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A human being should be able to change a diaper, plan an invasion, butcher a hog, conn a ship,
design a building, write a sonnet, balance accounts, build awall, set a bone, comfort the dying, take
orders, give orders, cooperate, act alone, solve equations, analyze a new problem, pitch manure,
program a computer, cook atasty meal, fight efficiently, and die gallantly. Specialization is for

insects.
Robert Heinlein



Foreword

Many things have happened since | started the writing of Starting Strength: A Simple
and Practical Guide for Coaching Beginnersin 2004. As aresult of its publication | have had
the opportunity to meet and learn from many new people. Itis my sincerest hope that the
additions to this book that are the direct result of their input make a difference in its
usefulness. Greg Glassman, Tony Budding, Carrie Klumpar, Michael Street, Kyle Gulledge,
Becky Kudrna, Dr. Kelly Starrett, and Mike Burgener have all contributed to this work.

As always, | am indebted to Glenn Pendlay and Lon Kilgore for many years of lab time
as we trained, worked, and learned together. Stef Bradford has, quite literaly, made al this
possible through her many kinds of support. She provided the finish edit for the manuscript,
and thereby immeasurably increased its quality. Bill Starr started me down this path many years
ago, and my continued association with him has been productive, interesting, and at times very
weird. Heis the Hunter. S Thompson of strength and conditioning, a very important part of
our industry and our profession. We have had a lot of fun.

Also in this interim, my teacher Philip S. Colee passed away after along - and let me
assure you, a very hard-fought - battle with cancer. Y ou have not witnessed determination
until you have seen a man wearing an oxygen bottle do deep squats for sets of fiveacross. In
the process of telling metastatic cancer to Go To Hell - that it was not going to prevent him
from living his remaining days as he saw fit - he taught many of us here at the gym what was
possibly the most valuable lesson of his long career in education: no matter what your personal
circumstances might be (the universe is unconcerned with such details), you get out of life
exactly what you have contributed to the effort. Itis my honor to have been his student. He
will be missed. This book is dedicated to him.

Rip



"When one teaches, two learn."

Robert Heinlein
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Basic Barbell Training

But with Nautilus equipment, a minimum-wage employee could be taught very quickly how to use
the whole circuit, ostensibly providing a total-body workout with little invested in employee
education. Furthermore, the entire circuit could be performed in about 30 minutes, thus
decreasing member time on the exercise floor, increasing traffic capacity in the club, and
maximizing sales exposure to more traffic. Nautilus equipment quite literaly 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 amost impossible to gain muscular bodyweight doing a circuit. People who were trying to do
so would train faithfully for months without gaining any significant muscular weight at all. When
they went to 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 circuit.

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 thisway. The
genera pattern of strength acquisition must be the same as that in which the strength will be used.
The nervous system controls the muscles, and the relationship between them is referred to as
"neuromuscular.” When strength is acquired in ways that do not correspond to the patterns in
which it is intended to actualy be used, the neuromuscular aspects of training have not been
considered. Neuromuscular specificity is an unfortunate reality, and exercise programs must
respect this principle the same way they respect the Law of Gravity.

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 trainee's particular movement patterns,
minutely fine-tuned by each individual limb length, muscular attachment position, strength level,
flexibility, and neuromuscular efficiency. Balance between dl the muscles involved in a movement
Is inherent in the exercise, since al 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 of the system — when that system is used in the
manner of its design, it functions optimally, and training should follow this design. Barbells allow
weight to be moved in exactly the way the body is designed to move it, since every aspect of the
movement is determined by the body.

Machines, on the other hand, force the body to move the weight according to the design of
the machine. This places some rather serious limitations on the ability of the exercise to meet the
goecific 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 partem that exists
independent of a machine designed for this purpose. No natural movement can be performed that
does this. Quadriceps and hamstrings always function together, at the same time, to balance the
forces on either side of the knee. Since they alwayswork together, why should they be exercised
separately? Because somebody invented a machine that lets us?

Even machines that alow multiple joints to be worked at the same time are less than
optimal, since the pattern of the movement through space is determined by the machine, not the
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Strength: Why and How

individual biomechanics of the human using it. Barbells permit the minute adjustments during the
movement that allow individual anthropometry to 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 is being trained.

There are other benefits as well. All of the exercises described in this book involve varying
degrees of skeletal loading. After al, 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 stress 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.

And barbells are very economical to use. In practical terms, five or sx 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 brand of modern exercise machine. Even if cost is not a factor, utility
should be. In an institutional situation, 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 correct decision about this may directly affect the quality of your training experience.

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 a way to learn
how. This book is my humble attempt to address this problem. This method of teaching the
barbell exercises has been developed over 25 years in the commercial fitness industry, the tiny little
part of it that remains in the hands of individuals committed to results, honesty about what works,

and the time-honored principles of exercise science. | hope it works as well for you as it has for
me.



Basic Barbell Training

This York Barbell model 38 Olympic Barbell set
was obtained from the Wichita Falls Downtown YMCA.

It was used for nearly 50 years by thousands of men and
women. Among them was Bill Starr, famous strength coach,
Olympic weightlifter, and one of the first competitors in the

new sport of Powerlifting. Bill was the editor of Hoffman's

'‘Strength and Health” magazine and Joe Weider's "Muscle" magazine.
He was the coach of numerous national, international, and Olympic

teams, as well as one of the very first full-time strength coaches

at the collegiate and professional level. He is one of the most
prolific writers in the Iron Game, with books and articles published
over 5 decades. His influence is still felt today through the
accomplishments of his many athletes and training partners.
His first weightlifting was done on this set.
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Basic Barbell Training

The squat has been the most important yet most poorly understood exercise in the training
arsena for avery long time. The full range of motion exercise known as the squat is the single
most useful exercise in the weight room, and our most valuable tool for building strength, power,
and size (fig. 2-1).

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 to be
used, over their anatomically full range of motion. 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
transfers kinetic power from the prime movers to the bar. The trunk muscles 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 squat, that the muscles get smaller the farther away from the core they are, and that

the squat works them in exactly this priority
(fig. 2-2). Balance is provided by the
interaction of the postural muscles with the
hips and legs, starting on the ground at the
feet and proceeding up to the bar, and
controlled by a massive amount 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. Not only is the core strengthened, it
IS strengthened in the context of a total
physical and mental experience.

The squat is poorly understood
because it involves the use of many muscles
- more than most people redlize - and
most of the people that don't understand it
have never done it correctly themselves.
This means that they can't appreciate the
true nature of the movement and the
interactions of dl the muscles working in a
coordinated manner, since to truly
understand a thing it must be experienced

Figure 2-1. Depth landmarks for the full squat. The top
personally. The more people who learn to

of the patella (A) and the hipjoint as identified by the

apex of the crease in the shorts (B). The B-side of the squat correctly, the more people who will
plane formed by these two points must drop below understand the squat and, like ripplesin a
parallel with the ground. :

pond, knowledge and strength will spread

through the masses. This process starts
here, with you.
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Figure 2-2. Total-body power development originates in the hips, and the ability to generate power diminishes
with distance from the hips. Note also that the further from the center of the body, the greater the angular
velocity with which the bodypart can move, enabling the application of power through acceleration. From a
concept by David Webster, versions of which have been used by Tommy Kono and Bill Starr. This concept has
recently gained new traction under the names "core strength," "core stability,” and "functional training". It
seems rather obvious to the authors that an athlete with a 500 Ib. squat has a more stable core that that same
athlete would with a 200 |b. sguat.

Squat depth - safety and Importance

The full squat is the preferred lower body exercise for safety as well as athletic strength.
The squat, when performed correctly, is 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 is the
"when performed correctly" qualifier. Correctly is deep, with hips dropping below level with the
top of the patella. Correctly is full range of motion.

Any sqguat that is not deep is a partial squat, and partial squats stress the knee and the
quadriceps without stressing the glutes, the adductors, and the hamstrings. The hamstrings, groin
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muscles, and glutes perform their function in the squat when the hips are stretched to the point of
full flexion, where they get tight — the deep squat position (fig. 2-3). The hamstring muscles,
attached to the tibia and to the ischia tuberosity of the pelvis, and the adductors, attached
between the media femur and various points on the medial pelvis, reach a fu]l stretch at the very
bottom of the squat, where the pelvis tilts forward with the torso, stretching the ends of the
muscles apart. At this stretched position they provide a slight rebound out of the bottom, which
will look Jike a "bounce," and which you will Iearn more about later. 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 finish their work, with help from the
adductors and glutes, by straightening out, or "extending," the hip.

