the death of a parent,
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spouse, or good dog, allowances can be made, and the last workout completed should just be
repeated set for set. But if a trainee continually misses workouts, he is not actually training,
and your valuable time should be spent more productively elsewhere,

Likewise, trying to increase the weight faster than prescribed by the program and by
common sense is also {ailure to follow the program. If you as a coach either encourage or
permit unrealistic increases between workouts, it is your fault when progress does not oceur,
Greed is useful when controlled, as most of human history and the science of economics
demonstrates. But greed is an ugly thing when uncontrolled, and will result in your program's
progress coming to an ass-grinding halt. The exercises must increase in weight in order for
progress to occur, by definition. But if you allow your trainees or yourself to succumb 1o the
temptation of 10 Ib. jumps on the bench press, or 50 Ib. increases on the squat, just because
the plates were handy (or the right plates were inconvenient), vou are gomng to get stuck. Too
much weight on the bar is just as bad as no increase in weight at all, or for that martter,
missing workouts, Take the time and care necessary 1o ensure that the right plates are
available, that everybody knows what weight should be on the bar and why this is sa.

You may find yourself in the position of working with so many athletes at one time
that it is just physically impossible to coach them all enough 1o ensure their technique on
every work set. This is certainly a less-than-optimal situation, but the realities of the program
sometimes dictate such things. Try to work with a manageable number of athletes whenever
possible, and make those changes that are feasible within the constraints of the program that
will improve the coach/athlete ratio. And be conservative about increasing work ser weight
until you are sure that their technique is good enough to justify the increase.

It is understandable that, a5 a coach, you want your program to show results, and
results means stronger athletes. But please understand this, if you miss everything else in this
entire book: stronger does not necessarily mean more weight on the bar, Resist the
temptation to add weight at the expense of correct technique - yvou are doing no one any
favors when you sacrifice form for weight on the bar. Progress stops, trainees learn many,
many incorrect things about training, themselves, and you, and no one benefits in the long
rumn.

Nutrition and bodyweight

A program of this nature tends to produce the correct bodyweight in an athlete. That
is, if a trainee needs to be bigger, he will grow, and if he needs to lose bodyfar, that happens
too. It 15 possible, and quite likely, that skinny kids on this program will gain 10-15 lbs. of
non-fat bodyweight in the first 2 weeks of a good barbell training program, provided they ear
well. “Well” means 4 or so meals per day, based on meat and egg protein sources, with lots of
fruit and vegetables, and lots of milk. Lots. Most sources within the heavy training
community agree that a good starting place is one gram of protein per pound of bodyweight
per day, with the rest of the diet making up 2500 - 5000 calories, depending on training
requirements and body composition. Although these numbers produce much eyebrow-raising
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= and cautionary statement-issuing from the registered dietenics people, it 15 a fact thar these
mumbers work well for the vast majonty of trainees, and have done so for decades.

One of the best ways to move in the direction of these numbers 15 to drink a gallon of
milk a day, most especially if weight-gain is a primary concern. A gallon of milk per day,
added to the regular diet at intervals throughout the day, will put weight on any skinny kad,
Really. The problem is getting them to do 1t. It is currently a fad, as this 15
written in 2005, for boys 1o think they need a “six pack”, although most of them
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phenomenon is best left to others to investigate and explain, but the coach must
gope with objections among his trainees to the obvious necessity of weight gan
for skinny athleres. Aesthetics aside, besvier is necessary if stronger 15 1o occur,
and once they see that weight gain actually makes them look better (amazingls
enough), they become less resistant to the idea. Milk works because 1015 easy, 1615
available, it doesn't need any preparation, and it has all the components necessary

.

for growing mammals, which your trainees most definitely are. This ume-proven
> method works for everybody that can digest mulk - the lactose intolerant will
need to make up the difference with more food.

Weight gain occurs the same way strength gains occur - fast at first, then
more slowly as training progresses. It is possible for geneucally favored
individuals, for example a broad-shouldered, motivated kad 5'10" weighing 140
Ibs., 1o gain as much as 60 lbs. in a year of good steady traming, good diet, and
milk. This is actually not that unusual a result for this type of tramee. What 1s
unusual is finding this type of trainee. It is far more common to see 20 |b,
increases in bodyweight over a 4-month period for lots of kids, with only a very
tew diligent ones doing much better. But most kids that wall eat even a linle
better than they did before will gains several pounds the first few weeks,

Fat kids (not used here disparagingly) see a different result entirely, as
their bodyweight doesn't change much for the hirst few months, What they will
notice is looser pants in the waist, legs and hips staying about the same, shirts
that are much tighter in the chest, arms, and neck, and faster strength mcreases
than their skinny buddies. Their body composinon changes while thewr
bodyweight stays close 1o the same, the result of a loss in bodytar due 1o their
increasing muscle mass.

