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Preface

Damned if things haventt changed in the four years since the 2nd edition of Starting Strength was written.
The Aasgaard Company has changed personnel, I have met lots of people who have taught me many things, and
e have had enormoussuccess with what | tought was gong o be o book ignored by the Indusiry ocademe, and
the exercising public. T was right about the fitness industry and the folks with tenured positions, but I was wrong
Sboutyou. Sace 2007 we havs taughtsevral housand peopie how [ do hese e s 1 ou veekend seminarey
and the 2nd edition has sold more than 80,000 copies, making it one of the best-selling books about weight
raining in publishing history. Thanis.

eV aamed some 110 rom you guys - the nes v e been busy tachingfr four years— i
previous material in the 2nd edition Is screaming for an update. Some of It is stale, Incomplete, or Just plain
rong,and i cant st ay there lhe » bureaucat badl needing Sometning usefol 5 do. put making maney

it is not just the culmination of a top-to-bottom, year-long rewrite. It is the product of an
Iensive four-year tesing program with many of you sering o5 e experimentl populaton, one which has
improved the teaching method for the five lfs, with ai

Tehas olso been a four-vear schoel for me. na 1 have iried 1o ind better ways to explain what I know to be



true in terms that are understandable, logical, and,
anywhere else; hopefully, thatdoesnt make it wrong. But youfe pretty brigh, so you can decide for yourself.

k needed a new ook, too. Our hope is that you enjoy the illusrations by Jason Kelly in a different
sty than usually found in a fat messy textbook, and that you apprediate Stefs Herculean efforts to make this a
beter- the

Many people deserve thanks for their contributions. In no particular order (certainly not alphabetical)

vt e, o e Care, i Cole, O Wt Ln, Stgnan 1, % ptein, Mory oo, Cthrve Oher i ar, By
Slags Wk e o, Ran rserian, Mal. Ran lona, M} G3mo Viek, Mhes el 2o Webour, Bron Do, st Sol.
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Chapter 1: Strength - Why and How

Physical srength s the most important thing in ife. Thisis true whether we want it o be or not. As humanity.
has developed throughout history physical strength has become less critical to our daily existence, but no less
important to our lives. Our strength, more than any other thing we possess, sl Getermines the quality and the
aaryof our Ume here I nese bodis Wihercos prevously o pyscal sveng delernined how mch oce
m and dry we stayed, it now merely determines how well we function in these new
hay i lure Butwe are il amimals - our phsical
eisence i, nthe ial analyis he onl Aweak
ouldbe ifhe were srong, i eaity s oflensive ta some people who woul ke the inelectal o Snmma\ o
take precedence. Itis Insiructive to see what happens t these very people as their squat strength
c natire of our ke has changed, ou relationshp Wt physcal achay has changed alang with It
We previousty were hyscallystong as 3 funcion ofour conined exstence in 3 dmpl physical wor. We were
this existence well, since we had no other choice, Those whose strength was adequate o the task of
staying alive Thisshaped d that of all our vertebrate associates on the
by il s of e It emains with us sy Tn rlatiely recen mnovgtion lnow e the DIvison of Labor s
ot 50 remote that our genetic composition has had time to adapt again. Since Most of us now have been freed
from e necessly afpersonally obaining ou ubsstence prysl aciuy s regarded as optonal. Inded It s
from necessity, but
estence wih rml tust g0 away because desis vere invented,
not, we remain the possessors of potentially strong muscle, bone, sinew, and nerve, and these
Ward-won commodites demand our atenton: They were (05 1ong n the making o us: be l9nored, and we do so
atour perll. They are the very components of our exstence, the quality of which now depends on our conscious,
directed effort at giving them the stimulus they need to stay in the condition that is norma to them. Exercise is that

Over and above any considerations of performance for sports, exerdise is the stimulus that returns our
st the condions o whic theywere designed: Humans are nctphysicllynorml i the absence f ard
a thing we must do anyway, a thing without
i thre wil lways 52 rablams. Earcse IS he hng we Tust 6o 0 replcate the ondibons under which out
shysology was - and sl s - adapted the onditons under which we are physically narmal. n othr words,
exercise is substtute cave-man activiy the thing we need to make our bodies, and in fact our minds, normal in
e 215t contury: And merely normal, fo most werdhwile humans is not good énoua

lete's decision to begin a sirength training program may be motivated by a desire o join  team sport
Batrequrts T of I might b o mare persons 6asons. Moy Idddunls fee ot el 80 ehoi s nadedoe,
of Could be IMroved beyond what I 5 WTOUL he GTTot of team membersip. 1 i or hose peopie who nd
themselves in this position that this book i intended.

Why Barbells?

Training for strength is as old as cvilization itself The Greek tale of Milo serves to date the antiquity of an
interest in physical development, and an understanding of the processes by which it is acquired. Mio is said to
h alf every day and grew sronger as the calf orew larger. The proessve naure of srength
development was nown thousands of years ago, bt any recentl (n terms o the scope of hisiory) has the
roblem ofhow best eclitte progressie essance waining b d by technology.
1ong th Trst loos Ceveloped in pracice ressiance exercse was the barbel 3 long met! shaft with
e §fpe of WeIght on each end. The canles barbels used globes or spheres for welght, which eould e
Sdjusted for balance and Ioag by illng them with sand or sho. Dawd Wiloushoys superb bool The Super
Athletes (AS. Barnes and Co., 1970) details the history of weightifing and the equipment
i s vsopment infretcen oy . Wiiougho Hings vnged ragialy
named Arthur Jones invented 2 type of exercise equipment that revolutionized resistance exercise. Unfortunately,
not il revolutions are universally productive. Nautilus utilized the "principle of variable resistance;” which
daimed b ake adharlage ofth fac hatdferent pos of e rang of maon of each s were sronger than

ers. A machine was designed for each limb or body part, and s incorporate chain attached
1 he Weight sack hat varled e resisance against the Joint during he movement. The machines were design
used in a spedific order, one after another wi pause befween sets, since different body parts were

each working a separate body part - were added together in a drcult, the entire body was being trained. The
machines were exceptionally well-made and handsome, and soon most gyms had the obligatory, very expensive,
12-station Nautius circuit.

rcise machines were nothing new. Most high schools had a Universal Gladiator mult-station unit, and
leg extensions and at pulldowns were familiar to everybody who trained with weights. The difference was the
rarieing befind e new cquipmert. aulusated e wlal bod efet ofhe compee rlt sameting ot
1ad never before been emphased. We were eatd 1 o series of before-andafer ads fatiig one Cose
Viator, an individual who had a considerable anly Noutius e\]mvmem_
Hising from the 2 was he normation tht s isor was regaiing size he previously had acared thro

went 5o far s o claim that strength could be gained on Nautlus and transferred to complicat
moverrant At e 1 Oy 1 WU Mg .40 1 IR with e WEIGhS g e s b the
face of exercise theory and practical experience. But the momentum had been established and Nautlus became a
huge commercal succes. Equpment ke it remains the modern standard in commeria exercise falites sl
owr tre

for e health club (at the time known as th
heath i) i t o 1 he ganersl PUBIC s o which hod bech prévious anavalomir Pt o he
iniiion of Nautlus, if 2 member wanted to ain hard, n'a more elaborate way than Universs! equiment
permited,he had t ear how o use barbels. Someane had to teach him this. Moreover, someone had to te
the healt 52 st how o teag eh professional edu(aﬂan was, and il 15, me-consuming and ot
mployee could b use
el Gre. osarsy proddlhg s oia-body werlout Wi T mwedd n enpioee. coucaton
Furthermore, the entire circult could be performed in about 30 minutes, thus decreasing member tme on the
exercise floor, increasing raffic capacity in the dlub, and maxmizng sies exposure t more affc. Nautlus
equipment quite iterally made the existence of the modern health club possib
e e katr fote i o e 1t was ndvertsad, It was almost




impossible to gain muscular bodyweight doing a circuit. People who were trying to do so would train faithfully for
months wihaut gaining any sgnfcart muscuar weght 3t all. When they swtched ' barbel walig, &
‘miraculous thing would happen: they would immediately gain ~ within a week ~ more weight than they
gained in the entire time they had fought with the 12-station circult.

“The reason that isolated body g on
50 wel,beter han any oher 115 we can us.t gan sength. The Numan body funcions as. complete

d ents exercised separately, since the strength obtained from training will not be
utiized in this way. The general pattern of strength the same as thatin which il
be used. The nervous system controls the muscles, and the relationship between them is referre

relramuseu A Seangh s el 1 iy st 40 1ok crrEepand o the paRE 1 hich 6 tended

10 actully be used, e neuromusclar aspects ofraining have not been considered, Neuromusclar speclily (s

an unfortunate reallty, and exercise programs must respect this principle the same way they respect the Law of
ravity.

Barbll, and e primary eercises we use et o are o superior o anyoter paiing tol trat hove
cuer been desed. Properly performed, full-ra e-of -motion Il exercises are ially
Fanctional exprassion o muma skeletal and muscoter snatomy Unier 3 load. The xerase - santold by
2 he resltaf ach ralnee' pardular Movement paters, minutly Mne-wuned by each Inaivual I lengt
muscular attachment position, strength level, flexibility, and neuromuscular efficency. Balance between all the
muscles Involved in a movement is inherent in the exercise, since all the musces involved contribute their
enatomicaly detemined share o the work Musles move the fins beteen the bones which ranster forc 1o the

l0ad, and the way this is done is a function of the design of the system — when that system is used in the manner of

s design, It uncions optmaly snd raning shoud allow i cesgn: Barbelsalow welght  be moved in
oy vy e to move it since the bod

s, o e ohr s he oy o e e WEIGR. acorang o he dedan ofhe madine.