Figure 2-3. Muscular actions on the knee. The anterior force provided by the quadriceps isbalanced by the

posterior force provided by the hamstrings in the deep squat position. The depth is the key: partial (high) squats
are predominately quadriceps/anterior, and lack balance.
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In a partial squat, which fails to provide a full stretch for the hamstrings, most of the force
against the tibia is upward and forward, from the quadriceps and their attachment to the front of
the tibia below the knee. This produces an anterior shear, a forward-directed diding force, on the
knee, with the tibia being pulled forward from the patellar tendon and without a balancing pull
from the opposing hamstrings. This shearing force — and the resulting unbalanced strain on the
prepatellar area — may be the biggest problem with partial squats. Many spectacular doses of
tendinitis have been produced this way, with "squats" getting the blame.

Figure 2-4. The variation in squat depths commonly seen in the gym. A. Quarter-squat, B. Haf-squat. C. A
position often confused with parallel, where the undersurface of the thigh is parallel with the ground. D. A
parallel squat according to the criteria established in fig. 2-1.

The hamstrings benefit from their involvement in the full squat by getting strong in direct
proportion to 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 to the conditioning program. The ACL stabilizes the knee: it
prevents the tibia from sliding forward relative to the femur. As we have aready 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 full squats can protect the
ACL during the activities that we are squatting to condition for. In fact, athletes who are missing
an ACL can safdly squat heavy weights, because the ACL is under no stress in a correctly
performed full squat (fig. 2-5).

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 squat position.
This predisposes the trainee to back injuries as a result of the extreme spinal loading that results
from putting 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, since it
allows them to claim that their 17 year-old linemen are al squatting 600 Ibs. Your interest is in
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getting strong (at least it should be), not in playing meaningless games with numbers. If it's too
heavy to squat below parallel, it's too heavy to have on your back.

V. Medialis

Adductors
(medial)

Hamstrings

Figure 2-5. Forces onthe kneeinthe squat. The
hamstrings and adductors exert a posterior tension on
the tibia, and the net effect of the anterior quadriceps
tendon insertion is an anterior force against the tibial
plateau. With sufficient depth, anterior and posterior
forces on the knee are balanced. The anterior and
posterior cruciate ligaments stabilize anterior and
posterior movement of the distal femur relative to the
tibial plateau. In the correct squat, these ligaments
have very little to do.

Learning to squat

Olympic weightlifters provide a perfect
illustration of the safety and benefits of the
full squat. As of the 2004 Olympics 167 of
the 192 countries in the world compete in
Olympic Weightlifting. More than 10,000
individuals compete annually in [IWF
(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 lifters). 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 correct: they squat
way below parallel every training day, and
most programs call for six days per week.
Isn't it fascinating that 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  enhancement, muscul ar
stimulation and growth, connective tissue
stress and strength, psychological demand and
toughness, and overall systemic conditioning
than the correctly performed full squat. In the
absence of an injury that prevents their being
performed at all, everyone that lifts weights
should learn to squat, correctly.

The squat begins at the rack, or the squat stands, whichever is available. Set the rack height
so that the bar in the rack is at about the level of your mid-sternum. Many will perceive this as too
low, but it's better to be a little low taking the bar out of the rack than to have to tiptoe back into

the rack with a heavy weight.
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The Squat

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 eye will be more comfortable with the setting.

We will use a fairly neutral foot placement, with the heels about shoulder width apart, the
toes pointed out at about 30 degrees (fig. 2-6). Excessive width tightens the hips at the bottom,
and excessive narrowness prevents adductor stretch and causes the quads to jam against the belly
in heavier trainees, both of which prevent proper depth. Many people will use too narrow a
stance, so make sure you're wide enough to permit a good position at the bottom. Look down at
your feet and make a mental picture of what you see.

Figure 2-6. Map of foot placement in the squat, as seen Figure 2-7. Your point of view of your stance.
from above.

Now comes the crucid part of learning the movement. You are going to assume the
position you will be in at the bottom of a correct squat, without the bar. Thisis far superior to
doing it first with the bar, because any errors in position can be eadly corrected without the bar
adding to the complexity of the syssem. And if you've dready been there without the bar, getting
to that position again with the bar is much easier. Assume the correct stance, and squat down, all
theway. Don't even think about stopping high, just go on down to the bottom. Make sure that
your correct foot position has been maintained, because sometimes a lack of flexibility will ater
your stance on the way down. If it has changed when you get to the bottom, correct it now.
Next, put your ebows against your knees, palims of your hands together, and shove your knees
out. This will usually be a decent bottom position, and if your flexibility is not great, the
position acts as a stretch if you maintain it for a few seconds. Remember, proper depth is
essential in the squat, and this low bottom position lays the groundwork for your attaining good
depth from now on.

Say in the bottom position for a few seconds, to dlow for some gretching. If you get
fatigued by holding the position, it might indicate that your flexibility is not quite what it should
be. Stand up and rest a few seconds and go back down to get some more stretching done and to
reinforce your familiarity with the bottom position. This is the most important part of learning
to squat correctly, snce good depth isthe difference between a squat and a partid squat.
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Figure2-8. Use your elbows to stretch into the correct position at the bottom. The femurs are parallel to the
feet, feet are flat on the ground at the correct angle, hips are back, knees arejust a little forward of the toes, and
the back is at an angle that will place the bar over the middle of the foot, about 45 degrees.

Now is the time to notice some
important details about the bottom position.
Your feet should be flat on the floor, your
knees are shoved out to where they are in a
parallel line with your feet, and your knees are
just a little in front of your toes. Your back
should be as flat as you can get it, but if it's not
perfect we'll fix it later. Also notice that it is
inclined at about a forty five degree angle, not
at all vertical. Y ou may think it's vertical, but it
won't be and it's not supposed to be.

Figure 2-9. Knees should bejust slightly in front of
the toes.
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A word now about knee position and adductor, or "groin" muscle function. This method
utilizes a stance that requires a knees-out position, both at the bottom and on the way down.
Knees-out does two important things for the squat: it allows for easier depth, and it adds the
adductors to the movement. As for depth, the aforementioned jamming effect of the thighs
against the belly affects most people, regardless of the degree of chubbiness. The tendency to
scop the descent of the hips when the belly contacts the thighs is aimost universal, as is the
tendency to round the lower back when this happens. This, in combination with the fact that if
the toes point forward, as is usual with a narrow stance, the knees will go forward too, makes good
depth hard to reach. The knees can travel forward until they literaly touch the floor, and the hip
will not drop below the patella (fig. 2-10). Your knees should go to a point just in front of your
toes, and this position will vary with your anthropometry (afancy way of saying individual physica
dimensions). If your knees stop too far back behind your toes, you have to lean too far forward to
stay in balance. Knees too far forward produces too acute a knee angle, throwing your weight on
your toes and making hip drive out of the bottom inefficient by loosening the hamstrings.

Figure 2-10. Knee position does not determine depth. Same depth, different knees. Depth is a function of hip
position only.

The role of the adductors in the squat is a bit more difficult to understand. One sure
indication of weak adductors is the inability to keep your knees out during the squat, a symptom
that sometimes gets interpreted as weak ab-ductors, the muscles on the outside of the hip. So a
good understanding of the anatomy here is important Note that all these muscles essentially
originate in the groin area and insert on the medial femur area. As such, their function will be to
shorten the distance between these two points. When you squat, or simply squat down, notice
what happens to the distance between these two points — it increases, as can be easly
demonstrated by placing one finger on the origin in the groin area (do this in the private, please)
and another finger placed on the inside of the knee (fig. 2-13). As you come back up, the points
get closer together, illustrating the fact that these muscles contract during the squat. The
adductors can function in the squat only when the knees are out. If the knees are together, as
when they point forward and the thighs get parallel to each other, the groin muscles are in a
position where they are already shortened without having lifted any of the weight. This forces the
quads to do al of the work, while the adductors have contributed nothing to the movement.
Since we are trying to strengthen more muscles and lift more weight, it makes sense to use the
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adductors during the squat. If the groin is injured, this information is useful as well: you can squat
with a closer stance until it heals.