Both kinds of kids show improvement, and as their coach vou can take
price 1n the results they obtain under your guidance, and enjoy their progress
with them as they improve both their strength and their appearance,

Equipment

A lot of money has been wasted on weight rooms and gyms since the
1970s. Machines, as a general rule, are expensive, single purpose devices,
delivering one exercise per footprint on the floor at a high price per square foot
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of training space. Barbells, on the other hand, are cheap. They can be used for lots of differemt
exercises. The bench press, a single purpose device, 15 not an absolutely necessary piece of
equipment, since the exercise we use it for can be done with a flat bench and a power rack. All
of the exercises in this program can be done with 1 minimum of equipment, which allows for
the better use of resources. Instead of $100,000 spent on an average 13-station circuit of
machines, half that amount could be spent on the best barbell room in the world, with
bumper plates, good bars, and platform space to accommodate lots of lifters, all in the same
space.

Each stauon should be orgamized around the power rack, and each power rack should
have a platform attached to it, such that the inside floor of the rack is perfectly flush with the
surface of the platform. An 8'x 8" platform works well, providing plenty of room for every
purpose it will serve. The room should be equipped with as many of these as possible, within
the constraints of space and funding. These rack/platform units will use abour 96 square feer,
and 1n this space all the exercises in this program can be performed. If space permuts, the same
number of bench presses allow for the best use of training time by lots of athletes. The bench
press/bar assembly uses about 36 square feer. Six of each of these units, both platform and
bench press, would total 792 square feet. The layout of the room around this equipment must
take into consideration the amount of space necessary to load and spot the bars used on the
stations. Given enough space to move around and spot safely, an 1100 square foot room can
be used as a perfectly serviceable training room for 20 athletes at a ume. The general floor
plan will abviously depend on the room, but this facility could be laid out in a 25" x 45" room,
not a terribly big space. Twice that much space could accommodare a decent number of
athleres, and at that number coaching efficiency becomes the main problem to solve.

The power rack 15 the most
important piece of equipment in the room,
after the barbell iself. All our exercises can
be done with a good rack, barbell, and flat
bench (higure 8). It should be wide enough
between the uprights 1o just safely
accommodare the bar withour a lot of extra
room between the sleeves and the upnghts
(about 487), The wider the rack, within safe
limirs, the more easily it can be safely used
by taller, bigger lifters. The total height of
the rack should be such that the crosshar at
the top can be used for chin-ups and pull-ups
by tall trainees; a 7 44" 1o 8" 1all rack would
be fine for most everyone. The depth of the
= rack may need to accommodate a tramnee
2 ;ﬁlr{fm-:u:.m {:l lr;Ll:: 4}:‘1.-:':1 ..-hI::::s -I. II;1 ll:!I::“Ff.’w.n:’-" et squatting i_nsi.de it .cur:casi_c-mil:.-'_. 3111;[ for most
presented in this text can be done with this set-up, people an inside dimension of 28" is
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5 Mﬂ!ﬂbln. The base depth should be greater (abour 487), for upping stabality, Ir should be

gontinuous with the pladorm surtace (figure 9).
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An upright support bench for the bench press should be sturdy as hell, fully welded
with no bolted joints to loosen, and may or may not have adjustable hooks. If the hooks are
not adjustable, the fixed hook should be about 19” above the surface of the bench. It should
always have wide uprights, about 48" apart, to minimize the risk of loading problems by
inattentive trainees. The surface of the bench, with the padding compressed, will be 177, the
width will be 127, and the |:'r|.glh 487, The teet of the bench should not intertere wath the
lifter’s foot placement. It should be built in such a way thar 1t does not up back when heavy
weights are racked hard, There should be no obstruction for a center spotter standing at the
bencher's head (figure 11). Some benches are equipped with satery hooks, 1o allow a stuck solo
bencher a way to get the bar off him without having vo dump the bar on the floor or wan ull
Search And Rescue arrives. If these are present, they should be nght above chest height, about
9" - 10" above the bench.

Most weight rooms will want bench press benches, since having them frees up the
power racks for other exercises, but again, they are not actually necessary since the power
rack and a flat bench can be used for bench presses. If this iz to be done, a flar bench should be
the same dimensions as the support bench (figure 12). Too much padding will increase the
effective height of the bench, not good for shorter lifters and annoying 1o waller ones that have
used proper equipment before. Too wide a bench 1s:a bad problem at the bottom of the
movement, where it interferes with the shoulders and arms as the bar touches the chest.

Muost benches are upholstered with vinyl for ease of cleaning, This material wipes off
well, but fabric upholstery lasts many times longer, especially auto upholstery fabric. Fabric
also provides better traction for the back during lifting, It can be cleaned with a shop vac, and
stains can be removed with mineral spirits and a rag,

Figure 12, A flnt bench con be used with power
racks o sutisfy irnining reeds. It needs o be as
sturdy as a bench press bench.