This places some rather serious imitations on the ability of the exercise to meet the specific needs of the athlete.

stance, there is no way for a human being to utlize the quadriceps muscles in isolation from the hamstrings

in any movement gatrn that s indspendsniyof s machin desigrefor s purpos. No rsural mavment

n be performed that does this. Quadriceps and hamstrings afiays function together, at the same time, to

Fatanee e Torces om ether S of e e, Since ey alnays ork ogetner, why should they e exercsed

separately? Because somebody invented a machine that ets
enines hat llow mulSple Jos  be worked at the same tme are less than optimal, since the
pattern of the movement through space is determined by the machine, not the individual biomechanics of the
the

Furtermore, barbllsrequre the ndidua o male tese adjustments, and any oter ones tat might bo
necessary to retain control over the movement of the weight. This aspect
coniral of the br and th belancs o cordinationdemad ftherine, ars unoue i bl oerie and

raining. Since 1020 Is controlled by the
rainee, every aspect of that movement s being traine

hre are ther benefl a5 ell. Al of e ercses desalbed n s book ol aning deoress of
skeletal loading. After all, the bones are what ultimately support the weight on the bar. Bone is Iiv

esponive e, sk e s, rgament, ndon, din, nerve, 308 i It 26258 t Sress sk e Sy oler
tissue, and becormes denser and harder in response t heavier weight. This aspect of barbell training is very
mporiantto olger vainees and women, whose bane densty s 3 majr facr in cominued e
arbells are very economicl 5 use. In pracical terms, Nve or sk very funcional welght rooms = In

hichcan be done Itrall hundreds o iforent exercses - can be bullt or he com of one Greutof any brand of
modern exercise machine. Even I costs notafacor, ity should e, In an insttuona! suation,the number of
people training at 2 given time per dollai em might be an feciding
hich type of equipment fo by The corredt decision about this may divectly aiect the qualiy o your Gaining
experience.

“The only problem with barbell training is the fact that the ast, overwhelming majorlty of people dont know

from training with barbells in the ab learn how. This book is my h ddress this
problem. This method of teaching the barbell exercises has been developed aver 30 years in the commercial
fitness industry the tiny ltle part of it ins n the hands of individuals committed to results, honesty abol

what works, and the time-honared prindiples of biological science. T hope it works as well for you as it has for me.
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Chapter 2: The Squat

e gauat has been the mostimportant, et o ooryunderstaod,everdse n the vaining arenal fr o
ey long me. The Rl range-of maton cxérace knaw s e Savat i e Amgte. mos veshl vt I he
WelghE oo, and our mostvatuable 1ol fo bulldng swength, power, and e

“The squat s lterally the only exercie in the entire repertoire of weighted human movement that allows the
direct training of the complex movement pattern known as ip drive ~ the active recruitment of the muscles of the
posterior chain. The term posterior chain refers to the muscles that produce hip extension ~ the straightening out
of the hip joint from its flexed (or bent) position in the bottom of the squat. These musdle groups - aiso referred

hip extensors ~ are the hamstrings, the glutes, and the adductors (groin musdes). Because these
important musces conrbut t Jumping puling, pushing and anying ele il the lower body we ant
them arong, The bestway 1 gettiem siong s 0 4UaL, 10 you are o squat corect you must se p drive,
hichis bet thought of 2 ashoing-up ofthe saral arca of e ower bacthe area it above your ut: Every
ot s o 10 popel oursel aut o 1 Dokl of e Sqt o0 A the MUSHes 1 he poSErTor

chain,




e s s f 1 . Ao st et o he (1 st Th 0 of 0 el 1) 4 he o, s e by
oo st st hop Seow ol weN he o

v weai of the hcrETET- T 5 o of the pne fomed by e
Al styes of squating tend to make the quads sore, more so than any of the other muscles in the movement.
Iy knee extensor group, while the sors consist of thres

“This soreness ocaurs because the quads are the only
muscle groups (hamstrings, glutes, ad “They comprise more potenti

n
a way to squat that involves the posterior muscle mass, making it operate up to its potential for contributing to



e ok Suat s e
ie correctly the squat is the only exercise in the weight room that trains the recruitment of the entire.
posterior chai in & way o 1 Drogressely Improvabie. These are. the hings hat et e Squat e best

wain ti long range of moton by preceding hek conaenti or shorining, convacton with an ecentic, or
lengthening, convacon, which produces e shorteing ol o st e
e Shuats Sretch-shortening le is Imporiant o three reasons:

1. The stretch reflex stores energy in the viscoelastic components of the muscles and fascia, and this
energy gets used at the tumaround out of th

The siretch tells the neuromuscular system that a coniraction s about to follow. This signal results
in more contractile units firing more efficiently enabling you to generate more force than would be
possible without the stretch

Bacause this paricular loaded stretch is provided by the lowering phase of the squat (which uses
all of the muscles of the postarior chain over their full range of molion), the subsequent contraction
focrits many more motor units than would be recruited in a different exercise.

‘e conventional deadiif, for example, uses the hamstrings and glutes, but it leaves out much of the
adductors’ function, and starts with a concentric contraction in which the hips start out well above the level of
deep squat. No bounce, shorter range of moton, but very hard anyway  harder, nfac than squating, due o the
comparathely neffcien ratre of the deadsop sart - et not 32 ueeu o overal srengn developmert.

are notIncementally Increacable te way a loaded borbel xercie 5 hey can be domned tough on e feeta
inecs for nowces, and they are not welght-bearing in the sense hat e whole Seleton I loaded wit a bar 1
the shoulders. I convast, e sauat use l th posteror chal musle, uses the fl range of moton of e hiss
and knees, has the. inherent in the . be perform
sitdown na chair,because v have be increments.

i serior i otwiouily refers 1 the aravamica posion of tese ssclar components. Tt
3150 nicates e naure of he problems mos people xperioncs under e sar, ing o Mprove el efciency
while squatting. Humans are bipedal creatures with prehensile hands and opposable thumbs, a configuration that
has profoundly affected our perception s well as our posture. We are used to doing things with our hands in a
position where our eyes can see them, and we are therefore set up to think about things done with our hands.

unobservable even with a mirror. The parts you can see in the mirror ~ the arms, chest, and abs, and the quads
and calves if youte wearing shorts — always end up being the favrite things for most people to train. They are
also the easiest paris to learn how o train because they involve or are faciltated by the use of our hands, and we
are very “handsy” reatures.
e hard parts to train correcty are the ones you cant see. The posterior chain s the most important
nponent of the musculature the body as well as being the source
of whole-body power. The posterior chain is also the hardest part to learn how to use correctly. This would be
easier if you didnt have any hands: how would you pick up  table without the ability to grab the edge of the thing
and Ift t? You'd get under it and raise it with your upper back, or squat down and drive up with your hips against
undersurface of it or lie down on your back and drive it up with your feet, because those would be the only
options open to you. But your hands shit your focus away from these options and enable you to 210Id thinking
about them at all. So posterior chain matters remain largely unexplored by most people, and this makes their

You 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 t detriorat i the absenc ofauide riforcement. For cosches, h posiror hain s te Rardes part
o te musalaure o undersand, o el . But it Is also the most riical aspect of human
specti ety af s lore o detormine e dforencs
et an SHeche coatn 0G5 SIgNOY.ere- oS oS, Peaen o SHeco i 2 e b
merely moves.

ch is made of “core” sirength, and fortunes have been made selling new ways to trai the core muscles.
A correct squat perfecty balances all the forces around the knees and the hips, using these muscles in exacty th
ay e seletl lomechancs are desgned o e (o be used, cir el range of maton. T posurl

muscles of the ik, the upper back, the abdominals and lateral trunk muscles, the costal (rib cage)
Tuscies, and even the shouiders and arms av¢ used isomerially Thlr St mnnamon Supports the trunk and

e wansmison, whis e figssnd isgs e the sngine

at the "core” of the body Is at the center of the squat, that the muscles get smaller the farther away
from the “core- hey are, and that the squatrains themn n sxacy s prorly (Elqure 3:2). Balance Is rovided by
the Interaction of the postural muscles with the hips and legs, starting on the ground at the feet and proceeding
up o he bar. Balance s controlled by 2 massive amount ofceiyal nerious stem scouty under the consious
direcion ofte ihltes mind. In additon, the sstemic nature o te movemers,when Sone with heaw weghts
Broduces hormanal respanses that affec the enire booy So ot only 1 "the core” srenghensa, but is
strengthened in the context of a total physical and mental experient
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uat is poorly understood because It involves the use of many muscles - more than most people
realize - and most of the people who dont understand it have never done It correcty themselves. This means that

rdinated manner, since to truly understand a thing, you must experience it personally. The more people who
Iearn to squat correcty the more peaple there will be who understand the squat, and then, like ripples in a pond,
Knowledge and strength wil spread. This process starts here, with yol

Loaded Human Movement

basic undersanding of the nature of loaded human movement — the ways that the skeletal system

transiates the force of musde contraction into movement s the body Interacts with its environment — is essential
tanding barbell training. A few simpl e lessons, which can be learned through observing th

equally applicable 1 all other barbell exercises. The most basic of observations is that when a barbell is loaded,

general shape of a sphere - ignoring minor surface features like mountains and valleys — under the influence of
this gravity So the surface of the earth is assumed to be horizontal for this definition; after all, a rock dropped on
the e o a il sl alls i the diectn we dein s down: This facthas yet o be isputed,and th pringple 125

the most efficent way to oppose this force is by acting on it vertically as well. S0 not only is 3 staight line the
Shortest distance bemeen b points, but a sTalght versea i Is als the most eMclent ar path fo a barbell
moving through space in a gravitational framevork.
n fact, the work done on a loaded barbell must be analyzed on the basis of this framework. Workis defined
as the amount of force (the influence which causes a change In motion or shape) multplied by the
barbell moves. Pounds on the bar being a unit of force, work can be expressed in foot-pounds. But since gravity
operates in only one direction, straight down, the work done against gravity consists only of the distance the
barbell moves vertically. Any other motion imparted to the bar ~ Le, horizontal motion, in a direction either
forvard or back relatve o the lter - cano be considered work agalnstgraviyattough force wil b utlzed
hen the motio is produced. Roling the barbell around the room constutes work against gravy anly I the
mass of e barbell m o




and ony ercaby any cone n 3 drecon apposta (o 1 e, L. st up. Any
horioal Eparent 13 3 5o e & ok narkdone 393 9.

x, when a barbell is supported by a human body, the liter and the barbell must be considered as a
e fo any analysl tht pples o el ambined mas, The cnter ofmass (COM) of e human body It te
standing "normal anatomical position” is a point in the middle of the hips, approximately level with the sacrum.
#hen you squatdown below parale,the geometry f the ystem changes o place the COM Inthe air somesere

between your thighs and your torso. The COM of the loaded bar is in the middle of the bar on your back. The
ffer/arbel atem has a COM someviers bebuen te tvo. A the welghtof the bar Increses the sysems COM
moves doser (o the bar unil, , the barbell For practical

Durposy e wil 3ur ot e baroen Wi b londed with hepwy wlgnes and o e barbell s usilly tre
object that we must be concerned with balancing as we move it through the range of motion of the

Vertical
Displacement



Figure 2.4 The COM shets o toward the ar s the mass o he barbed inoeases.