16
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Figure 2-13. A demonstration of adductor function. Note the differences in the length of the rope laid
alongside the inner thigh, illustrating the change in length of the adductor between the top and bottom of the
squat. Adductors extend on the way down and contract on the way up, contributing to hip extension. Adductors
are an important part of the "posterior chain”.

Electromyography studies have shown that the glutes and hamstrings are the prime movers
out of the bottom of the full squat, (adductors contribute as well, although this has not occurred
to many researchers) and it is best thought of as a "hips" movement. After the bottom position
has been established, come up out of the bottom by driving your butt straight up in the air. Up,
not forward. This keeps your weight solidly over the whole foot instead of shifting to the toes.
Think about a chain hooked to your hips, pulling you straight up out of the bottom (fig. 2-14).
Don't think about your knees straightening out, don't think about your feet pushing against the
floor, don't even think about your legs. Just drive your hips up out of the bottom and the rest will
take care of itself. Keep the chest up while you are driving the hips, so that your back maintains a
constant angle with the floor as you move out of the deep position.

This important point should not be missed. Our previous discussion about the use of the
hamstrings in the squat is applied here. The squat is not a leg press, and pushing the floor with
the feet provides an inadequate cue for the hamstrings, adductors, and glutes to provide their
power out of the bottom. Hip extension is the first part of the upward drive out of the bottom.
When you think about raising your butt up out of the bottom, the nervous system has a simple,
efficient way to fire the correct motor units to initiate hip extension. |If you are having trouble
with this movement, it will help to have a coach or training partner push down on your sacrum
from above while you are in the bottom position, and then drive up against the pressure. If you
can do this in balance you are driving up correctly.

17
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Figure2-14. An interesting way to visualize hip drive in the squat.

Figure 2-15. The back angle during the drive up from the bottom is critical to the correct use of the hips. The
correct angle is produced when the bar isjust below the spine of the scapula and directly vertical to the middle

of the foot, the back is held tight in lumbar and thoracic extension, the knees are parallel to the correctly-placed
feet, and the correct depth is reached, as discussed later.

18
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Now you're ready to squat.

You have already been in the position you will go to at the

bottom - now you're just going back down there with the bar. First, chalk your hands. Chalk is
always a good idea, because it dries out the skin, and dry skin is less prone to folding and abrasion
than moist skin, and therefore is less prone to problem callus formation. If the weight room is not
equipped with chalk, bring your own. If the gym complains, change gyms.

Face the bar. ALWAYS an empty bar at first Always. There will plenty of time very soon
to add weight. The rack should be set so that the bar hits you at about the middle of the sternum,
a position that will be neither too high nor too low on the back when the bar is placed there. The
preferred bar placement is NOT high on the traps, just below the neck, although that is the

Figure 2-16. The position of the bar in the rack should be at
about the middle of the sternum.

placement preferred by Olympic
weightlifters. Use the lower position,
where the bar is carried just below the
spine of the scapula, on top of the
posterior deltoids. This lower position
shortens the lever arm formed by the
weight of the bar transmitted down the
back to the hips, producing less torque
at the low back and consequently a
safer exercise (fig. 2-18). If your
shoulders are not flexible enough to
assume this position at first, they will
stretch out over a couple of weeks.
The high-bar position can be used until
then if necessary, but continue to
shove the bar down as low as possible.

Figure 2-17. Position of the bar relative to the skeletal anatomy of the back.

19
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Figure 2-18. Torque against the lower back
increases with the distance between the bar and the
hips. Therigid trunk segment acts as alever arm
acting on the point of rotation at the hips. The
longer the distance between the force of the
weighted bar and the hips, the greater the torque
against the lower back.
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Take an even grip on the bar, measured
from the markings placed on the bar for this
purpose. A standard power bar has 16 %2 - 17
inches between the ends of the outside knurl,
and 32 inches between the finger marks, those
1/8 inch gaps in the knurl indicating a legal
bench press grip. Grip width for the squat will
obviously vary with shoulder width and
flexibility, but in general the hands will be
between these two markings on this type bar. A
narrower grip allows a flexible person to
support the bar better with the muscles of the
posterior shoulder when the elbows are lifted,
and a wider grip allows an inflexible person to
get more comfortable under the bar. In either
case, a narrower grip tightens your shoulder
muscles so that the bar is supported by muscle
and doesn't dig into your back.

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
flexibility (usually in the chest and shoulders,
not the wrists) prevents your achieving this
position, use the high-bar position until proper
stretching can establish enough flexibility to get
it down to a better position.

Figure 2-19. Hand placement on the
bar. Note that the thumb is on top of the
bar and the hand is between the outer
ring and the inner edge of the knurling.
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Figure 2-20. A comparison of wide and narrow grips. Note the difference in tightness of the upper back
muscles, and the resulting difference in bar support potential.

Figure 2-21. Wrist alignment on the bar. The correct grip keeps the hand above the bar and all of theweight of
the bar on the back. An incorrect grip intercepts some of the weight, loading the wrists and elbows. The

wrinkles in the tape illustrate the difference.

With your grip in place, dip your head under the bar, and come up into position with the
bar on your back. 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 bar -
and then secured in place by lifting the elbows and the chest at the same time (fig. 2-22). This
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action tightens the muscles of your back, and lifts your chest, placing the thoracic 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.
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. You should never be in a position to have to step backwards and rack a weight at

the end of a set. You cannot see the hooks, and even if you have spotters there will eventually be
a wreck. The bar should be taken out of the rack in the same position in which it is to be
squatted, with the torso and shoulders tightened, the chest and elbows lifted, and the head
position "down". Everything should be the same as it is for the full squat, and the bar should be
taken off of the hooks by extending the knees and hips, just like the top of a squat. In this way,
any weight can be taken safely out of the rack. Many problems are caused by doing this
improperly. Itisvery common to take the bar out of the rack on aloose back and chest, and then
attempt to tighten everything just before squatting. It is obviously much easier to tighten the
muscles and THEN take the weight onto tight muscles, than it is to take the weight, let it mash
down into the back through loose muscles until it stops on some crucial skeletal component, and
then try to tighten everything up underneath it. Unrack the bar exactly likeit is a squat, and you'll

have no problems.

Figure 2-22. Simultaneous lifting of the elbows and the chest "trap" the bar between the hands and the back,
creating a stable back and chest position and atight bar placement on top of the posterior delts.
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Figure 2-23. The proper position to receive the bar from the racks.

Once the bar leaves the rack, don't take a hike with it, 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 to the rack is just too far on this particular day. One step
back out of the rack with good form is enough to clear the rack and allow for any spotters to do
their job while minimizing the 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, toes pointed out about 30 degrees. Y ou might need to point the toes

out more than you want to, to get them in a good position.

At this point, you are ready to squat with the empty bar. THE EMPTY BAR. All of the
groundwork has been laid, the correct bottom position is fresh in your mind, and you are now in
the correct starting position. Everything you are about to do is the same as you did during the
stretch. Only two tilings are different. one, you don't have your elbows available to help push
your knees out, so you need to do this with your brain. And two, don't stop at the bottom. Just
go down and immediately come back up, driving your butt straight up, not forward, out of.the
bottom. Now, take a big breath and hold it, look down at a spot on the floor about 6 feet in front

of your position, and squat.

Looking up at the ceiling when squatting has so many detrimental effects on proper
technique that some law against it will eventually have to be adopted. Itis the enemy of correct
bottom position, hip drive out of the bottom, and correct 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.
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Try this: assume a good deep bottom
positionasdescribedearlier,withkneesout, toesout, and
heels down. Put the chin slightly
down and look at a point on the floor 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 ceiling (fig. 2-25). Y ou
will discover an amazing thing — that chin-down
(looking down keeps the chin down) with the
neck in a normal anatomical position enables
your hip drive. And it helps you keep your
chest up, so that your upper back is in the
normal anatomical position for the thoracic
spine under load. 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 bottom, because when they are stretched
more completely they can contract more

& \ _ completely and generate more power over a
trunk position betyveen looking down- and Iool.<|ng longer range. So bad neck position sets up a
u.p..An upward-cyrected €ye gaze qwt_e effecpvely series of bad positions that greatly diminishes
diminishes the ability to use the posterior chain th fot d effecti £ th t
during the drive up from the bottom. € sal€ly and ettectiveness ot the squat.

Figure 2-24. Don't do this, you fool.