Figure 1, A standnrd bench press bench, Niole
the safety hooks at the lower position o the

upriihts,
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Bars are the place to spend money, if you have it. If vou don’t, raise it somehow,
because cheap bars are dangerous, unpleasant to use, and a bad investment, Cheap bars will
bend. Even expensive bars can bend under the wrong circumstances, if they are dropped
Joaded across a bench, for 1nstance. But cheap bars will always bend, even under normal use,
A good bar should be properly knurled and marked, should be put together with roller pins
and not with bolts or screws, and should require little maintenance bevond
wiping 1t off eccasionally. It should be made to international comperitive specs,
50 that it will accommodate the different brands of plates that all weight roomis

4

eventually accumulate. Above all, a good bar 1s made of excellent steel, which
will not detorm with normal use, Expect to pay $250 or more {for a good bar
There are lots of cheap imported bars available for less than $100. They are junk,
Do not buy them. And do not hesitare 1o send back a good bar that bends under
normal use, since they are not supposed to do that, A reputable company will
replace a bar that lails, since their manufacturer will stand behind them in this
event., If they don't, tefl all your friends,

All real weight rooms are equipped with standard barbell plates with a 2°
center hole (figure 13). The little plates with a 17 hole are referred to as “exercise
plates”, and are not usetul since no good bar 15 commercially produced for them,

; Standard barbell plates come in 2.5, 5, 10, 25, 35, and 45 lb. sizes. OFf these, all are
necessary except the 35s. Any loading that involves a 35 can be done wath a 25
and a 10, and the space saved on the plate racks can be used for additional, more
usetul plates. Metric plates are 1.25, 2.5, 5, 10, 15, 20, 25, and occasionally 45
kilos. Good plates are milled 1o be close to the weight named on the casting, and

should be well within a half pound, or .25 kilo. Metric bumper plates go up to 25

hi

b —

3 Figure 13, Standard Olympic plates are the best choice. They come in a wide variety of denominations amd
construction. Metal plates a5 small as Y pound are very wseful and buamper plates up e 2% Kilogrms (55

poundst allow heavy bar loads with fewer plares
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kilos, and bumper plates are available from a few sources in pounds. Bumpers are usetul for
power cleans, and save a lot of wear and tear on bars and plattorms. All plates bigger than 25
lbs., or bumper plates 12 kilos or bigger, should be 17.5" {45cm) in dhameter,

Plate racks are available in two main stvles, an A-frame tree and a tray (figure 14). If
the A-frame 15 used, it should have two pins on ezch side so that 45's or other full-diameter
plates can be loaded on the bortom and smaller plates loaded on the wop pins. Such a rack can
accommaodate more than 630 lbs. of standard barbell plates. The pins themselves should be
made from at least 8 inches of 1" rod, so that the 27 hole in the plate fits over it with an inch
of slap. This is very important for ease of racking the plates - if the pins are made from 2°
pipe, both hands will have 1o be used every time a plate s racked. This can get 1o be
annoving. Travstvle racks are easy 1o use since there is no center pin, but usually do not hold
as many plates as a A-frame rack. They waork well for bumper plates, and can be made longer
for them since the load of rubber plates is less dense and heavy in the middle of the frame.

Fromre 14, An A-frame plate eack {left ) and two models of ey meks (center and nght), These con erther be
purchased or constructed by & cosch with some welding sKill

Collars are usually thought of as necessary satery equipment in the weight room
{figure 15). While collars are important on occasion, it 18 much more useful 10 learn to keep
the bar level so that plates dont slide off the bar. Plate slide is often a problem when
squatting, since walking a bar out of the rack unavoidably invaolves some side-to-side
movement when stepping back. Collars are
useful when squatting, but are less
important when benching and pressing,
since the bar theoretcally stays level
during the movement and only one step
out of the rack is used in the press. In the
event I:'lr 400 uneven E‘II.CTI."I-[".'H':I., E{‘Jll.lt'b are
quite handy. If it becomes apparent that
the trainee may lock one side out betore
the other it would be prudent to use them.
Figure 15, Four different types of collars It would alse be good 1o correct this error
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if possible. Collars are useful in the deadlift, since they help keep sloppy plates from
“walking” down the bar during the set down/pick up cycle. The same holds true for the clean,
although bumper plates aren’t as bad about this as standard plates unless they are old and

Worn out.

Caollars come in many designs, from inexpensive spring clips (which are very
serviceable and reliable unless worn out or sprung), to expensive, very sturdy

plastic types, to set-screw sleeve types, to adjustable competition collars. Springs
work fine for most training purposes. If security is a problem, 2 can be used on

each side.