Notice that in Figure 2-5, a dashed line illusirates a vertical relationship between the barbell on the back
and the middle of the foot against the floor. It should be intuitively obvious that the lifter/barbell system wil be in
balance when it is directy over the middle of the foot, with the mid-foot position — right under the arch of the foot
~ being the point of interaction with the ground that is the farthest away from both the forward and rearward
edges of contact. Very simply the mid-foot is exactly halfway between either end of the sole of the shoe. It is
therefore the most stable position, the one which would take the most movement to disrupt, and therefore the one
naturally favored by the body loaded or not. The heavier the weight on the bar, the more precisely the bar
position calibrates to the mid-foot. In other words, at ight weights, where the mass is primarily that of the body

' bar may be forward of the mid-foot in a position of stabiity and as the weight increases, the bar comes
into balance more directy over the mid-foot.
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The body prefers stability to pretty much everything else. For example, the ankle joint - the actual point of
and the calf muscles atiach at the heel at about th
nter the

effects of th
balance point by indining the shins and doir If work necessary to maintain this more stable positon. In
addition, emius, the s, and the quadriceps all cross the knee joints, stabilizing the pos

of the knees relative to the ankles, and th
permits the upright body to squat down under Ioad and maintain a position of balance over the mi
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Consider the unloaded lifter: i you stand up straight with your hands on your hips and lean forward, even a
lite, you can feel the weight shif to the balls of your feet and feel the increased tension in your calves as you
apply some force to the mass of your body above your feet to keep from falling forward. If you lean back, you can
feel the shift onto your heels ~ lean back far enough, and you will have to actually hold your arms out in front of

down and stand back up, your bodys COM is in balance when it travels in a vertcal line directly over this point.
Since you will do most barbell exercises (except the bench press) while standing on your feet, this mid-foot
balance point becomes a critcally Important concept n the analysis of good exercise technique.

Lets assume that the bar in Figure 2-5 weighs 315 pounds. Were the bar forward of this balance point it
would stl weigh 315 pounds, but the effort required to move it through its range of motion would be greater. The
eccentric and concentric work done on the 315 pounds would be harder due to the bad leverage position
generated by the distance the bar was out of balance. And the isomeltric siress of sabilizing the load in the bad
leverage position adds quite significantly to the effort. Keeping the 315-pound bar directly over the mid-foot
through the complete range of motion (ROM) constittes the most efficient way the work should be done during
the lift. When the bar is off-belance, the added energy you must expend due to the leverage of the off-balance
Ioad makes 315 much harder to I

It doesnt take much of an imbalance for the leverage to increase to the point where the rep is missed.
Imagine the bar on your back i a position 12 inches in front of the mid-foot as you try o squat; this s an awkward
position with even 30% of your 1RM (1 rep max), and the heavier the weight gets, the smaller the imbalance you
an deal with. You can easily see that ti p with essential devation tolerable
at 1RM loads. This concept applies to every barbell exercise where the load must be balanced. So, "

chnigue” in barbell training is easily and understandably defined as the ability of the lifer to keep the bar
vertically aligned with the balance point. The ability to maintain this balanced relationship between the bar and
und is ane of the many things trained with barbells that are not trained in other exercise methods. Since
balance is an important characteristic of most human physical endeaiwrs, this is one more reason t base your
raining on barbell exercises.

Figure 2:5 also shows the angles we use to analyze the movement of the body under the bar during the
Squat. The ip angle is the angle formed by the femur and the plane of the torso. Even though the spine is curved
when held in the correct position to bear weight under the bar, it s held rigid during the squat,
concept of "the plane of the torso” to describe the mechanical behavior of this segment under the bar. The Anee
angle is formed by the femur and the tibia, effectively illusirating the relationship between the thigh and the
“shank” (as the lower leg seqment is called). The back angle is formed by the plane of the torso and the floor,
which is assumed to be horizontal (meaning /evel, perpendicular to the force of aravi




barbell. The back angle i ither more vertical or more horizonta), while the knee and hip angles are
er m ore Control of the position of th les depends on fes operatin

bones that form the angles. We know that the lifter/barbell system will be i balance when the bar is directy over

the middle of the foot, and the heavier the more predisely this position must be kept. Even If the weight s

Vght enaugh t remain n 8 positon of imbalance, the lifter will expend more energy than he would If the bar
were in balant

Extra
effore

Midfear

—
Figure 27,5473 workhat it b Gone on a outof-alncs bar.
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more horizontal back angle. In this position, the hamstrings are shortened because their proximal attachments on
the pelvis and their distal attachmens at the knee are as close together s they can be at the botiom of a squat.
Here, the hamstrings are functioning isometrically to hold the torso in the nearly vertical position required of the
frontSquat 2 much easier positon ol than a more horizotal back angle because of the recucedIeverage
against the hips (much more on this later). But when the hamstrings are shortened, there Is not enough
contactle apacty et to conriute much o extenion. In essenc, e hamsbings are already conraded in

of the front squat and cant contract much more. This leaves the glutes and adductors on their own to
Drodite hi cxension, ayd 1 15 why out BU Ges 5 sr whehyou omont heay: 5 i 1 do o he
work the hamstrings normally help with in 2 squat.

A
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The upshot of this situation is that the front squat leaves out much of the hamstrings' function, and we'd ike
o use the hamstrings when we squat so that we can get them strong. The front squat is therefore  poor choice



for training the posterior chain. To best recruit the hamstrings, and let them contribute the most they can to hip
extension, we need to use a squat form that produces a more losed hip angle and a more open knee angle. At
the bottom of this squat, the hamstrings are contracted isometrically — that s, they are stretched out proximaly by
the atfachments at the peluis, even as they are shortened distally because of the flexing knees. As the knees and
, and to control
the effects of the increased leverage demands of the more-horizontal back angle. The back  andle largely
deermines e hip angle, and e backangle enabes the hamaings o contbute mare orce uat
T more hot sl oack angle the b et be paced on e backsuch e bar 15
over th e o he oot Tne lower the Sar 1 61 e Sack e more hat ol ¢ ack ange can e. The bar
should therefore be in the lowest secure position it can occupy on the back, right below the spine of the scapula —
that bump on your shoulder blade you can feel when you reach across and touch the back of your shoulder. Any
lower than this, and the bar scoots dowin a it every rep of the set
itors ~ the groin musdles  get their share of the load, too, that adds musdle mass to the
exe use 3 moderate stance with shoulder-width heels, toes pointing out at about 30 degrees, and
knees shoved out so that the thighs stay parallel to the feet, then the groin muscles stretch out as the hips are
lowered. If the musdles are stretched out, they are in the position they must be in to contract and contribute force
toth i ednsion, The musdes thathald the nees out ~ th external ot of e fip - re engaged s well
s adding o the musde mass mwohed n
The low.bar Squet,or in i book, S he Sauat, I no he same form used by suland-wraps-equipped
poverlitrs,who are g t Got e oo autof s St sl om Expenave, ey B4t st it s dedgned
o resist hip flexion and store elastic energy in the ecceniric phase, and therefore aid hip extension. To this end,
some powerlifers use a very wide stance and as vertical a shin positon as they can produce. Some liters use
high-bar position with low elbows, a more vertical back angle, and an upward eye gaze (quite different from the
squat style used in this book). A wide stance and vertical shins open the knee angle and close the hip angle, thus

8
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ichis not nearly as wide, permits
more forviard travel of the knees and more use of the quadriceps. In fact every aspect of the technique used in
our version of the squat has been chosen spedifically to maximize the amount of muscle mass and the range of
motion used so that we can ift s much weight as possible through that range of motion and thus get stronger.

e bar is placed high on the back - on top of the traps, where most people start off carrying it because
4 easir and mo oo plos fr  bar th back sl st ot e igher poston by
becoming more vertcl (o Keep ihe bar over he Mmoot 1t back angle /s more vertcl, the knee o
become ore cosed becalse e knaes get shove forward whe the ips open up (Elauee 2-3 again). In other
words, the higher bar position makes the back squat more like the front squat, and we dont want o front-squat for
general srengh development becaus I doesn efecthelran the source f whole-body power: the poserior

high-bar, or “Olympic; squat has been the preferred form of the exerise for Olympic weightifers for
decades T seams 1 e Tarat & mader of rodivon and Ierter Sncs here are compelingreasans for
IS to use e low-bar pbston, 0. Snce the quat 5 not & conested IR in welghting, and since
Olympic lifters front-squat to direcly reinforce the squat clean anyway, the reasons for weightli
low-bar squat in training must involve other considerations. The squat makes you strong, and weightiifting is
stre t even if it Is erribly dependent on technique, the winner is stil the ane who lifs the most weight.
The high-bar position may be harder, but the low-bar position uses more musde, allows more weight o be lfted,
and consequently prepares the lifter for heavier weighis.
n argument on the basis of speaficity is to be made, the low-bar squat is also more applicable to the
mechanics of Olympic weightifing than the high-bar squat. The low-bar position, with the weight siting just
low the spine of the scapula, much more closely approximates the mechanics of the position in which the bar is

the shoulder blades are directly above the bar when it leaves the floor in a heawy pull, and they stay there untl
the bar rises well above the knees. This is true for both the dean and the snatch, with the snatch being done from
a position even less similar to the Olympic squat than the diean is. Low-bar squats done with this similar, relatively
horizontal back angle train the movement pattern more directly than does the high-bar version, which places the
backata higher angle due to the higher position of the bar on the traps. And they do it trough a nice, long range
of motion due to the fact that the squat goes to a deeper hip position than the start positon of either the snatch or
the clean and jerk.

e back angle is kept constant for both the low-bar squat and the pull from the floor (which it must be,
see back angle discussion in the deadiift chapter), they are very similar movements — more similar than 3 high-
bar squat and a pull of any type. 1f an argument is to be made for squatting with a form specfic to the motor
pathway requirements of the sport, the low-bar position would be that form. And if an argument is made that the
Squat need not be similar, the low-bar squat stll makes more sense because It can be done with heavier weights.