Figure 2-25 (below). Notice the difference in
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Figure 2-26. The effect of looking up on standing position. A. Justin has taken the bar out of the racks and
ispreparing to squat. B. Looking up has moved the bar into a position behind the mid-foot. C. An attempt to
compensate has returned the bar to a position over the mid-foot, but at the expense of correct chest position.

Figure 2-27. The point of focus should be 56 feet in front of you on the floor.
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Looking at the floor also provides the eye
with a fixed position reference. Any deviation
from the correct movement pattern can be
identified easily against this reference and can be
adjusted as it happens. The ceiling also provides a
reference, but at the expense of an unsafe neck
position. And, generally speaking, the floor is
closer to the eyes than the ceiling, and is therefore
more useful as a reference — smaller movements
can be detected against a closer point. To correct
looking up, fix the eyes on a position on the floor
five or six feet in front of you, or if training close
to a wall, on a place low on the wall that results in
the same neck position. Stare at this point, and get
used to looking at it so that it requires no
conscious effort. Most people will not raise their
heads to the point where neck position is affected
if they are looking down. Inventive coaches have
used tennis balls for the purpose of illustrating a
chin-down chest-up position (fig. 2-28).

You should be in good balance at the
bottom of the squat having been there already
when you stretched. Your weight should stay
evenly on your feet. The reference point your eyes have on the floor should help you maintain
good position all the way down and all the way up. Get someone to verify that your depth is
good, and DO NOT accept anything less than full depth, ever, from this point on. If your
impartial critic tells you that you're high, check your stance to make sure you're wide enough but
not too wide, and work toward good depth until you stretch out enough to get there. If you're
sure the form is fairly good, do a set of five and rack the bar. Ifitis crazy bad, rack it and repeat
the pre-squat procedure.

Figure 2-28. A tennis ball can teach the correct
chin/neck relationship.

To rack the bar safely and easily, walk forward until the bar touches the vertical part of the
rack. Find the uprights, not the hooks. You can't miss the uprights, and if you touch there, you'll
be over the hook, but if you try to set the bar direcdy down on the hooks, you can and will
eventually miss it on one side. Big wreck.

The general plan is to do a couple more sets of five reps with the empty 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. Sets of five are a good number to learn with, not so many
that fatigue affects form during the last reps, and enough to establish and practice the technique
while handling enough weight to get strong. Increments will vary with the trainee. Lightweight,
unconditioned kids need to go up in 10 Ib. or 5 kg. jumps. Older, stronger trainees can use 20 or
possibly 30 I|b., or 10-15 kg. increments. Decide which jumps best fit your situation, being
conservative since it is your first day. Go on up in weight, practicing good form and making sure
to keep good depth, until the next jump up would alter your form, and do two more sets there, for
a total of three sets across with the heaviest weight. And that is the first squat workout.
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Figure2-29. The squat.
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Common Problems Everyone Should Know How to Solve

A correct squat will always have certain identifiable characteristics controlled by skeletal
anatomy and muscle function. For any squat — low bar, high bar, or front squat (these two
variations are discussed at length in chapter 7) - these conditions will be satisfied, making it
relatively easy to determine whether form and position are correct. At the top, all the skeletd
components that support the bar — the knees, hips, and spine - will be locked in extension so that
the muscular components only have to exert enough force to maintain this resting position. The
bar will be over the middle of the foot. The heavier the weight, the more true this will be.

When the squat begins its eccentric phase, all the muscles that will ultimately extend these
joints, or in the case of the spinal erector muscles serve to maintain extension under increasing
mechanical stress, come under active load as they resist extension on the way to the bottom
position. During this ride to the bottom, the bar will maintain its position over the mid-foot The
correct bottom position is identified by definite anatomical position markers:

« The spine will be held rigid in lumbar and thoracic extension

» The bar will be directly vertical to the middle of the foot

« The feet will be flat on the ground at the correct angle for the stance width
 The thighs will be perfectly parallel to the feet

e The acetabulum will be in a position lower than the top of the patella

Any deviation from this position will constitute bad
technique, as will any movement on the way down or
back up that causes a deviation from this position. And
actually, if the bar stays in the correct vertical position
over the mid-foot on the way down and up you will
have done it right. Your skeleton will have solved the
problem of how most efficiently to use your muscles to
get the job of squatting done. It will have done so

Squatting in front of a mirror is a
realy bad idea. Many weight rooms have
mirrors on al the wals, making it
impossible to squat without a mirror
there, within eyesight, giving you its bad
feedback. A mirror is a bad tool because
it provides information about only one
plane, the frontal, and depth cannot be

within the constraints imposed upon it by the physics of
the barbell/body/gravity system we all lift within.

The position of the bar on the torso will control
the angle of the back, and the angle of the back and the
stance will control the forward/back position of the
knees. When the bar is in the front squat position the
back will be quite vertical, since this angle is necessary to
keep the bar over the mid-foot, and to keep it from
falling forward off the shoulders. When the back is this
vertical the hips are nearly directly under the bar, which
forces the knees forward well in front of the toes, a
position which the ankles must accommodate by
allowing the tibias to incline. When the bar is in the
low bar squat position advocated here, just below the
.spine of the scapula (closely approximating the same
skeletal relationships that will be seen later in the
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judged by looking in the mirror from the
front. Some obliqueness of angle is
required to see the relationship between
patella and hip crease, but a mirror set at
an oblique angle would produce a
twisting of the neck. Cervical rotation
under a heavy bar is just as bad an idea as
cervica hyperextension under a heavy
bar. But the best reason not to use a
mirror in front of any multijoint exercise
iIs that you should be developing
kinesthetic sense of movement by paying
attention to al the sensory input provided
by proprioception, rather than focusing
merely on visual input from a mirror.
"Learn to feel it, not just see it is
excellent advice.
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deadlift), the back will be at a much less vertical angle, approximately forty five degrees for people
of average proportions, and the knees will be back to a point just in front of the toes. The high
bar squat places the back and the knees in a position intermediate to the two extremes.

The wider the stance, the wider the foot angle, and the wider the knees will have to be
apart to keep the thighs parallel to the feet. At closer stances with more forward-pointing toes, the
knees will travel further forward than they do at wider knee angles. This is because the narrower
the stance, the longer the distance back to front from the knee to the hip, and the longer the
distance the more forward the knees must travel to accommodate it. A close stance with toes
pointed out like a wider stance will display the same knees-forward position that a moderate stance
at the same foot angle will. At very wide stances like those favored by powerlifters using squat
suits, there is very little forward travel of the knee at all, and their shins tend to stay nearly vertical.
But a wide stance will not work if the toes are pointed forward, because of the twist it places in the

knee; this is about the only squat stance that is really anatomically wrong.

Figure 2-30. The variation in
knee position, stance width, foot
angle, and bar position. A. Narrow
stance high-bar, with knees well
forward of toes. B. The
recommended stance for strength
training purposes, with the bar just
under the scapular spine. C.
Modern Powerlifting wide-stance,
with the bar as low asthe rules
allow. Note that the distance
between the front of the knees and
the back of the hips appears to
decrease with stance width, but
that toe angle actually has more
effect on this. Dimension 1 = butt
to heel. Dimension 2 = Hesel to
toe. Dimension 3 = Toeto knee

Every barbell exercise that involves the feet on the floor and a barbell supported by the
body will be in its best balance, both during the movement and at lockout, when the bar is
vertically plumb to the middle of the foot. An assistance exercise like the barbell curl intentionally
moves the bar out of line as a part of creating the resistance for the exercise, but any exercise that
moves the bar through the frontal plane of the body conforms to this rule. All other
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considerations are secondary to this smple piece of physics, and correct form in these exercises is
dictated by it.

For instance, knees too far forward would shift the bar to a position vertically forward of
mid-foot; too horizontal a back would do the same thing. Too vertical a back would shift the bar
behind mid-foot, as would insufficiently forward knees. These relationships are based on the
position of the bar and the angle of the knees. If the high bar position is used, the angles change,
as they will for the front squat. But for any given position of the bar and any acceptable knee
angle, the angles formed by the body during the correct squat will be determined by the vertica
relationship between the bar and the mid-foot, and the mechanics of the movement serve to

maintain this relationship.

Figure 2-31. Bar position ultimately determines back angle, as seen in this comparison of the front squat, the
high-bar squat, and the low-bar squat. Note that the bar remains balanced over the mid-foot in each case, and
this requires that the back angle accommodate the bar position. This isthe primary factor in the differences in

technigue between the three styles of squatting.