Chalk should be provided in the weight room. It increases traction
between the bar and the hand, reducing the likelihood of lost bars and grip
accidents. It reduces callus formation, since stress against the skin of the palm and

fingers is a function of the movement of the bar against it, and callus forms in
response to this stress. It should be kept in a chalk box in a strategic location in
the weight room (figure 16). If the room does not provide the chalk, for whatever
misguided reason, the trainees should be required to provide their own. It can be
purchased at most sporting goods stores, or ordered over the internet. If the
room does provide the chalk and trainees insist on bathing in it, dropping chunks
on the floor, putting clouds of it in the air, or otherwise wasting it, insufficient
screaming at them is the problem. But training should not take place without

chalk.

Each trainee should have proper clothing, i.e. a t-shirt, stretchy sweats or
shorts, and a pair of shoes suitable for squatting and pulling, Some facilities
provide belts, but if these are not available the trainee needs to ger his own. One

Figure 16, Chalk stands pre available from any supplier of

gym equipment or gymnastics equipment. Chalk is a
necessary safety supply. Would any gymnast approach the
high bar without it during training? Weight trnining is no
less dependent on grip security and hand safety, A gvm
without chalk is a health spa,
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of the wonderful things
about strength training is
that minimal personal
equipment is actually
necessary, especially
compared with other sports.
The money spent on shoes is
about the only significant
expenditure the trainee has
to make, belts being cheap
and quite share-able berween
buddies.

Another thing each
trainee should have 15 a
tramming log, a journal to
record each workout (figure
17). No one can remember
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of | all the numbers involved in all the
exercises in a4 program. It might be that
the numbers for 4 couple of weeks of
workouts can be remembered just fine,
but a person’s entire training history
contains valuable data that should be
recorded for future use, This is
information that will be used each
workour and over the course of the
athlete’s training history 1o determine
the nature of problems and 1o analyze
productive tranming periods. Traimng
information should be written in a
formar that can be easily read by both

Fignre 17, All tramees should write down their workouis

in & iraining log, Muny fancy forms have been produced athlete and coach, since both will have wo
[or this purposE over the years !.'\-1|| AL |.1u."1|1|.':|l1.|'. ¢ sehoo] consult it on a I!'{‘E'llii.ll' hasis. A

composition book wiorks well, The trainee should never ST bk i
show up for o workoul without it 1 55 part of his workout COmMpPOosIon book Works just fine, an

pear and is & necessary tool for propress. the price 15 certainly right. A spiral tears
up too easily with use. The best training
book would be a bound ledger, with enough pages tor yvears’ worth of training notes, All
people who are serious about their training write down their workouts. Encourage this for

YOUr trainees,

Soreness and injuries

There are two more things that everyone who trains with weights will have: soreness
and injuries. They are as inevitable as the progress they accompany. If your trainees work
hard enough to improve, they will work hard enough to get sore, and eventually they wall
work hard enough to get hurt, As coach, it is vour responsibility to make sure that they are
using proper technique, appropriate progression, and safe weight room procedure. They will
still get hurt, but it won't be your fault - when people lift heavy they are risking injury. It is
an inherent part of training hard, and it must be prepared for and dealt with properly when it
happens.

Soreness is a widely recognized and studied phenomenon. Despite the fact that humans
have experienced muscle soreness since literally the Dawn Of Time, its cause remains poarly
understood. It is thoughr to be the result of inflammanon in the basic contractile umit of the
muscle fiber, and the fact that it responds well 1o ant-inflammartory therapy tends to support
this th.ory. Since muscular soreness has been expertenced by so many people for so long,
many misconceptions about it are bound to develop. They have. What is certain 15 that lacuc
acid (a transient by-product of muscle contraction) has nothing to do with it

Soreness is usually produced when the body does something o which it is not adapred.
An example of this would be the athlete’s first workout, if not properly managed. Another
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example would be an athlete’s first workout after a layoff, a thing that, if handled incorrectly,
can produce some of the most exquisite soreness a human can experience, More on this later,
Any time a workout program is changed, either by increasing volume or intensity or by
changing exercises, soreness normally results,

The onset of the perception of soreness is normally delayed, anywhere from 12 10 48
hours, depending on the age and conditioning level of the athlete, the nature of
the exercise being done, and the volume and intensity of the exercise. For this
reason, j.l. 15 I‘dfﬂ'rt‘dd 10 'in l]'l.lf el rL'i.:ir: titETﬂt'Ll.Tl'. Fi DG‘.‘H"IS, ar I:,{f!-'l}ﬁ']'f}ﬂ Set
muscle soreness, It has been many people’s observation that certain muscle
groups get sore faster and more acutely than others, and thart certain exercises
tend to produce soreness while others, even when done at a high level of
exertion, produce none at all,