Squat Depth — Safety and Importance

The full squat is the preferred lower-body exercise for safety as well as for athletic sirength. The squat,
when performed correctly, not only is the safest leg exercise for the knees, but also produces more sable knees
tran any oter leg eerce does Correcy s doep, i N drapping below el wih the o of e patelas
(see Figure 2:1). Correcty is therefore ful range of motion.

oy st a2 vt deep 52 partal st and partlsqutssess e nes and he uadrceps wihout
stressing the glutes, the adductors, or the hamstings. In full squats, the hamstrings, groin musdles, and

come under loadas the nees are hoved ot e ips are e e, and he backsesumes o correc angie
o the way down for hip drive to occur on the way up. At the very bottom of the squat, the hips are in flexion

e peii s forward wihthe torso. I (i deep sduatposton (ELQuLe 2.2, several musde aroups reach a il
strehi the adducors (atached between the medial pels and various polts on the medial emur), and the

glutes and external rotators (attached between the pelis and the lateral femur). Here, the function of the
Ramatring muscles (atached t the tbia and to the ischal tiberosiy o the el isprimary isometric,since
they donk necesarly change length on the way down.In e botim of the suat, the tghtened hamsirngs,
a60uctors, Glues, and X roators rovide a SIght rebound, which will 60k e & “bounces s s the Svetch
refex we disaused earlier.Th tenson of the sireth plls backards on the tbia, balaning e force produced
by the anterior quadriceps attachment on the tbial tuberosit The hamstrings fnish their job, with help from the.
quads, adductors, and glutes, by extending the hips.
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At squst done it an uaright o150 and verica back angle I bpical of most peoples stsmpts o

squat, because all been told that the back must be vertical o reduce shear, the sliding forces that occur
g 2 Soament n ol Shear between he vereara) Seaments 5 apposed s somehon drmrpeuge your
<pine Gesie the fck trt s canot ond s ok ever ocurred. Bt n 2 misinformed efort o protectthe bad
this advice resulfs in 2 lot of unnecessary siress on the knees. AS we'e already discussed, however, the vertical

Dok angle fails o flly load the hamevings. Thercfore, they cannat exert tne posterior force needed 1o
and balance the anterior force exerted by the quadriceps and their attachments t the front of the tbia, below the

e (In other words, there’s no force pulling backwards to balance the forces that are pulling the knees and
tiblas forward.) The résult is an actual anterior shear on the knee. And like a front squat, the partal squat also
for mid-foot — much more 5o than the low-bar squat form we will be using,
which keeps the knees back and uses the hips as the primary mover of the load. This lack of posterior support

produces an anterlor-dominant force distribution on the knee: the further back the hips are, the more hip muscle
You use, and the further forwiard the knees, the more quad you use. Many cases of Darel\ar endinis hawe been
caused by this incorrect squat technique. Even when partial squats are done with the correct back angle, they fail

to work the full range of motion and therefore fail to perform to their potential as an exercise.

Figure 210, The \riston st deps mmonly seen s (e gy, Lot [ rph: Quartarsaat, HaY-suat, 3 poston often fused wih paratel,
"URer the unGerfac of (e g & parael i (h Sround, Farale 0a Serond 1 (e rlera e3aened n EGUE 2.1, 0 o o5

The hamstings beneftfrom their milvementin the fll squatby geting sirong n directproportion o thetr
anatomically proper share of the load in the movement, as determined by the mechani e movement itself
This fac 15 ben overlooked when the medical community consders antarior crucate lgament (ACL tears and
their relationship to conditioning programs. The ACL stabilizes the knee: it prevents the tibia from sliding forvward
relative to the femur. AS we have already seen, so does the hamstring group of muscles. Underdeveloped, wea
hamstrings thus play a role in ACL injuries, and full squats strengthen the hamstri e way
engaged hamstrings protect the knees during a full squat, hamstings that are stronger due to full squats can
protect the ACLS during the actities that we are squatting to condition for. With strong hamstrings and the knees-
back position provided by the low-bar version of the squat, the hips bear most of the stress of the movement. So

thletes who are missing an ACL can safely squat heavy weights because the ACL is under no stress in a correctly
performed full squat (see Fiqure 2-11).



w ACL PCL

s, Forms o he e the ot T horsrngs g s ot goser evion o he i, ard e et ffe o the
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Another problem withpartal sauats s the be moved due to

motion and the greater mechanical efficiency of the quarter-squat position. A bainee doing quarter-squats is
Bredispose t back njuries 25 a result of the sxtreme spinal 1oacing rat omes fom puting » weighton hs back
Trat might be more than threc §mes the weigh that he can safely handle in » orrect Gecp squat. A lo o footbll
‘coaches are fond of partial squats because they allow the coaches to caim that thelr 17-year-old linemen are all
"s3uaing” 600 pounds. Your itaress i geting srong (ateas I shoud b, ntin laying meaningiess games
with numbers. I its too heavy to squat below parallel,its too heavy to have on your

There is simply no other exercise, and certainly no machine, that produces the level of central nervous
system actvity improved balance and coordination, skeletal loading and bone density enhancement, muscular
stimulation and growth, connective tissue stress and strength, psychological demand and toughness, and overall
systenic conditioning than the correcty performed full squat: In the absence of an Injury that prevents its being
performed, everyone who lfts weights should learn to squat, correctly.

Leaming to Squat

We will approach the squat in two phases: first unloaded, to solve problems associated with the botom
position, and then loaded, to learn how to apply the bottom position to the hip drive used for heavier weights.
Since the majority of the problems with the squat happen at the bottom, this method expedites the process quite
effectively.

Generating hip drive

e il use a alrly neutral foat lacement, withth heels about shoulder width apart and the tes polned
outat about 30 degress, n xcesoucl wide SGnce causes e adducers 1 reach the-end f her axendily

15, and excessive narrowness causes the ighs 1 am agains the bely Both of these probiems prevent you
Trom reaching proper depth. Shoulder wdth s propordonste t pelic Wi in most people, and experience nas
shown that this width works well for most of the population. Many people will assume a stance with toes
pointed too forward, so you may need to point them out more than you want to. Lok down at your feet and
make a menta! picture of what you see.

Pnrzlh(
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the saat, (€ vt piscament by st with

Now comes the crucial part of Iearning the movement. You are going to assume the position you wil be in
ttom of @ correct squat, without the bar. This method works well because you can easily correct any errors
in position before the bar adds another variabe to the system. And if you'e already been in the correct bottom
gostion wifoutthe bar, eting no hatpostion again withthe bar s eas Assme the correctsance and sauat
down, all the way. Dont even think about stopping high just go on down to the Sometimes a lack of
ey or o tere o eyt oes ook enagh ol You Sancs o the way o 55 wakt Sre Yo nove

2, put your elbows against your knees, with the palms of your hands together, and shove your knees out
(Figure 2:13). T wil usallybe » decentbaiom postion,and fyour fextilty s o grea, the posion il at
5.2 stretch If you maintain it for 3 few seconds. Remember, proper depth is essential in the squat, and this low
Botiom poston sy the groundwerk or your aaining good Gepth from now on.
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tay i the bottom position for a few seconds to allow for some stretching. If you get fatigued by holding the
position, your flexibillty might not be quite what it should be. Stand up and rest for a few seconds. Then 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 because good depth Is the difference between a squat and 2 partial
sauat.



the time to notice some important details about the bottom position. Your feet are flat on the floor,
your knees are shoved out to where they are in a parallel ine with your feet, and your knees are Just a little in
front o your oes. Your back shoul be 8 flat a you can get I, UL I ot ertec well it aar Aso notioe
that your back is indined at about a 45-degree angle, not at all vertical. You may think its vertical, but it wont be
nd s ot supposed o be.And your eyesare looking Cownat e Toor fow fect n ront of you.

ute established the bottom position, come Up ot of the battom by driving your but straight up in
the ai. Up, ot forward. This movement keeps yor welght Sollly ver (e whole foo Instea of shifing It 1 the
toes. Think about a chain hooked to your hips, pulling you straight up out of the bottom (Eigure 2:14). Dont think
about your knees straightening out, dont think about your feet pushing against the floor, and dont even think
about your legs. Just drive your hips up out of the bottom, and the rest vill take care of tself

Figur 214, neresting wayto vaslae b v i the st

This important point should not be missed. Our previous discussion about hip drive and the use of the
hamstings n the squat aplies here. The squs s ot lg pres,and the dea of pushing th foa with the feet
prowdes an inadequate signal fo te hamstngs, adducors, and luts to prowie iheirpower outof
Hipextansion s te irstpart ofthe upward v autof the btiom. When you thik about ralsing your nun b ot
of the bottom, the hasa simple,
e are drcehon by an Imporian pat I h rocess of dring he M, and I 1 noeueed ven
before the bar becomes part of the squat Looking up at the ceiling when squating has so many detrimental

;5

changes the e, marnageable spot o one that [ arthér away A the neck postion trat

Lifters whose high school football coaches taught them o look up during the squat often have a very difficult tme

default movement pattern if conscious control i shifted to another aspect of the new technique.
xperiment or two to demonstrate for yourself the effect of gaze direction. Assume the bottom
postin withknees out, es out, and heels down. Putyour chindomn sghty and ook st plnt ot foor 4 or
et n front of you. Now drive your hips up out of the bottom, and tal of how this feels. Now do the same
ting e lookin at e g I have o walingparnes o cosar Getin the botom postn and v i
block your hips, with a hand placed firmly on your lower back and pushing straight down, so that you have
Something  push up on, bt nok 50 tat h. pushes you orvard Push Up againt e resiance whie 100k
down at your floor focus point, and note the effectveness of your hip drive and the power it produces. Th

ovement agai uhie ockingup. Youwil dscover an amazig ting - at e in-down (ooking doun ecos
the cin down), n position enables your hip drive to function almost automatically. In contrast, the
Ubvrd eye gase puls the chest forward, e inces forward, and the hips forward — st I, but enough 1

roduce 3 protound Shec Tt Snc e RS g an e poser o st we 7 g 5 Kiop g s hox
can use them to drive the hips up. The first tme you do this experiment will convince you that looking down is
more effcien
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king at the floor aiso provides the eyes with a fed positon reference. Using tis reference, you can

casly danly any deaton om rrect movement pattern and adjust it as it happens. The celling also

Drovides  reference, but e neck posio Is unare, and anYNInG youte 100K at upward will be forther away

than the floor when you'e at the bottom of the squat. Its hard t imagine a room in which the floor isnt doser to

e eyes than the ceiling is; the floor s therefore more useful as a reference — smaller movements can be
. against the closer point.