Grip and arms
Grip errors are common even among experienced lifters. The grip on the bar is the first

part of your temporary relationship with the barbell that is referred to as a "set.” If that grip is
wrong, none of the reps in that set will be optimal, because the relationship of the body to the bar
is determined first by hand position on the bar. For instance, an uncentered placement of the bar
on your back results in an 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 people, as discussed earlier, will
need to take an even grip somewhere between the score mark and the end of the knurl.
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There is, however, an important exception to this rule: for atrainee with markedly different
flexibility between the two shoulders — as might result from an injury — a symmetrica grip on the
bar will result in an asymmetric bar position on the back. When the athlete goes under the bar, the
tight shoulder keeps the upper arm from assuming the same angle as that on the good side. The
tight shoulder thus drags the bar out toward that side, resulting in the bar being off-center and
out-of-level on the back, and centered loading of the back should be your primary concern. If this
isyour Situation — and it might require a third party or amirror to identify this— you will need to
experiment with your grip until you find the right position for each hand.

Figure2-32. Asymmdricd (A) vs. symmetricd (B) bar placement. Uneven spind |oading affects the
mechanics of the entire movement and predi for injury. Shoulder flexibility may be the cause of the
uneven placement, and this sho d be analyzed and compensated for.

The vast mgority of people will prefer to grip the bar with a thumbs-around grip. At
lighter weights, this is fine since the load presents no problem to keep in place. But when heavier
weights are being used — and, theoretically, they eventually should be — the thumbs can create
problems,

The thumb should be placed on top of the bar, so that the wrist can be held in a straight
line with the forearm. Most people have a mental picture of the hands holding up the weight, and
this usudly ends up being what happens. The bar sitsin the grip with the thumbs around the bar,
the ebows end up directly below the weight, and nothing realy prevents the bar from diding
down the back from this position. 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 dbows are underneath the weight, and force of the weight is straight down (the nature of
gravity is sometimes inconvenient), then the wrists and elbows will intercept some of the weight
(fig. 2-33). With heavy weights, the loading is quite high, and these structures are not nearly as
capable of supporting 500 Ibs. as the back is. If the thumb is on top of the bar, the hand can
assume a position that 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. A correct grip can prevent these problems before they start. If you learn to carry all of
the weight of the bar on the back before your strength improves to the point where the weight
becomes a problem, you'll have no problem at all.
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Figure 2-33. Incorrect (left) and correct (right) use of the hands and arms. Elbows should be eevated to the
rear with the hands on top, not placed directly under the bar where they intercept part of the weight.

Occasionally a person gets misled into thinking that it is okay to put the 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, you will eventually see thisin the gym. As grip width increases, upper-back
muscle tightness decreases, and muscular support for the bar is diminished, as previously
discussed. If the posterior deltoids, rotator cuff muscles, traps, and rhomboids relax due to a
widened grip, the skeleton becomes the default support structure. This is less than desirable. To
add to the problem by placing the hands on the plates - a ROTATING pair of objects at the far
end of the bar - is just silly. You must be in control of the bar, the bar must be secure on your

back, and you must not be silly when you train.

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 fixed from either direction. If your elbows drop, your
shoulders have relaxed; if you lift the elbows, your shoulders tighten. Most people will raise their
chests when they raise their elbows, because not to do so would cause a forward shift in balance,
lifting the chest requires a contraction of the upper back muscles, especially the superior portion
of the longissimus dorsi complex. So lifting the chest is thoracic spinal extension, a back
movement. Tightening the shoulders and lifting the elbows aids the thoracic extension muscles by
contributing to bar support at the point where it is mashing down into the back.

Many people seem to be making aflat, level spot for the bar to sit on by keeping the chest
parallel to the floor. It is as if bending over into a position of spinal flexion makes the bar less
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likely to roll off the back. The bar will not roll off the back if you properly grip the bar and raise
the elbows with the hands in the right position. 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 cannot
go anywhere at al (fig. 2-22). This "jamming" effect creates a tight, secure bar position that can
tolerate changes of angle, acceleration, and deceleration.

Back

Although the squat has an undeserved, baseless reputation for knee injury, its greatest
danger is to the spine. Lower back injuries — usually due to form problems — are more common
by far than knee injuries, and care must be taken to prevent them. Most |lower back errors fal into
two broad categories. 1) inadequate flexibility, and 2.) a lack of kinesthetic sense. Understanding
the role of flexibility as it relates to squat form requires an understanding of the anatomy of the

hip and leg muscul ature.

Figure 2-34. A. The relationship of the bones of the lumbar spine, pelvis, femur, and upper tibia, and the
actions of the muscles that move them, in profile. The squat has the reputation of being a quadriceps exercise,
but the hamstrings are also strongly developed during the full squat. B. The spinal erectors attach to the pelvis,
ribs, and vertebrae, and extend the spine when in contraction. This "arching" action is accomplished in
conjunction with the underlying multifidis, rotators, interspinales, and intertransversarii muscles. When
contracted these muscles move the spine into the position shown by the dashed line.

The hamstrings are the key to good low back position. The hamstring group consists of
the biceps femoris, the semimembranosus, and the semitendinosus, all three of which attach to the
ischial tuberosity of the pelvis. They all insert at various points on the tibia, behind the knee on
the lower leg. This configuration means that the hamstring group crosses two joints, the hip and
the knee, and therefore has two functions: the proximal function, for hip extension, and the distsd
function, for knee flexion. When you squat, hip extension — straightening-out the hip joint — is
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what you do with the hamstrings, along with the glutes and adductors. The drive out of the
bottom is hip extension, and the more efficiently you use hamstrings, adductors, and glutes, the
more hip drive you have. Thisis another reason why good depth is important: the deeper you can
squat with good form, the more the hamstrings are stretched, and the longer they are when they

begin to contract the longer they can produce force during the contraction.

Squatting power is generated by the hips and legs and is transmitted up the rigid trunk
segment to the load resting on the shoulders. The spinal column is held rigid in its normal
anatomical position by the muscles of the back, sides, ribs and abs, so that the force may be safely
transmitted to the load through the trunk. These muscles contract isometrically — that 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 above
the tailbone. The muscles of the lower back — the erector spinae group — insert on the pelvis and
at numerous points along 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 fuse the pelvis and spine into arigid structure, to
protect the vertebral column from movement under load and to 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 ligaments and other connective tissue, act to keep the lower
back in extension under aload. This area needs to stay "arched" to stay safe when lifiting. And
this iswhy 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.

Unbalanced Anterior Force Unbalanced Posterior Force

Figure 2-35. Proper spinal alignment ensures the anatomically correct distribution of forces across the
intervertebral discs during loading. Improper vertebral position under load can result in elither anterior or
posterior squeezing of the discs and the injuries that accompany this bad 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 (fig. 2-36). 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 rigid

spine, tilts away from the back of the knee (the insertion point of the hamstrings). As these
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muscles reach the limit of their ability to stretch, they become tighter and begin to exert more pull

on both the knee and their pelvic attachment. Merc is the source of the lower back problem: your
back muscles attach at the top of your pelvis, and your hamstrings attach to the bottom. If your
hamgtrings lack sufficient extensbility, they will exert enough tension on the bottom of your pelvis
to pull it out of its locked position in the lower back, breaking muscular tension in the erector

spinae, and permitting your entire lower back to come out of extension into a "round" position.
The back muscles and the hamstrings are competing for control of your pelvis, and the back

muscles must win if your spineisto stay safe.

Figure 2-36. Tight hamstrings cause most back position problems. A deterioration in kyphotic extension (B)
precedes the deterioration in lordotic extension (C), culminating in around back at the bottom. This is due to
the lack of extensibility in the hamstrings and the resultant ability to maintain a good pelvic tilt at depth, and the

fase perception of depth created by lowering just the bar.

Figure 2-37. The "Cat box position," aresult of tight hamstrings. Knee and hip extension are limited by
hamstring extensibility and the bar isthen lowered by spinal flexion. Thisis an excellent way to produce a back

injury.
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Once the cause of this problem is understood, it can be corrected through diligent
stretching. The squat itself acts as a stretch, and with careful attention to good lower back
position it can correct itself in a short time - just a few workouts. Often, unfortunately, the lack
of extensibility is paired with another problem: the inability to identify which position the lower
back is in.