The part of the rep that causes soreness 1s the eccentric, or “negative”
phase of the contraction, where the muscle is lengthening under the load rather
than shortening. This is thought to be due to the way the components of the
contractile mechamism i the muscle hibers are stressed as they stretch apart under
a load. And this explains why some exercises produce more soreness than others.
Exercises without a significant eccentric component, like the power clean, in
which the weight is dropped rather than actively lowered, will not produce
nearly the soreness the deadlift will. Deadlifts, like squars, benches, presses, and
many assistance exercises, have both an eccentric and concentric component,
where the muscles involved both shorten and lengthen under load. Some sports

e

activities, like cycling, are almost entirely concentric, since all aspects of correct
pedaling involve the shortening of the muscles involved and completely lack any
lowering or resistive component. Cycling, and resistance training assistance
exercises like sled pulling, are therefore capable of being trained very hard
without resulting in much soreness. Since soreness 15 inflammatory, it is likely
that the harder an athlete can train without producing high amounts of muscle
inflammation - and the attendant unfriendly hormonal responses - the beter for
recovery. Bur that is best left for another book.

Soreness, unless it 15 extreme, 15 no impediment to training. In fact, many
records have been set by sore athletes. If your athletes are not training hard
enough to produce occasional soreness, and therefore having 1o train through i,
they are not training very hard, Waiting until soreness subsides before doing the
next workout 15 a good way to guarantee that soreness will be produced every
ume, since the athlete never gets adapted to sufficient workload frequency 1o stop
getung sore. Extreme soreness thar interferes with the normal range of motion
must be dealt with on a case-by-case basis, and a decision made about whether or
not to train through it after it has been warmed up carefully and thoroughly. But
in general, if the warmup returns the movement to the normal range of motion,
the workout can be done. Some allowances might have to be made if 1t 1s

213




1V 1y Sfreeetn

determined that the soreness is the result of a lack of recovery from the preceding several
workouts; if the athlete is not getting recovered, there is another problem to solve.

In contrast to normal soreness, which by its nature 1s delaved for hours after the
workout, injury could be defined as something that happens to the body that is immediately
perceived as pain, and that persists after the movement has stopped. If pain occurs
immediately in response to a movement done during training, it should be assumed to be an
injury and should be treated as such, It is extremely important o develop the ability 1o
distinguish between injury pain and normal soreness, since your athlete’s safety and long-term
progress depends on this being done correctly.

When athletes return to training after some time off, their de-trained condition must
be considered when reintroducing them to the program. Depending on the duration of the
layoff, different approaches are taken. If it has been just a few (fewer than 5 or 6) workouts
missed, have them repear the last workout they did before the layoff. They should be able to
do this, maybe with difficulty but, hey, you didn’t ask them to miss the training. This will
result 1n less progress lost than if significant backing-up is done, and the following workout
can usually be done in the order it would have been had the lavoll not cccurred.

If the layoff has been a long one, a couple of months or more, care should be taken
when planning the first workout back. If an athlete has been training with weights for long
enough to get very strong, adaprations have occurred in more than just his muscles, The
nervous system and its relationship to the muscles, the “nevromuscular system”, has changed
too, and it remembers very well how to lift weights even if the muscles are out of condition,
This nevromuscular efficiency is quite useful when the athlete is in shape, but when detrained
it allows him to lift more than he is actually in condition 1o do without incurring adverse
effects. Spectacular soreness, as mentioned earlier, will result unless restramt is used in
determining volume and intensity. Herotsm 15 not demonstrated when a guy comes back after
a year’s layoff and tries to repear his PRs. Unless you have absolutely nothing else important
to do for several days afterward, exercise pood judgement when doing the first workout back
in the gym.




Misconceptions About Training Youth

KNOWLEDGE TO SHARE WITH PARENTS AND ADMINISTRATORS - LON KiLGORE, PHD
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There has been considerable debate among the public, educators, coaches, physicians,
and scientists as to when it is appropriate to begin weight training in children and adolescents,
A variety of apparently sound reasons have been provided as grounds for not training youth
or training them only with the use of machines with pre-determined movement pathways.
Presented here are some common criticisms leveled at the training of youths by the biased,
misinformed, and int:-:prr'i:‘nn'd. Each of these commaon ¢laims is followed by an objective
examination of the scientific and medical literature, Although this book 15 most relevant 1o
students just beginning high school, the wide array of maturation rates in children makes
these issues relevant to the coach. Every coach should be versed in the literature and theory
surrounding his profession and be able to defend his methods of training. Lack of knowledge
can be mistaken for lack of competency.

Criticisms of Youth Weight Training
(1) Weight training has been portrayed as ineffectual in improving strength in younger
children, as hormonal response is largely absent in preadolescents.