Most people will have mare trouble with this change in their eye gaze direction than with any other aspect




of this squatting method. To correct the error of looking up, fix your eyes on a position on the floor 4 or 5 feet in

frontofyou. Ifou'e raiing dose toa al,ind  place o Iookat tht s low on the wal and result in the same

atthis point, and get used to looking atitso Most people, if

mzvave oting Gown, wil no e Bl neads 1 s polrk ahere neck poslo 5 flecied. vt conches
e used tennis balls for the purpose of demonstrating a chin-down, chest-up position (Fgure 2:16).

Figure 216 A terns bk cn toch the et ek et

Adding the bar

w youre ready o squat. You have already been in the position you will go 1 at the bottom, and now
youte just going back down there with the bar. First, chalk your hands. Chalk is always a good idea because it
dries out the skin. 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.
“The squat begins at the power rack or the squat stands, whichever is available. Set the rack helght so that

Often, this position in the empty rack willlook low because the diameter of the bar siting in the hook 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. And remember, we are placing the bar in a lower position than the top of the traps,

high. If your shoulders are not flexible enough to assume the low-bar position at first, they should stretch out over
a couple of weels.
ace the bar. Always an empty bar at irst. ALWAYS. There will be plenty of time very 00 to add weight.

bar has 16-17 inches between the ends of the outside knurl, and 32 inches between the finger marks, those one-
ps in the knurl indicating a legal bench-press grip. Grip width for the squat wil obviously vary with
shoulder width and flexbility but in genera, the hands will be between these two markings on this typ

e cas, 3 atrawer 113 Sahtans ot shouider s o that e s 1+ spored by musdle and dodont g
into your back



The thumbs should be placed on top of the bar 5o that the wrists can be held in a staight line with the forearms

The elbows should be cranked up o trap he bar between the hands and the back. If  lack of flexbility n the

chest and shoulders prevents your achieving this position, use the high-bar position until proper stretching can

make you flexible enough to get the bar down 10 a botter position. If you're flexible enough now. take a grip wide

nough to permil straight wrists under the bar, and then with each set, namow your grip a little untl it i tight and
cure. Mark this positian as the arp you will use.



Figure 218, o e . The e grp neps th hand a 1 e a8 of th wlgh of he i on the bk A
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Withyour r1p inplace, and your hands and thumbs on 19 ofthe bar, ip your head under the b, and

come up into poition with the bar on you back Placethe bar In the otrectpostn, Just Immed
oy Teal e he p of th Shouldr Biages -t sine. of e scimr oo oen secure I in o by ing
Your olbows and dhest at the same tme (Figure 2-20), It shoud feeh a5 tough the bar s restng on a hel”
e postrior deltids. Tis acon tghtens the musies of our back and it pour
ft postion and threby fing many of
s can be safely hand ) lter. mos
o bock permap ok above the capuiar spine nseod or
Just below it Check to make sure the bar s in the right position.




Figure 2.19,Poston o ne babetreine o the sapulr snatomy. The bt 1t under the in of the 43005,

First and foremost, ALWAYS STEP BACK OUT OF THE RACK. ALWAYS. NEVER PUT THE BAR BACK IN
THE RACK BY STEPPING BACKWARDS. NEVER. This connot b done sfely You should never be i 2 positon
o have to step backviards and rack a weight at the end of a set. You cannot see the hools, and even if yo
S, here wil evenbualy b a wreck 190 Go i1, or PErmI Kt be dane by sameane youre NG, you
srea ol

e bar outofthe rackin the same poston I Whih s 1 be sauated, withte oo and shouders

o, e chskand lbows oy v headposon dou, and DO et e e Do, Evr g Shoud b
A 2 78 o th ol St 0 ke the b o af e oy by Extunding he Knces and hipe oot 1 e
a squat. In this way any weight can be taken safely out of the rack. Many problems are doing this.

tighten everything Just before squatting. It s obwously much more effective to tighten the musdles and ther
the weight onto tight muscles than it s 1o take the weight, let it mash down into your back through loose muscles
unl it stops on some crucial skeletal component, and then try to tighten everything up underneath it
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Figure 2.0, Suxancoss Wing of the ebows and the chst “tap* the bar et the hands ond the bk resting » dale bakond ek

Likewise, taking the bar out with one foot back and only one foot under the bar, like a lunge. is a bad habit, one
that eversbady gets away with when the weight is light but that can cause back problams from the unevenly
siressed hips when the weight gels heavier. Unrack the bar exactly lik it is in a squat, even when it is light, and
Jou'll have no problems later when itis heawy.




i .28 Th prope postion i i t recehe the bar from the rack

ce the bar leaves the rack, dont take 3 hike with it, backing up three or four steps before setting
squat Thi s unncescary and 1 sl vecome a Broblem 1 e Se s ey i Spokers o urelopie, bt e
rip back o the rack s Just too far on this particular day. One step back out of the rack with good form Is enough to
dlear the rack and allow the spotters (o do their Job while minimizing the trouble of getting the b
ince should be the same as the one used during the stretch. Again, heels should be about shouider
widih apart, with toes pointed out about 30 degrees. Most peaple will change the stance at this poin, rotating the
es back in. Make sure you are using the same stance you previously used during the unweighted part of this
teaching method.
this point, you are ready to squat with the empty bar. THE EMPTY BAR. All of the groundwork has been
aid, the correct bottom position is fresh in your mind, and you are now in the correct starting positon. Everything
you are about to do is the same as you did during the strelch. Only two things are different: one, you dont have
your elbows available to help push your knees out, so you need to do this with your brain. 0, dont stop at
down and immediately come back up, driving your butt siraight up, not forward, out of the
bottom. Now, take a big breath and hold it, look down at @ spot on the floor about 4-5 feet n front of you, and
squat.
You should be in good balance at the bottom of the squat, having already been there when you stretched.
Your weight should stay evenly balanced over the middle of your feet.
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The reference point your eyes have on the floor should help you maintain position al the way down and all the
way up. Balance problems usually indicate  back angle that is (00 verlcal, so make sure you're sitting back and
leaning forward enough. Most people have a picture in their minds of a vertical orso during the squat. Remember
that the back anale will not be vertical at all; sit back. lean forward. and shove vour knees out.




o e e O et s e
s polnton, I vour mpartal il el you thatyote high, check Your Sance t make sure that s wide. enough
oo wide, at you toes re out nough, and that your knees are acking parailel 0 your feet. Whil he's

il ack a3 2 St IF YOURKNEES ARE OUT, pnd most o the e, iy are i it because yourinees are
ot out. Most people who have problems with the squat ~ at this rank novice level as well as loter on - do ot
Showe hes fees aut enough. 1 At s a2y bad rack e bar and epeat i pre-smuat poedure, REusng
on the knees-out p

o rack the bar safely and easily walk forward untl it touches the vertical parts of the rack. Find the
uprights, not the hooks. You cant miss the prights, and if you touch them, youTl be over the hooks. Ifyou try to set

1 g0 up in 10-15 Ib or 5-75 kg jumps. Older or stronger tr
Decide which jumps best fit your situation, being conservatie since

your form. Then do two more sets at the current weight, for a total of three sets across with the heaviest weight.
And that s the first squat workout,




Figure 222, The st

The Important: Thms You're Going to Do Wrong
3 sbove parlll. This wil o




Your stance will be either to0 narrow or too wide, with your toes usually pointed too forward. This will
resultin a squat that is not below parallel

Eve gaze: You will fail o look down. This will il your hip drive.
'Back angle: Your back will (usually) be too vertical, due to a faulty mental picture of what your hips do when you
squat or due to the incorrect placement of the bar on your back, o your back wil be t0o horizontal, due to your
failure to keep your chest up. Either error will adversely affect hip drive and depth

Hip rive; You il your chest instead of dring your Hps up. Tis il your power outofthe botom by
making your back angle too ve

Bar placement: You will place the bar 00 high on your back. This vill adversely affect your back angle and your
hip drive

height: You will setthe bar in the rackin a position that is oo high. This will make the preferred positon on
gl eyt

Notice that all of these problems are extremely interrelated. The squat is a complex, multi-joint exercise

mechanics of the system is important if you are to understand the contribution of each component to the syster
and the workings of the system as a whole.