A lack of kinesthetic sense - the ability to identify the position of the body or a body part
in spatial relation to the ground or the rest of the body - is very common. Some people have
absolutely no idea that their lower back is round at the bottom of the squat, or that it is arched
correctly at the top of the squat, or any idea what position it is in at all. It is as though all
proprioceptive activity has ceased in this particular area of the body. Many inflexible trainees
exhibit this problem, but many perfectly flexible people cannot assume a position of lumbar
extension and hold it through a squat.

Figure 2-38. The easiest way to identify spinal extension - "arching the back" - isto look for wrinkles that
appear in the cloth of the shirt as the top and bottom of the back get closer.

The key to learning the correct position for the lower back is to assume a position that is
correct, and then memorizing the way it feels so that it can be reproduced every time. The best
way to do it is to lie down on your belly on the floor, put your hands behind your head and raise
your chest up off of the floor. Lift your elbows when you do this. Most of your back will now be
in extension. Then lift your knees up off of the floor too. Don't push your toes down to lift the
knees up, or you'll be using your quads instead of your back muscles. When you do this correctly,
you'll be bending your knees slightly and using your glutes, hamstrings, and most importantly your
low back to make this movement. When you get it right, the only thing touching the floor will be
your belly. This iswhat it feels like to have your lower back in contraction. Feel this arch. Relax
and do it again. By placing your back in a position where you have to contract your spinal erectors
repeatedly without trying to do anything else at the same time, you can embed this new motor
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Figure 2-40. Learning hip drive with the aid
of a coach.

The Squat

energy, not to mention the ability to contract and
generate force. As we will see often, form errorsin
many exercises represent the loss of the ability to
generate force due to aloss in the position required
for productive contraction. Your best power is
achieved when your hips continue straight up out of
the bottom, your tibias serving as anchors for your
hamstrings, your hamstrings and adductors
contracting against the pelvis to produce hip
extension, your quads then producing knee

extension and then your knees and hips locking out
simultaneously at the top.

Figure 2-41 (below). Driving chest up instead of hips
up kills hamstring power in the middle of the squat.
Raising the chest pulls the knees forward, and when the
knee angle closes the hamstring shortens. Any muscle
that assumes a position of contraction without moving a
load during that contraction has not actively contributed
to that movement. This phenomenon will be observed
often throughout this examination of barbell training.
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Rebound out of the bottom, the concept of "bounce," is very important. Once again, the
bounce DOES NOT INVOLVE THE KNEE. You bounce off of the hamstrings and
adductors, not the quads. It happens when the hamstrings, glutes, and adductors reach the limit
of their normal range of motion due to the slight forward and outward motion of the knee and the
more pronounced backward motion of the hips. Remember: the pelvisis locked in position — in
line with the spine — 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
stretching out the hamstrings and glutes. At the same time, the adductors are tightening as the
distance between their attachments on the inside of the femur and on the pubis area of the
anterior pelvis are stretched apart The bounce at the bottom of the squat is merely the correct
use of the stretch reflex — a muscle contraction enhanced by the proprioceptive detection of
muscle elongation immediately prior to the contraction — inherent in any dynamic muscle
contraction, added to the rebound provided by the viscoelastic energy stored in the stretched
muscles and tendons. Essentially, you are bouncing off your hamstrings, not your knees. It is safe,
it is correct, and it is necessary if heavy weights are to be lifted. The only way it can hurt your
knees is if your hamstrings relax at the bottom, which would result in your knees traveling
forward, and which you should not do. If the hips are shoved back at the bottom while your
knees are shoved out, your hamstrings and adductors will tighten, your knee will be protected, and

power out of the bottom will increase.

Figure 2-42. The correct bottom position of the squat stretches the hamstrings and adductors, and the drive up
utilizes that stretch. The contraction is evident as the muscles shorten during the ascent. The "bounce" is the
stretch-shortening cycle applied to the elastic rebound that tight, stretched muscles and tendons provide at the

bottom of the squat.

Your timing here is important. If the bounce is used correctly, it will be immediately
followed by a hard drive up of the hips. It isimportant that the bounce is not followed by a pause
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and then a drive up. The bounce must be incorporated into the drive — it must be anticipated as
the first part of the drive. Think about the "up" drive all the way down during the descent Don't
think about going down while you're going down — think about corning up the whole time. This
will reduce the tendency to separate the drive from the bounce, since it's being anticipated even
before the bounce occurs.

The timing of your descent and rebound is critical to the performance of good squats.
Bounce occurs optimally at the correct speed of descent. If your descent is too fast, the bounce
will be less effective, and much less safe, because the only way to drop too fast is to relax
something. Muscles tightened in the squat descent store elastic energy, as illustrated by our
specific example of the hamstring rebound. Tight muscles also keep your back, hips, and kneesin
the correct, safe position. If you are loose enough to drop into the bottom of the squat much
faster than you can come up, you need to tighten up more on the way down. And aloose descent
can allow joints to be jammed into positions they should not occupy. Thisis how most people get
hurt squatting - getting out of good position by going down so fast that proper technique cannot
be maintained. This is how squats got an undeserved bad reputation. Don't contribute to the
problem by dive-bombing into the bottom.

The term posterior chain often gets applied to matters regarding the spinal erectors, hamstrings,
glutes, and adductors. This obviously refersto the anatomical position of these muscular components. It
also indicates the nature of the problems most people experience under the bar, trying to improve their
efficiency while squatting.

Humans are bipedal creatures with prehensile hands and opposable thumbs, a configuration that has
profoundly affected our perception as well as our posture. We are used to doing things with our handsin a
position where our eyes can see them, and we are therefore set up to think about things done with our hands.
We are not used to thinking about our nether regions, at least those unrelated to toilet functions. The
backside of your head, torso, and legs are seldom the focus of your attention unless they hurt, and they
remain visually unobservable even with amirror. The parts you can see in the mirror - the arms, chest, and
abs, and the quads and calvesif you're wearing shorts - always end up being the favorite things for most
peopleto train. They are also the easiest parts to learn how to train, maybe because they are accessible
visually while you learn them, and because they involve or facilitate the use of our hands.

The hard partsto train correctly are the ones you can't see. The posterior chain is the most important
component of the musculature that directly contributes to gross movement of the body, as well as the source
of whole-body power. It is also the hardest part to learn how to use correctly. And it would be easier if you
didn't have any hands. how would you pick up atable without the ability to grab the edge of the thing and
lift? Y ou'd get under it and raise it with your upper back, or squat down and drive it up with your hips
against the undersurface of it, or lay down on your back and drive it up with your feet, because without hands
those would be the only options open to you. But your hands shift your focus away from these options
and enable you to avoid thinking about them at all. So posterior chain matters remain largely unexplored by
most people, and this makes their correct use arather groundbreaking experience.

Y ou will find that the posterior aspects of squatting and pulling present the most persistent problems,
require the greatest amount of outside input from coaches and training partners, and will be the first aspects
of form to deteriorate in the absence of outside reinforcement. For coaches, the posterior chain is the hardest
part of the musculature to understand, to explain, and to influence. But it is also the most critical aspect of
human movement from the perspective of athletic performance, and the mastery of its lore can determine the
difference between an effective coach and a slightly-more-than-passive observer.
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Knees
In a correct back squat of the style advocated here, there is one correct place for the knees:

dightly out in front of the toes, the exact distance being determined by the anthropometry of the
individual, and directly in line with the foot so that the femur and the foot are parallel. This
basicaly 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 your femur/tibia/trunk dimensions, your knee
could be anywhere from directly above your toes to three or four inches in front of them. Since
your knees will be directly in line with your toes, the angle of your feet in your stance will
determine the angle of the knees as well. As shown in figure 2-6, about 30 degrees out from the
perpendicular works for most people, although this varies as well. This angle allows thetorso to

clear the legs at the bottom so that good depth can be attained.

Figure 2-43. A dramatic example of the differences that anthropometry can produce in the appearance of the
bottom position of thesquat. Both are correct, but both are different due to variations in leg and trunk length.

By far, the two most common
Uniform Uneven knees errors are 1) kneesin too much and
ggmr;%sive ESP;Z”SS”‘* 2.) knees too far forward, either early in
the descent or at the bottom. It is actually
unusual to see a novice not make one or
both of these errors the first time they
squat. Both are related to flexibility and
positional awareness, two things that are
specifically developed and corrected by
squatting.