Although most students benefiting from this text will be pubescent, a significant
number will not. As such this information can be quite valuable tor the coach. Studies that
demonstrated a lack of strength increase were inadequate in magnitude of tramming load,
training volume, duration, or did not use the simple principle of progression (Ainsworth,
1970: D-;::u.:her[}r, 1987; Hetunger, 1958; Kirsten, 1963; Siegel, 198%: Vnjens, 1978). Research
points to the loads, volumes, and durations similar to those commonly used in the training ol
competitive weightlifters 1o be effective in increasing strength in children. A program’s ability
to increase strength appears 1o be more
closely related o the intensity of training
than on volume (duration) of training,
High intensity programs have been
shown to increase strength in
preadolescents 1n 6 weeks or less (Mersch,
1989: Mielsen, 1980; Ozmun, 1991,
Wescott, 1979). If the conventional
wisdom that weight training is ineffecuve

in children, simply because they do nor

produce sigmficant amounts of

: : " testosterone, were correct, females of all
Figure 1. Curt White, 12 vears old in this natonal

championship photes, began training with weights several ages would be unable to ger strong as
years earlier and developed inte one of the strongest men they produce only a tenth of the amount
in Li% histary, the holder of the American record Ulean &
Jerk of 440 pounds in the 181 Ib class. Kids can get very
stronir using sound exercise principles that progrressively
challenge them physically

secreted by an adult male.
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Within the clinical community there is a general recommendation thart all physical
activity be prescribed at moderate levels. With respect to weight training, this
recommendation excludes powerlifting, weightlifting, bodybuilding, and general training with
maximal weights until the completion of puberty. The unlity of this recommendaton points
to inexperience, and a lack of understanding of the activity by the clinical communiry. By
specifically naming these types of training on their condraindicated hst, they
propose to eliminate high volume - low intensity weight rraining (body
building), low volume - high intensity weight training (powerlifuing), and
moderate volume - moderate to high intensity training {weightlifting) from
vouth training. Any coach thar artempis to use these overly restrictive guidelines
will be ineffective in making a stronger, healthier young athlete. An analogy
demonstratung the lack of reason within the chimcal communiry’'s

recommendation would be to argue against sprinung (high speed - low volume
training), against distance running (low speed - high volume tramming}, and
against middle distance running (moderate to hugh speed - moderate volume
training) in the young trainee. To produce a track athlete within these guidelines
would be virtually impossible. I is revealing that they fail to see ths
INCoNsistency.

Another problem with these guidelines 14 the clinical community’s
position on the use of progression (recommended use of progressive resistance
training). The premise of progression is to make the body work harder than it
has worked previously, then repeatedly apply thar load over the following days
and weeks until the body adapts to it by becoming stronger. Inherent in this
concept is that the athlete must be pushed bevond his current work capacity in
order to make gains. Another term for pushing beyond their current work
capacity 15 “maximal” or “near maximal” work, something the climcal
community recommends against (i.e., the stated inconsistency). An efficient and
effective method of progressive resistance training that can be safely employed is
detailed in the programming chaprer of this book.

(2) Injury rates with weight training are a continual source of concern and have
been proposed as one of the major rationale for precluding children’s traiming
with weights,

One of the strongest supporting documentations of this claim is a report
from the US Consumer Product Safery Commission (1987) in which it 1s stated
that weightlifting can cause injury 1o children. The report claims that 8543
weightlifting-related injuries occurred in children younger than 14 years of age.
Strains and sprains were the least severe injuries (and most commonly reported)
and {ractures were the most severe {and least commonly reported) injuries noted
in the study. This study did not examine any conditions that may have

k]
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predisposed the subjects 1o injury, nor did it examine the training history and program of the
subjects. It was noted, however, that a large percentage of the injuries occurred in
unsupervised training in the home. In adults, weight training is often recommended as a
means to reduce the frequency of injury and 15 also used to re-establish normal function after
joint and soft tissue injury. Data from adolescent male football players point to this as a
potential use in young athletes as well. Cahill (1978) noted that the number and severity of
knee injuries was reduced in athletes who trained with weights. Further evidence of the safery
of weight training relative to other sports and exercise activities can be seen in the injury rates
of other youth sports (Hamill, 1994). Weight training's injury rate of 0.0012 injuries per 100
participant hours pales to the 6.2 injuries per 100 participant hours in youth soccer and 1.02
injuries per 100 participant hours in basketball. Time in the weight room carries even less risk
of injury than a traditional physical education class where there is an injury rate of 0.18
injuries per 100 participant hours. In fact, weight training, unlike many other sporting
activities is an accepted and recommended therapeutic modality following injury. If weight
traning can damage injured vissues, why would any responsible clinical professional
recommend them for rehabilitation or prevention? The idea that healthy juvenile muscle,
bone, and tendon is more fragile than injured adult tissue is baseless.