Figure 224, b ot you oot

Leverage and Moment — The Basis of Barbell Training

If the system of barbell training you are about to study is o be more than just another collection of opinions
sbout the subjec £ must proceed from more tran st the histry of the aciy the preferences of the authr
and the observed habifs of those people who happen to be performing at a high level. History is filled with
examples of less-than-eflient behavior that is nonetheless effective; personal preferences quite often reflect an
unquenchable bias; people are often good at things without knowing exactly why, and these folks might be even
" at the if they did. It seems likely that barbell raining would be more efficiently performed if it had more
in common with enginesring than wih ssrology - mare lke physcs dass than birhday party - and it would be
i om IHore.
S naersning of e oven fecing the ¥R and the bavul e ctsenkal o forming an sccrate
anayls o the movements used In barbel walning, The squat, bench press, et pres, and power cleen are
potentially complicated mult-joint exercises that form the basic movements employed n barbell training. The
Compley of these movermen's s Mitgated by th facttha tey a1l i natral &xpressions ofoaded fuman
ment - the wavs that the skeletal svstem translates the force of muscle contraction info movement as the




exerdises, they must be tilored to specifically cause the use of the most musdle ma longest range of
motion 5o that the most weight and thus produce the most f ength
If w P an accurate description of each exercise based on an understanding of what each one i

accomplished using muscular contractle force translated through the skeletal components that ransfer the force
load, and which physical adaptations will accompany an ability to handle increasing loads in each particular
movement pattern, we will have what can be described as a model of
This model must be grounded in an understanding of the principles that govern the motions within
physical system. And 2 grasp of each model makes the performance and caching of each movement more
logical, and The sdlence of dassical the effects of forces on
the motions of material bodies. An extensive treatment of this science is obviously outside the scope of our
discussion, but a basic understanding of a few of its concepts s critical to the development of an accurate model
for each exercise in this method of barbell training ‘concepts are important to understand because the
m of levers you will use to It the barbell — your muscles moving your skeleton, loaded by the barbell in a
graviational framework ~ obeys the laws of mechanics, and you must know them before you can analyze your
lifing to optimize the way you do It

S0, lets start with the most basic concept and build on it. As noted previously, the agent that produces the
weight of the loaded barbell is graviy. It s produced by the mass of the planet, and for our purposes the planetis
assumed to be 3 uniform sphere. Every unimpeded object will all i a direction perpendicular to the surface of
this sphere. The term "level” s used to denote a surface parallel t the surface of the planet, so that if an object is
dropped, it always falls perpendicular to “level and we describe ths path as vertcal. The force exerted by the
weight of a loaded bar is therefore always vertical and down, and the only way to oppose the force of a freely
moving barbell is with a force that is vertical and up. Horizontal force may be applied to the bar during s brip
through the rep, but none of the horizontal force can contribute 1 the vertical motion of the bar. So, to th
that squatting, pulling, or pressing a loaded bar works against gravity, the vertical components of th force do the
work.This means that the most effiGent bar path for a barbell mowing in a gravitational framework is always a
line; between the two points, but any force applied in any.
other direction is not work against the force of gravity (see Figure 2-3

Gravity is expressed as three primary forces that affect the lifter/barbell system: tension, compression, and
Tensionis the force transmitted along an object tat would elongate it were deformable (not every object

s deformable under normal gym circumstances). An example would be the body of a lifter hanging from the chi

up bar.

Compression is the force transmited along an object that would get shorter If it were deformable.
Compression is the opposite of tension, and an example wiould be the body of a lfter standing under the Ioaded

tension and compression are said to be axial forces because they are expressed parallel to the axis of
e foree e e, ot

Momentis force that tends to cause a rofation about an axi. It is the force that is transmitied down a
wrench handle to turn 2 bolt. Moment can also be thought of as "leverage” or bending force.









C°Mffﬂ§5i°“




Moment

Figure 225, Tenson, copresion, and moment st the xesions o the for o sroy s th iterforieh pter,

n e b s crred on the back or overhead in thelocout positon of the pres e foce it applies s
compression.When the 5o ange hom e arme i 4eadIf o 3 decn he force Hiong e arme s rien. T
s o ustcs ronamit s, Both the connecive
d the bones working together transmit moment (leverage). If the bar Is supported overhead and then
hang position of the deadiif, all three forces - compression at the top, moment as the
arms travel through the arc to the body, and tension as the bar comes to rest on the legs - can bé experienced in
order.



Compression

Tension

Figur .26 Campressan, mment, 3nd tenson e though the ugper body wEN s aded b,

A moment arm s the distance between a point of rotation and the point at which the rotational force s
applied, measured at 90 degrees from the point of the force application. When youte using a wrench, for

examplé, the moment arm s the distance along the handle, between the point of rotation (the bolt) and the force
that causes the rotation (your hand), measured at 90 degrees to the for - ong
3 rigid bar o act on a pivot, or fulrum. The moment arm (e term “lever arm" is synon, is essentially a
way to calculate the amount of moment force generated by a lever: the moment force is the force e
bar multplied by the length of the moment arm. At one end of the system, force Is being applied to the bar. At the
other end of m, the turning force is being resisted by the object being turned, so that along the rigid bar,
force is acting in two directions. ( 3 isa she: , in contrast sal forces of tensi
and compression.) The tarm” is the ef istan ich the system operates. The longer the
moment arm is, the more turning force s produced by the acual force applied to the bar.

The most effective angle 1 pull on the wrench handle s perpendicular to it. This is intuitively obvious to
anyone who has ever used the device; you adjust the position of the jaws on the conveniently designed hexagonal
hearl - chanad thie waw far et this nriranca - o that wi can aull i the wrandh af rinht aaalec i 1t renarfiocs
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0 turn the bolt. Since 90 degrees is the m
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amount of turning force that can be applied to the bolt varies with the length of the moment arm (the
distance from the working end of the wrench to your grip, measured at 90 degrees to your pull) and the amount
of force applied to it (how hard you pull on the wrench). You can increase the amount of turning force either by
pulling harder or by lengthening the handle ~ by getting a longer wrench or extending its length with a “cheater
pipe.”

10 barbell training, the turning force s the force of gravity acting on the barbell, and the moment arms are
the horizontal distances between barbell and joint along the segments of the body over which ths force acts. The
instant the knees and hips are unlocked and our diagnostic angles come into existence along the back, tigh, and

iank segments n the squat, moment arms come Into existence between the end points of these segments and the
Iocation of the barbell relative to the segment and the balance point under the mid-foot. The force of gravity
always operates straight down ~ the hand trning this particular wrench s gravity and its always pulling straight
down from the bar. So we can calculate the moment arms along the segments as measured perpendicular to the
bar.



is e s pmemen 21ms 2long the back segment in the squat will alveys be the
orizomardance betwecn i b and e
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womat am

For the thigh segment, the moment ams will be the horizontal distance between the bar and the hips. and the
bar and the knees, since the femur s bisected by the gravty vector, and the moment am can be considered from

either hip or knea. The hip extensor nt am between the hip and the bar, and the knee
extensors ‘sea” the femur moment batwean the knae and the bar. Likewise, along the shank segment between
5 and ankies, the momants can ba regarded as between bar and ankles, and between bar and knoes.

The moment arm between the bar and the hips will thus vary with the bar position on the back and the
angle atwhich e backlsincined. I the bar is nth low position adhocaad here, the cistane between hs and
bar s shorter than it would be if the bar were in the higher position. But since the bar must be maintained oy

the mid-foot balance point, the lower bar positon requires a more horizontal back angle. And for the same
reason, the more vertical back angle compensates for the longer distance between bar and hips in the high-bar
oositon,
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Figure 2.9, The mame arm e i engih wE 3 and sgmant kenge. If e segment ngeh hanges and th angl i held nsant (109
anes, or 1 the 3ng 35853 he SGen:endth 5Nl GO, (BT Pance, he mamant rms o b varee

The moment ar

s hotaontl ditance - botween ips and barll i b pasions may ndsed betho same
because the more horizontal back angle closed hip angle, and open nes angle plce the Hos furt nm
i lance point, so i s

eaitain e angle andtome b vk of the bettom thas ther s whar the knass re farther forwars and
the hips are closer to the bar. This anatomical manipulation adds their mass to the muscles moving the load,
and thus also enables heavier weight to be used.

There is another way to consider the moments active In the lifter/barbell system. In each case, a moment

bar moves forward or backwiard from s ideal position directy over the mid-foot - i.e, you apply any force
horizontally t the bar — and the mid-foot balance point is thought of as a point of rotation, then between the bar
e mid-foot, a rotational force is created that as along the whole system. This horizontal force creates a

moment arm that is expressed verticallyalong the body between mid-foot and barbell.

iow, it true that the foot is a flat surface (the sole of your shoe) in contact with another flat surface (the

floor), and the actual point of rotation nearest the floor would be the ankle. But given that the calf stabilizes the

anke, that the load shifts in relation to the mid-foot if the bar and your body move forward or backward, and that

the greater the weight and distance, the larger the effect, the system behaves like a moment arm acting on a point
of rotation at the mid-foot. This leverage has the potential to add quite a bit to the force needed to overcome the

the bar, which happens as the bar moves forward of the balance point.

ssual direction of off-balance movement due to the vagaries of human anatomy — the ankie

is behind the mid-foot, the knees articulate forward, and the eyes are forward-directed. Most people who have
been taining for more than a couple of weeks will ot put themselves in the rather awkward position of mowing

mount of movement forward and backward from the mid-foot would affect the system symmetrically i.e, that a
forward bar movement of 3 inches would have to be reacted against with the same force as  backward bar path
deviation of the same 3 inct



Considered in this context, the term "out of balance” means that a moment (rotational force) exists between

id-foot verticaly along the body and this moment mu rolled with an amount of force
necessary o cancel its effects. This is force that could be more productively used tolift more weight on the bar if it
were "in balance” So your ability to control the moment between bar and mid-faot - your abilty to maintain a
vertical relationship between barbell and mid-foot - s your abillty to use good technique In lifting.
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Figure 230, Batne” ors

ust consider the effecs of bio sytems of lewerage whle we squst, The moments operating
oizonily song e segments 6 . body are produeed by e Torce of Gravty kg on B lood, ey o8
oherent I 300ating down. and Sonding ovck vy under 8 heaw baroel ey mate vy the resisance agoindt
which we work o get strong. The moment operating vertically between the bar and the mid-foot balance point,
however, must be kept at ZERO t avold wasting force that could otherwise be used t fift more weight. Both
these moments must be considered when you'e analyzing the biomechanics of the system.
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How to Solve

correct squat will always have certain identifiable characteristics controlled by skeletal anatomy and

musdle function. For any squat, back or front, these conditions will be satisfied, making it relatively easy to

determine whether form and position are correct. At the top, all the skeletal components that support the bar —

the knees, hips, and spine - will be locked in extension so that the muscular components have (o exert only

enough force to maintain this position, in which compression is the primary force on the skeletal components, The

b of the muscles here is to keep the bones lined up correctly so they can hold up the load. The bar will be over
the midle of the foot. The heavier the weight, the more critical tis position will

all the these joints - or in the

e spinal erector musdles, isometrically maintain extension under increasing stress
mechanicalload as ey ess the leverage along th segmerts on te way o the botom psiton. During s ride
o the bottom, st maintin s positon over the mid-oot. Th correct botom posidon is identfed by
definite anatomical position mart

The spine will be held rigid in lumbar and thoracic extension.
The bar will be directly over the middle of the foot.