If you allow your knees to come
together during the squat at any time, you
place your knees in a position that is not
friendly to your knee anatomy. But this
problem cannot be corrected if it is not

Figure 2-44. Distribution of compressive forces during a Identified. Look down when you squat
correct (left) and incorrect, knees-in (right) squat. even more than usual, to a point on the
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floor right between your toes where you can clearly see your knees, and check your position. |If
they move toward each other at any point during the squat, shove them out. Y ou will probably
have to exaggerate this shoving-out in order for it to put your knees in the correct position, since
you thought they were in the right position anyway. When you get them back out to parallel with
your feet and keep them there for a couple of sets, you will notice later that your adductors, or

"groin" muscles, get sore. As previously discussed, adductors play an important rolein squatting.

Figure 2-45. A. The knees-in position. B. The only way to fix the knees-in position: shoving the knees out and
keeping them there until the adductors strengthen.

Knees too far forward presents a different challenge, as its cause can be either flexibility or
perception. The problem with knees too far forward is not that it destroys the knees, but that it
has a detrimental effect on hip extension out of the bottom. A knees-forward position produces a
more acute knee angle, and the resultant shortened hamstrings have less room to contract from
the other end. This makes the already-contracted hamstring's contribution to hip extension much
less efficient than a longer, stretched-out hamstring's would be.

Tight hamstrings can throw the knees forward. But if you have a concept of the low-bar
back squat that involves a mental image of your doing the movement with your back in a vertical
position, your perception of what you're supposed to be doing is wrong, and will cause your knees
to be forward. If your torso is too vertical, your knees will be forced forward, to maintain your
balance. The advice to "lift with your legs — not your back" may be part of the problem, since
most people interpret this to involve a vertical torso and legs pushing the floor. The saying should
be, "lift with your hips, not your back." "Lifting with your back" is what happens when you bend
over to lift and round your spine into flexion. It's a normal part of the movement to lean over (fig.
2-46). The correct mental picture usually fixes this problem.
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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 too far forward. Think about the heels,
and how it feels to have your weight
balanced on them. Assume your squat
stance and pick up your toes. You obviously
can't pick up your toes without going on the
heels. Once your weight is on your heels,
squat. When you squat from the heels, your
knees will stay back. Now, you will not be
able to continue to squat on your heels,
because this is also an unbalanced position,
but after three or four reps this trick will
have done its job and you will have settled
into the middle of your foot with your knees
in the correct position, not too far out over
the toes. This position will feel balanced and
strong, and done correctly a few times it will
be the one you favor from then on.

a4

Figure 2-46. Quite often, the mental
Image of the squat involves a vertical
torso (left), aposition that kills
posterior-chain involvement. The
correct amount of trunk inclination is
necessary (right) in order that correct
mechanics can be expressed, and this
will involve the appropriate mental
picture of what your torso does during
the squat. Don't be afraid to lean over,
stick your butt back, and shove your
knees out.

Fig. 2-47. Picking up the toes is an excellent way to
learn the fedl of heels-down.
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Figure2-48. Letting the knees travel forward at the bottom of the squat is both inefficient for posterior chain
involvement and detrimental to the health of the hip flexor tendons. Caused by a relaxation of the hamstrings
at the bottom, the forward travel of the knee pulls the insertions of the hip flexors on the ASIS (see fig. 2-50

below).

A different problem often encountered in more advanced trainees is the tendency to let the
knees slide forward at the bottom. It is usually a problem developed over time, and is a rather
embedded movement pattern that can be hard to fix if you let it go uncorrected too long. Ifyour
knees move forward at the bottom of the squat, you have relaxed your hamstrings, because
hamstrings pull the knee back. They insert on the tibia and provide posterior tension, which
should increase with the depth of the squat as the other attachment point on the pelvis tilts away.
If this tension is insufficient to keep the knees from sliding forward as the bottom of the squat is
approached, something is wrong. And when knees move forward at the bottom, tension is put on
the hip flexors as they insert on the ASIS, the anterior superior iliac spine, or point of the hip.
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 (fig. 2-49). 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
guadriceps group to straighten the knee. All the muscles in the group are under tension, but only
the three hip flexors cross the hip to attach at the ASIS. Now, if at the bottom of the sguat the
knee should be allowed to move forward, tension is increased on these muscles and their
attachment at the hip as the knee angle becomes more acute (fig. 2-50). The ASIS is pulled on
very hard by these muscles at their attachment, and a marvelous dose of the weirdest tendinitis
you have ever seen can be the result. This condition is thankfully rare, and some people squat this
way for years without trouble, but if it develops it takes many weeks to heal.

The fact is that most people don't like to keep tension on the posterior chain as they
approach the bottom of the squat. For some reason most people would rather let the knees slide

forward and settle into the quadriceps than maintain tension on the hamstrings, adductors, and
glutes. Tempting as it may be to relax forward, it is inefficient and increases the risk of injury, since

low-back relaxation often comes along for the ride.
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Rectus femoris

Sartorius Tensor fascia latae

(dashed line)

Figure 2-49. The relationship of the hip flexor muscles to the bones of the hip and knee. The hip flexors have
two functions. knee extension is the distal function, and hip flexion - not used during the squat - is the proximal

function.

Anterior suprailiac spine

Tensor fascia latae

Rectus femoris

Patella

Sartorius Figure 2-50. If the knee slides forward
at the bottom of the squat, the increased
pull from the knee develops high tension
against the attachments on the pelvis,
which can cause an interesting type of

tendinitis.
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The answer is to learn to squat with the knees in the proper place, and to move them
correctly during the descent One approach is to make all of the forward knee travel occur in the
first third or half of the descent. From the top, shove the knees forward and out to the place they
will end up, just in front of the toes, and then the rest of the movement will consist of the hips
moving back and down. Make two movements out of this for a couple of reps, and then reduce
this to a smooth single motion (fig. 2-51). A useful way to learn this is with the use of a block of

wood, as illustrated in figure 2-52.

Figure 2-51. Note that the knees, once they move forward to their position over the toes, do not move during
the remainder of the squat until the ascent carries them back up to this point.

Figure 2-52. A terribly useful block of wood. Touch the block, but don't knock it over.

47



Basic Barbell Training

As noted previously, a technique that can be used to correct al of these knee postion
problems is to actually look down at your knees. In your squat stance, at the top with the bar in
position on your back, look straight down a a point on the floor between your toes. You will see
a picture of your knees relative to your feet, and the movement of your knees relative to your toes
will be apparent as you go down. Look a your knees al the way down and back up a couple of
times with the empty bar. You will need to practice this because it will seem awkward at first. But
as you watch your knees change position through the movement and as the sets get heavier, you
will see exactly what the problems are and have immediate feedback on what you need to do to
correct them. If your concept of the squat is correct, this is the best way to fix your knee
problems.

Feet and stance

The recommended stance is heels at about shoulder width apart, toes pointed out at about
30 degrees. Stanceis ahighly individual thing, and will vary with hip width, hip ligament tightness,
femur and tibia length and proportion, adductor and hamstring flexibility, knee joint alignment,
and ankle flexibility. Everybody's stance will be slightly different. And as noted earlier, stance
width will have an influence on knee position.

For example, if you arc tall with very long femurs and relatively narrow shoulders, you need
a wider stance than usually recommended, since your shoulders are not of typical width. If you
have a long torso and short legs (not that uncommon a bodytype), you will need a bit narrower
stance than our model would predict Sometimes the foot angle needs to be adjusted for
individual situations: if you are pigeon-toed, your foot angle will need to 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. Expect a closer stance to drive the knees more forward, and a wider stance
to place them further back (see fig. 2-30). But again, shoulder width heels produces the best effect
for general strength training.

A trainee with very tight hips can benefit from a wider stance until flexibility is increased; in
fact, if this adjustment allows you to squat to correct depth, it will cause the problem to correct
itself, and very quickly allow you to assume a more useful narrower stance.

A narrow-stance squat, such as those frequently pictured in the muscle magazines, develops
an aesthetically pleasing set of quads. But since you should plan on using the rest of the hip
musculature too, it seems unwise to omit it from your 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. For this reason 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 squatting predisposes you to a groin injury due to the lack of conditioning for
these muscles.
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What is wrong with a wide, modern powerlifting-type sumo-style squat stance? Especialy if it
allows you to sguat more weight? The answer is nothing, if you are a powerlifter. But if you are training for
general athletic strength and power, the thing that is wrong with it is the same thing that is wrong with haf-
squatting more weight above parallel. You are trying to get strong; you are not trying to see how much
weight you can squat. The two things are NOT the same, especially if that squat style is not specific to your
program or safe for you to use. A wide stance does allow more weight to 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 should 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 al of them.