Epiphyseal plate (growth plate) fractures may be the key concern in this controversy,
Damage to these plates induced by weight training is frequently cited as a reason for avoiding
weight training in children, The existing medical and scientific data do not support this as a
valid contraindication, One instance of epiphyseal fracture attributed to weightlifting has been
reported in preadolescents (Gumbs, 1982). In pubescent athletes, five publications have
reported instances of fractures related 1o weight training (Benton, 1983; Brady, 1982; Gumbs,
1982; Rowe, 1979; Ryan, 1976). The overwhelming majority of these injuries were attributed
to improper technique in the execution of the exercises and excessive loading. Each repont
failed to consider that the injury may actually have occurred as a result of contact with the
tloor or other object subsequent to loss of balance and f alling, and not be attriburable 1o the
actual weight training movement. Further, proper diagnosis and treatment of this rare injury
resulted in no detrimental effect on growth (Caine, 1990).

It has also been noted that weight training does not interfere with growth by other
means (Ramsey, 1990; Sailors, 1987; Seigel, 1989; Weltman, 1986), Research reviewed by
Theintz (1994) seems to suggest that sport training for less than 15 hours per week was not
disruptive to hormonal status, growth or puberty.

Training programs in which training loads are prescribed and monitored and in which
training activities are supervised have proven to be remarkably safe in terms of the frequency
of injury occurrence, Several studies have followed the rate of injury during training programs
of several weeks to a year in duration (Pierce, 2000; Ramsay, 1990; Rians, 1987: Servidio, 1985;
Sewall, 1986). Rians’ 14-week long study (1987) reported only one minor shoulder strain
which resolved itself by the end of the study. One study of importance to the competitive
weightlifting community, or any other group using higher percentages of maximum, is the
one-year study of a USA Weightlifting Regional Development Center program thar included
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more than 70 pediatric athletes in which no reports of injury were noted (Pierce, 1999). The
bortom line is that it seems 1o be the level of supervision, not the practice of weight training
that is problematic. Qualified coaches need to be in the weight room any time a youth is
training.

Weight Training Benefits for Youth

The benefits of strength training are unquestionable. It is considered an
essential element in preparing for competition in virtually every sport, The
American College of Sports Medicine recommends that nearly everyone train
with weights for the health benefits associated with resistance training, It s
consistently one of the top three recreational exercise activities in the US,
according to the Sporting Goods Manufacturers Association. An understanding
of these benefits by parents, school personnel, and medical staff is important for

acceptance of the use of weight training in school-age populations.
(1) Strength and power increases with proper training in children.

An indication of this relationship can be seen simply by comparing
strength norms for the US youth population and performances of weightlifters
competing at USA Weightlifting events, high school powerlifting events, and
from scientific data demonstrating increases in vertical jump (a measure of power
output) following weight training in children (Nielsen, 1980; Weltman, 1986).

(2) Neuromuscular coordination improvement in children has been linked to
repetitive practice of the specific skill (regardless of the skill investigated).

The ages that
'.j appear to be optimal for
8% learning movement
— * patterns are berween 9 and
12 vears of age (Singer,

L 1970). The average age of
f incoming freshman will be
14 vears, not too far from
the opuimal motor
development ages. The
preponderance of data

suggests that there are no
§ ;. =

Figure 2. While weight traiming for kids can dey elop sport valid reasons to-asmme

related finess, good coaches consider how accessory traimimg that these children cannot

combaned with on-the-field practice affects the child, effectivelv learn and
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correctly execute weightlifting skills repeatedly if taught and supervised properly. Free weight
exercises develop balance and coordination that cannot be developed using machine weights.

(3) Weight traiming 15 inclusive.

Many sporis select directly or indirectly
for very specific physical attributes {Duguet,
1978; Keogh, 1999) or involve competition
against other youth repardless of body mass.
Powerlifting and weightlifting, with their
multitude of weight classes and age groups, allow
for athletes who tradinonally have few
competitive outlets the opportunity for
competition in a controlled, equitable

environment. Even in a non-competitive weight
. _ _ room, any student or athlete can experience

Figare 3. Every kid can smile in the weight room. o rE 5 -

No other training activity lets everyone SUCCESS SINCE ANy participant can improve his

experience the jov of success regardless of performance. As such the acuvity may be more

s fa i1 b] . . i i .
phESca) cupechy suttable for child participation than sports where
success is measured simply by victory or defeat.

Recommendations
Based on the available medical and scientific data we strongly recommend:

1. Weight training programs for youth should be conducted by well-trained adults. Ideally,
the supervising staff should be certified to coach and certified in first-aid. The American
Academy of Pediatricians proposes that it 15 essenual that all stalt working with children
should be trained in supervising strength training through completion of programs from
universities or professional organizations, Few universities possess faculty that are both
experientially and academically prepared to teach coaches proper coaching methods
pertaining to weight rraining, USA Weightlifting, in particular, and the National Strength
and Conditioning Association both have strong coaching education programs for
developing and certifying coaches that are easily accessible. Ensure that the cerufying

authonty you choose 15 backed by an organization with protessional membership and that
the certification examination is rigorous. Obtaining a cernfication from an organization in
business only 1o sell them is rarely of value, Professional workshops, when conducted by
trained professionals, are also appropriate methods for gaining expertise,
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Weight tramning should take place in facilities equipped 1o support sale training practices.
& B F P PP BF

Use of quality free weights in supervised weight training sessions, as presented i thus
book, can be done inexpensively,

Skill-based weighthiting programs that include a wide variery of general athleuc
preparation are appropriate for children and can commence between the ages of 9 and 12
vears of age.