The feet will be flat on the ground at the correct angle for the stance width

The thighs wil be parallel o the foet,

The hip joint will be in a position lower than the top of the patella.

Any deviation from this position will consttute bad technique, s will any movement on the way down o
back up that causes a deviation from this position. And actually if you keep the b rectvertical position
over the mid-foot on the way down and back up - s If the bar were riding in a narrow slot directy plumb to the
oot~ you wi ave done € ight Your seleton wil have sl the problem of how o mos ity use
your musdes to get the job of squalting done. It will have done so within the constraints imposed upon it by the
echaniesafthe barbel oy gty e



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 or back position of the knees. When the bar is in the front squat position, the back

ngle is necessary (o keep the bar over the mid-foot and to prevent it from

falling forward off the shoulders. When the back is this vertical, the hips are nearly directly under the bar, a

Well forward in front of the toes and which the ankies must accommodate b

e (Elgure 2-33). This means that for the front squat, the back angle will be nearly

e i anlewil be o, an e e ange il b dosed For th backsauat, uhen i br s he

posiion advocated here, jus blow the spine o the Scapul, the back wil be at 8 much mare horizonta angle,

e knces willbe ot o numl]ustm front of the toes (depending on your anthropometry), so that the hip angle

Wil be more osed and (e kiee angle more open. A high-bar Squat would place (e Back and knees In the
middie of these two more useful positions.

i
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ry barbell exercise that involves the feet on the floor and a barbell supportzd by the body will be in its
best balance, both during the movement and at lackout, when the bar is vertically plumb to the middle of the foot,
s discussed earller. An assistance exerdise like the barbell curl or the goodmorning intentionally moves the bar
outofline as a part of reating the resistance for the exercise.

Gripand 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 t© as a set If that grip Is wrong, none of the reps in tha
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 — that is, more weight on one leg, hip, and knee than on the other — as well as a spinal
shear. A careless approach 1 grip placement can result in problems with heaw weights. Most people, as
discussed earlier, will need to take an even grip somewhere betieen the score mark and the end of the knurl

differences in flexbility - s might result from an injury - a symmetical grip on the bar will result in an
ssymmetrialbar posion o the back A ghtshoulder o te e ide, fo example, prevent the upper am rom
sssuming the same angle a5 that used on the uninkred rght ide. The tght shouder thu drags th bar out
Toward tat sde, resulbng in the bar's beng offcenter ef and out-of evel on the ba is s your sifuation —
and It ight requlre a tird party of a MIar 1o dentty s, Snce 115 not avays a9y o eel - you wil heed 1o
experiment with your grp unl] you i the ight posiio for each hand. Centared Ioacng o the back should be

ary oncern at
scussed earir the thumb shoud be placed on top of the bar o that the wristcan be held n 8
Svaighting it foreorey. The vos malory f peopi, howert, Wil el 1 108 he bor it e

21ound arip. Algher welghs, s i ine because the 153d s easy o keep i place, But when heaver welghisare
being used, the grip that results from thumbs-around can create its own problems. Most people have a mental
picture of the hands holding up the weight, and this usually ends up being what happens. The bar sits in the grip.
i the thumbs around th br, the wriss are bent back, the elbows end up direct below th
nothing really prevents the bar ffom siding down the back from this position. People who do this will eventually
elbows, & Rorible, headache-like soreness i the indide of he clbow that makes them think e njory
ocred dongcils If e elbows re unerncath e weGHL, ond e orce of e wlgn it our (e
nature of grawity is sometimes inconvenient), then the wrists and elbows will unavoidably Intercept some of the
weight (Fgure 5-53). Wih heavy weights, e oading can be qut high and tese sucures e ot nearly as
apable of supporting 500 pounds as the b
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If the thumbs are on top of the bar, the hands can assume a position that is straight in line with the
forearms when the elbows are raised. If you are accustomed 1 letting your wrists relax into extension and letting
Your elbows dro, your grip might b to0 narrow for your shouider flesbilty and a sighty wider grp would
make saight wriss easir 1o mainai. You migh sso need 1 atvely "l the wist into what il el ke
flexton if you have been it

e oxEnet none of e welgh £ ver 3y prtof i 1. s o and a0t 1 of tne weight 5 on i Back
Fiqure 2:34). Learn to carry all of the welght of the bar safely on your back before your strength Improves to the
poINt where this same weight caried in your hands — and thus on your wrists and elbows - can become a

Occasionally a person gets misled into thinking that itis okay to put the hands out so wide on the bar that
the finaers or even the palms of the hands are in contact with the olates, Bizarre as this sounds. vou will eventually




this in the gym. As grip width increases, upper-back muscle tightness decreases and muscular support for the.

bar is diminished, as previously discussed. I the posterior deltoids, rotator cuff musdes, traps, and rhomboids

relax due to a widened grip, the skeleton becomes the default support structure. This is fess than desirable. To

add to the problem by placing the hands on the plates — a ROTATING pair of objects at the far en

just slly. You must be in control of the bar, and this means that it must be secure on your back and therefore in
.

the case In athes, one probiem s nimatly sssocated wih another,and the sodng ofare
e the ohar A ackof shouides Sghimecsand falure 1 oty the creot up are rerated poblems ang

Corected gether. 1 your cloows arop, your Shoulders rlow I ou it sour €loows, sour shoulders nanen:
Likewise, lifing the chest requires a contraction of the upper back muscles, especially the superior portion of the
longissimus dorsi complex. Lifting the chest is thoracic spinal extension, a back movement. The act of tightening

bar tighten. And if you do this before you take the weight of the bar onto your back, the bar cannot sink down
through loose musde, unsupported against the skeletal components of the shoulder. Lifting the elbows and the
chest together fightens the supporting muscles under the bar, so do this before you let the weight bury itself in

eople seem to be making 2 flat, level spot or the bar to sit on by keeping their chest parallel to the

back. The bar will not roll off your back if you properly grip the bar, with your hands in the right position, and
raise your elbows. 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, trapped between the hands and the rack position, o it cannot go

ere. This jamming effect creates a fight, secure bar posiion that can tlerate 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 prtert them. 165 no hard to hurt your lower back, and back njries are the most common
workplace injury, amounting to ollars per year in
ot 2 el Ao our arableme wih owr-bach Inties 3 mosk o schocad wih achbes
outside the ie know this because hundreds of thousands of young lifters at the mercy of inexperienced,
lgheaded coaches are permied to It heaw weights withbad sinal mechanics evry day and th rae o nury
weight room remains low. The most dangerous movement for the spine is flexion with rofation under a
1026, and we dont 6o s I barbell raIMng - we 6o ¢ when puting (e lawn Mover 1n the back of the Tuck. S0
barbell training, even done incorrecty is comparatively safe. But doing it wrong is much more dangerous than
doing It correcty Our primary concen s that doig it wrong s aio nefidient %0 wfl do I rght because that
iftmor il be a welcome side ef

Undersanding te ol o th lower beck g mechancs rquires an understanding of te aratomy of
thm i end iag miscuntur, o3 el a3 o snal snour: Remenbar s o prvous discusion it the

cts 25 2 igid bar to e ips an knees. The spine s
Rels Tgid by he st of h onke and 1 mow through 9ace by he mustos Bt exond e peny
i whichte sine i locked by the musdesofthe low bac

ing group consists of the biceps femoris, the semimembranosus, and the semitendinosus, all
three of which nzmmm Sl aberostyof he b, They i mersatvaious poins o e b b
Knee on the lower s, the hip and the knee,

o ratate wehcaty fas two funcions; the prosimal funcion (hp exension), and me il fncson (e
flexion. The
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‘WRh the underhing wiifidis, rotators, interspinales, and Wbertranaverserd musdes. When contracted, these musdes move the spine into the postion

by the arows.

When you squat, ulimately it is hip extension - straightening out the hip joint, their proximal function ~ that you
produce wilh the hamstings, along with the glutes and adductors. (In realiy the hamstings can contiol hip
oxtonsion, nee floxion, and back angle whie unctoning eccentically concentically and isom
definitions of these functions are blumy and are really significant only.

o lond memseives 1o such sonsiniied distincrons )

resting on the shouders, The spinal column is held rigid in its normal anatomical position by the muscies of th
back, Sdes, 1 cage, an abs 5ot he orce can be sfel transmited trough e runk o the load. Before 1o
Iift anything heawy you squeeze your abs (really, you squeeze everything in the vidnity of your abs) into
conacton, T squeeang ansiorms your unk It what s esentally  rigid ofinder tat surfounds and
Supports the spine. -an aumn offd vat s erelore
pabie of Tansmiting compressive force - between he contracing abdominal wall and e
Conacion bansmilted through tis fuid medhum braces the spine b the positon set by the back musles i
the load overcomes your abillty to siay in position. These musdes contract isometrically — that Is, they stay.
contraction but cause no movement to occur - and In doing 50, they permitno movement to occur

e el artculateswith the gpine n the LS/S1 area of e owsr bac te ares aboe e b, The

muscles of the ack - the recr spnae roup,or "spinal recors” - nsertan the el and st mumerous
Point along the spinal column. When hese musdis re. contraced, the pels remains I 8 constant posion
relatie to the lumbar verebrae. The spial ereciors and assocated ower back gamans Sorve & ook e pots