Powerlifters favor a wide
stance for peak
performance. Here Kevin
McCloskey representing
the Weight Room in
Richmond, Virginia
squats 277.5 kg. in the 90
kg. classat the 2006
USAPL Nationals.

One occasionally sees powerlifters squatting with their toes pointing almost forward. Some
of the really strong ones do this to increase the joint tightness and resultant rebound obtained by
placing additional torque on the knee ligaments. This is a practice best left to very experienced
powerlifters. For you, it will be very important to have all the bones of the legs and hips in the
best position to generate force without beinginjured. Hereis away to see this relationship: stina
chair with your knees dlightly bent and your feet out in front of you, without pushing hard on the
floor. Put your legs together, and note that your toes are pointing straight forward. Spread them
out wide and note that your toes are pointing out. In both positions your feet assume a position
parallel to your femur, and your knee is in an anatomically neutral position, with no twisting (fig.
2-53). Asyour knees point out, your toes point out. The wider the knees, the more the toes point
out. As the knees widen, the femur rotates externally, and the tibia must follow 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, so that

unnecessary knee injuries don't happen.
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Figure2-53. The relationship between stance width, stance angle, and knee angle. The wider the stance, the
more the toes point out, due to the changing angle of the femur at the pelvis with increasing width. The feet
keep the tibias rotated in line with the femur - and the stress off the knee - by changing their angle to
accommodatetherotation.

The practice of placing a block or a 2x4 under the heels is common. Most gyms keep one
lying around somewhere. The purpose of this is to make the full squat 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 heels tilts the shins forward by lifting the ankle up a little and
allowing the knee to move forward without stretching the ankle joint. This shin angle causes the
attachment point of the hamstrings on the back of the tibia to move back closer to their origin on
the pelvis, unstretching the muscle a little and thus decreasing the amount of stretch necessary to
get to full depth. If you are having flexibility problems severe enough to need a block under your
heels to squat deep, you will not benefit by being prevented from stretching those muscles that are
too tight. The squat, being a full range of motion exercise, provides an even better stretch than
most stretches do. It is far better to approach full squat depth a little at a time each workout, with
an exercise that will very quickly stretch you out, than to use an artificial aid that will prevent you
from obtaining enough stretch to ever fix the problem.

Breathing

Much controversy exists about breathing patterns during exercise. 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. Such advice reveals a misunderstanding of the mechanisms involved, overrates the
likelihood of an exercise-related cerebrovascular injury, a breathtakingly uncommon event, and
underrates the likelihood of an orthopedic injury, an all-too-common occurrence. It behooves us
to understand the function of the Valsalva maneuver, the proper term for holding the breath
against a closed glottis while pressure is applied by the abdominal and thoracic muscles, during the
squat.
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Figure 2-54. Placing a block under the heels allows the knees and hips to move forward, compensating for a
lack of hamstring flexibility. This, of course, merely allows you to postpone solving the problem that makes the
block helpful.

If 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 great 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, since the many
millions of years your ancestors have spent pushing on heavy things has taught your central
nervous system the correct way to push. Or you might find yourself grunting aloud during the
effort, a vocalization produced by a marked restriction in the airway at the glottis which produces
an increase in pressure during the partial exhalation. This is perhaps the origin of the "kiyah" in
martial arts, the vocalization that allows for an increased focus of power at the striking of a blow.

When you inhale, pressure increases in your thoracic cavity. When you hold your breath
and tighten your trunk muscles, this pressure increases more. Since your thoracic and abdominal
cavities are separated by only your diaphragm, abdominal pressure increases too. Thus, pressure
in your abdominal and thoracic cavities is being applied to the anterior side of your spine, from
the front to the back. The spinal vertebrae are being held in the correct anatomical position by
your back musculature, and this correct position is reinforced by static pressure transmitted to the
belly side of the spine across the hydrostatic column of the gut, the essentially non-compressible
contents of the abdominal cavity (fig. 2-55). As pressure in the thoracic cavity increases with a big
held breath, and this pressure is increased by the tightening of the abs and obliques, more anterior
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support develops for the spine. The back muscles position and support the spine from the back;
the abs, with the aid of a big breath, support it from the front. A weightlifting belt adds to this
effect, itsmainfunctionbeingtoaddtoanterior supportrather thantoapply pressurefromtheback.

The conventional wisdom is that this thoracic and abdominal pressure is also being applied
to the cardiovascular system embedded in the trunk, and that the increase in pressure is being
transmitted up the vascular column to the head, and that this increase in pressure has the potential
to cause a cerebrovascular accident, such as a stroke or a blown aneurysm. Thisignores the fact
that the same pressure is being applied to the cerebrospinal fluid (CSF) in the spinal canal, which
transmits pressure up through the subdural space in the skull and throughout the cranium,
balancing cardiovascular pressure across the blood/brain interface (fig. 2-56). These opposing
pressures remain in balance during the Valsalva maneuver, and the spinal support provided by the
anterior thoraco-abdominal pressure is precisely why it is natural for us to do it when we lift or
push. Fighter pilots perform the Valsalva when they are subjected to high G-forces in acrobatic
maneuvers; the increased support maintains an open vascular column that supplies blood to the
brain, so that consciousness can be salvaged under momentary high-G conditions that would
otherwise cause a blackout

Furthermore, no one gets under 405 Ibs. and squats it without having trained enough to be
able to do so. The cardiovascular system adapts to resistance training just like all of the other
tissues and systems in the body, and this adaptation occurs as strength increases. Anyone who is
capable of squatting extremely heavy weights is adapted for it in all the necessary ways. And no
lifter has ever pulled 800 Ibs. off the floor while exhaling. For the athlete using more than 5 Ib.
chrome dumbbells, it is far, far more likely that following the advice to "inhale on the way down
and exhale on the way up" will actually cause an orthopedic injury than prevent a stroke.

In fact, it is a good practice to take and hold the biggest breath you can before each rep of
your heaviest sets. Get in the habit of breathing correctly during your lighter sets, so that when
the weight gets heavy the pattern will be established. The Valsalva maneuver will prevent far more
problems that it has the potential to cause. It is a necessary and important technique for safety in
the weight room.

The actua rates of cerebrovascular accidents (CVA) versus orthopedic injuries provide ample evidence
that the greater risk is orthopedic. In Risser's 1990 study (Am J Dis Child. 144(9):1015-7,1990) of junior high
and high school athletes from al sports, 7.6% of all athletes incurred injuries that kept them out of training for 7
days. The rate of injury from al causes was 0.082 injuries per training year; 74% of al injurieswere simple
sprains and strains, and 59% of all injuries were classified as back injuries.

In contrast, the death rate from cerebrovascular accident in 2004 was about 0.000512 deaths per year
(150,074 total) for the entire population of the US (293 million in 2004). The rate of survivable CVA in 2004 was
QX306 incidents per year (895,000). So even if we compare the rates of orthopedic injury in a specialized small
population engaging in exercise with the rate of CVA of the population of the entire United States, orthopedic
injuries are sill twenty-seven times more common than survivable strokes, and you are till ninety-four rimes as
likely to hurt your back in sports asyou are to die from aCVA if you don't even exercise. In redity, the
difference is much greater, since athletes are far less likely than the general population to have cerebrovascular
problems they have not inherited. There are no actual data for the rates of CVA in the weight room, because
they occur so infrequently as to be statistically unmeasurable. More people drown in 5-gallon backets each year
than have had strokes in the weight room in the past decade.
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Figure 2-55. The combined effects of increased lung (intra-thoracic) pressure, intra-abdominal pressure
produced by abdominal muscle contraction, and spinal erector contraction on spinal stability during loading.
The Valsalva maneuver increases the ability to produce this pressure and stability. Exhalation during heavy
efforts prevents the development of sufficient pressure to stabilize the spine. At minimum, a vocalization should
be performed during each rep, which ensures at least the partial closure of the glottis and the maintenance of
some increased pressure during theeffort. Best is a big, held breath during a heavy effort.
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The Bench Press


















































































































The Deadlift
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"Loyalty to petrified opinion never broke a chain or freed a human soul."

Mark Twain
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The Power Clean


















































































































Useful Assistance Exercises
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