Total exercise traiming time should not exceed 15 hours per week. Coaches
must consider the cumulatve effect of all the trainee’s physical actuvites. We
recommend a holistic approach 1o training, an approach that requires the

h.

coach to be cngnimm of the trainee’s exercise/acuvity behaviors en and ol f

CAnipuls.

5. Uulization of maximal
weights, although no data
currently establishes a clear-
cut relationship, has been
opposed as a practice that
places the chald athlete ar risk
of imjury, We do not
discourage use of maximal and
near-maximal loads (see
Chapter 7 lor clantication).
These loads should be used
cautiously and applied only as
part of a regimented training
program for techmcally

- proficient trainees. Each

,;jﬁ attempt and set must be

_ supervised and satety measures

Figure 4. Weight training s for evervone d

regardless '!:'r-ilj_lt'.L'_:.'ﬂ-;l:vﬂr..-illllil spon must be in place, Excellence in

technique should be
emphasized rather than the

amount of weight hilted.
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vears experience in the fitness industry and 10 years
personal experience as a competitive powerlifter. He
has coached athletes in barbell and strength sports since
1980. He was in the very first group 1o sit for the
NSCA's Cerrified Strength and Conditioning Specialist
exam in 1985, and has been continuously certihed since
then. He was cerufied by USA Weightlifting as a Level
Il Coach in 1988, and currently holds the Senior
Coach certification. He has coached numerous national
level competitors, and many thousands of people
interested in improving their health and strength.

Lon Kilgore, Ph.D. is a professor of kinesiology at
Midwestern State University (USA) where he teaches
exercise phvsiology and anatomy. He also holds a
senior faculty appointment in Exercise Science at
Warnborough University (UK). His career as an
Olympic-style weightlifter began in 1972 as a means o
improve his wrestling performance. His wrestling
career ended after high school, but weighthitng
continued and he has had many national event podium
appearances over his 30 plus years of compentive
experience. His coaching efforts began in 1974 when he
ook five athleres to the AAU Junior Olympic
Mationals and since those early days he has remained
active in coaching national and international caliber
weightlifrers. He also did a three year stnt as a NCAA
DIl strength coach. He has worked with athletes trom
the beginning ranks to professional and Olympic
athletes. He is currently Chair of the Sports Science
Commitree and a coaching course instructor for USA
Weightlifting and a member of the Board of
Certification for the American Society of Exercise
Physiologists.

242




" R s, [ e N L B B b - SRR R Wi RN aAanRAg, TE SES g ik RS TRS0E-SARaaple T B-SERERSA St W S e Sl 0 Tl TSR R
I TR = 3 = .

designed specific: |||1 for training beginners, Learn how o effectively and sately coach the basic
core hifts .l1'|d their programming in an easy to do, step-by-step process. Featuring the most
heavily illustrated exercise chaprers in print, Starting Strength shows the reader not only how
ver teach the lifts, but how o recognize and correct technique errors, The book features flip
animattions of cach exercise ]'h'.'rﬂ T COrrect Iy, along with pracrcal interpretations of
coaching theory, and the anatomical, physiological, and mechanical pnnciples of mraining, It
will help prepare coaches and personal trainers 10 be more effective strength and conditioning
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kniow what they are writing abouor, they know bow toowrite effectively o beemn with,

Mike Lamiberi

Editor, Powerlifiing USA
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: i i :
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pedd Ber anyvone interested i high level performance.
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Fopthall Coach - 30 years High School and University Experience

"SWohen oo comes o rexching and o eveloping strength and explosive power, thissy stem 15 ong

ab rthe best thore is, 1 copch uses disge RLARLT indd hoard work o ver these tcochings across rhe

s g H eaider s
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"Srarrimy =irenpth perteetly nuthnes a wav for anyv coach, regardless of cxpericnce or lacl

lreredst, to reach the tundimenals of prioperly esecuting § =1fe. v et tghly ettecnive strenprl

|'|I-:_I LITY II I-.||:': |:I|. LLEIELZATIAREY a0 LI |_| s |._|E|.L=| CRErFClees, Lalvie Vil e I'\."..-_l|_|l|| '||. (4t REE

ang tor the buck in the least amount of rime. If vou truly have 4 passion for maximazing

vour gthlete s performance, this boak is a must for any cooch s librarm

Dereck A llord

CHilensive Coordinoator = Garland High School
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