21 spine I 1913 SrUCTe - o protecthe vet=bral Calamn from Movement under 1020 and 1 hold 3l mese
Joini n elr normal anatomical postions when youre IIRng heavy ioads - & (hat the ntervertzbra cliscsare not
damaged. This area needs to stay arched 1o stay safe when youte lifing. And this is why the pelvis must bt
forward at the same angle as the lower back 25 you lean forvard.




e P snder 983 o reat n <aher ot s o e

However, as the bottom position, the lean of the trunk can have a
fendency to make th lower back assume 3 flexed, rounded posiion. Thi tendency is caused by the hamsting
anatomy and the position of the thighs. As squat depth increases and the torso assumes a more forward t, the
bottom of the pelvis (the origin point of the hamstrings) comes under tension from the direction of the proximal
tbas (e nerton pointof the amstings ustbelow th nees). A the hamtings reach e Imitof et abilty
etch, they become tighter and begin to exert more pull on both the knees and the muscles’ pelvic
Stachmerts I your knees e hot Tar ensugh apart your Tighs will 153 rowd your Ts0 25 Y0u approach e
bottom.
There are two problems. First, your back musdles attach at the top of your pelv, your hamstrings attach to
the botom, and the pelvscan piot around the s So boh the lower back musdes an the hamatings can

hip joints, The Tor control
ot e, and the oo sgners igid and safe. Second, If the femurs
are toodose Togethr 35 you appraach the batiom, there s not enough spac betwen them o te orso i drop
down low enough for a deep squat. The key is to position the femurs, the peluis, and the low back o that the

ereciors and the hamssings complement each ohers nchon,
B soing te inees ot s you quat whlelooking te spine nto exension, you remove th tandency for

the lower back o round. Shoving them out 35 you unlock at the top places the femurs in external rotation, and
hen he Miusdes that perfnm O4ertal roaton s koep e e h e potion h e way dow ad . The
muscles that are strefched out when externally rotated then b in th If the knees are shoved

hamstrings do not stretch out that much, most people are flexible enough (o squat below parallel f they do it

ally the biggest roblem it back postion s the ainees nabilty o denty which posison tre ower
back i in. A lack of kinestheic sense — the abillty to identiy the positi ody or 2 body part in spatiel
sen s he 310w b he res o e by Sy oo Some pecale e sbsa s co es ot

he lifts his chest, or bends over from the waist or performs a number of other interesting
thing to do with lumbar extension. Many people with inflexible hamstrings exhibit this problem, but not much
hamstring fexibility is actually required to squat correctly and many perfecty flexible people cannot assume a



position of lumbar extension and hold it through a squat. Some people - mostly female, as a general rule - can
place the lumbar spine into a position of overextension, and this is bad, too, perhaps pofentially more dangerous
than loaded lumbar flexion.

tre st 1t ndates s faurs to ngage enougn
o anradin 13 pper e S fom 08 riror

This occurs when you fail 1o use your abs 1o provide the anterior support necessary to counter the extension
poided by 1o arcios. Bu s cusesansion s fr a3 common ihan h simpl Iabily o mainan umbar
rtonsion agains ¢ heww load nthe auat or doadlf As it ums ot ou cant make @ valuntary concenirc
Contacion of the umbar rectors - he movement commonly undorsiood a5 arehing i lower hack - (hen you

o vountan wav o ke h Iowor back n exoneion when this posHion gets hard o mainan. Pioase read




this again, and understand this

inders!
¥ you can't voluntarlly arch wm Jower back, you can't Control the erectors well anough to keep the e
from flexing at the bottom of the squat or the start of a deadlift o

Figur 238, he cssest way o 3 wscn

o o5 3 bt f e ck vt st togeer

The eyt learing th correct positonfor e ower bac s asume 2 posion tha s correct and then
memorin s wy I et 3 thotyou e reproduce I ever B, The bos iy v e 1 1 o Gows o your
belly o te lor, put your nands behind your head, It our ebows, an rase Your chest up o f the oo, Tis
is how it feels to produce a thoracic, or upper back, extension. We want o train the lower back, so lie back down,
straighten your knees, and then lit your knees up of the floor. To increase the sensation, ry to get your quads off
the floor, t90. (Dont push your toes down into the floor t it the knees up.) When you do

elements within an unfamiliar movement. A Set of 10-15 reps causes a bus

up, you can feel the muscies quite well, the movement pattern Is fresh on the mind, and you can then duplicate the
movement that caused the burn.









v o8 th botiom Roson s asumed, and the rch at he 4ot posn of th pu g

e hisarched positon agan inmedately while staning, and repea t severa e Now ut o be
e, unlock your knees and hips to about a halfsqua posiion and se perform this lumbar

Siersion Since you con o lentty e correct ok mm o id e skt 1 et your Sock Srehes
through the whole squat i7you keep your knees out of the:

Hips

The squat is an important exercise because of the intricate interplay between the skeletal and muscular
components of the e chai of the movement. The et agains the oor, th lower legs tre thighs,the higs
andth sine supportig he ot e woven wgether and orralled by 3 web of anterior and posterior muscie
1 connectve esies that continually adlust neir postons relathe. 1 the balanca pain over he mid oot
Several of these muscular components - the gastrocs, the hamstrings, and the rectus femoris - cross two Joints.
The rols of these musdles are cspecially Grplex, a5 they operats agains both proxmal and disa atachents
the fine oduction of forc in the

i G o h tem s o Bl omplox e 4 . Cltes 5 pes. e noeprowde e power
out of the bottom as the glutes, adductors, and hamstrings sart opening the hip angle. AS you rise above parallel,
the s assume s lager e In the Upvard dre 3s e amsings archr e back anle At te op he
glutes, adductors, hamst uads inish thei hips and i

et o s e et wgeier concaphihy 3swll 2 by o fomar. I o e e o fr orvard,
your hips are, too. And if your hips are too far forward and your knees are too far forward, either yo
Balance forwar or your back angle is 0 verca, he  angle < 150 open, the knee angle 4 10 Gosed, and you
drive up out of the bottom. Hip drive Is the basis for sauatting power, and even though It is anatomically
complex, hip drive can be learned easily and quicky.

Lok carefully at Figqure 2-40. As you assume the bottom position, imagine 3 hand placed on your sacrum,
right at the base of the Spine, and imagine pushing this hand straight upin the air with your butt. This is as clear a
picture of the process of driving the hips p as can be drawn. If you have a training partner, revisit the hip drive
fesson o n ft par of i chptr: get it pace i hone 0 shown n 0 picure and prode some
resistance 1o your You can feel the effect. (This is also a good time to refresh your head/eye-
eston esson took et sown and i o< h celing e drhing agans the an, andsee which irecon you
prefer. Twenty buds says its down.) There is only a subtle difference in appearance between good strong hip
&riv and 2 squat tat lacs this, b you willbe Able f feel the power of tis ochnique the frst ame you do 1t

Figure 248, earng 1 éive wih the 3 of 2 @ch

common error i the tendency for some lifters to drive the hips forward instead of upward (Fiqure 2-41
If your hips go forward, your knees will oo, causing the weight to shift forward to the toes. This Shift is bad for
povier because anytime the knee angle doses, the hamsirings have shortened from the distal end, and a slack
muscle is not a source of contracile power. 1f the rebound out of the bottom depends on hamsiring and adductor
tightness, then any relaxation of tension in these musdies represents a loss in stored elastic energy, not to mention
aloss in the abilty to contract and generate force.



Figure 241, ring the et up e of the s s g teion i the e o th suat. The csed e and cpen hip ngls st gt
e he danck Dtwsen PaTing 1 £7d eion, oW i o he NAFEFRGE ST 1N e

wise, it is common to see the hips hift backwards instead of straight up out of the bottom. When this

Uike
happens,the backanle il have become more hoizota, e hip angle more closed, and the e angle more
This means ings have not done their job

open, all n the absence of upward movement
oFanchoring the back angle ot it proimal atachments on the pelis, the knee angle has opened becaus
anchor it, and the inee (Figure 2-42




Attt us of the i and g

As we il see often, form ermors in many exercises represent the [0ss of the ability o generate force due o a

the pelvs to produce hip extension a tant back angle; your quads producing knee extension; and
e your knees and ips locking out simliansausly ot ne ap. Lets sxamine i roe of thess Muscles and
skeletal components in dotail

Sauat depn has been empfasized snce the begining of s chaper, 5o et begin ou analyss of ip
function with its relationship to squat depth. When we squat, the standard of-motion criterion for the
exercise is "below parallel defined as the hip joint (identified at the apex of the hip angle, the "corner” in your
hort over e p) a3 rops elow e ke (denifedasthe op of e patella) Hos ecple who e Wouble
with the squat are having trouble getting good depth while preventing teir low back from rounding. Pretty much
arybody can get deep,if ey allow e lrhbar spine o relax o lewon. But almostevery singe huran being on
this planet can squat below parallel with pretty good lumbar extension if heir stance is correct and if they simply

eir knees out to the sides as they squat. At the bottom of the squat, a type of impingement— a rapping of
Soft issue between two bones — occurs, and It is relieved by snoving out the knees. This simple skeletal-position




adjustment allows for a below-parallel squat, and at the same time, a drastic improvement occurs in the way the
s function,

Most people think that the main problem with squat depth is hamstring extensibility more commonly

eferred to as "flexbility” - the abiliy of the hamstrings to lengthen as the depth of the squat increases. This is not
really the case, and loose, elastic hamstrings are not the key to a deep squat. Optimal skeletal mechanics s

stand with your heels at shoulder width apart and point your toes out at about 30 degrees, squat

down, and keep your thighs parallel to your feet, then as your hip angle closes and your thighs approach your

torso, your femurs wil 2 position that is outside of the anterior superior iliac spine (ASIS), the “hip

if you point your toes straight forward and et your knees

, or even If you point your toes out but st let your knees cave in toward the middie when you

squat, then your femurs will approach the ASIS as you approach the bottom of the squat. S0 as your thighs crowd

your hip pointers, they tend to trap any soft issue or musdies that may be in the area in between, making It harder

)

10 go deep. (ee Figure 2-43



Lateral View
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Squat depth is a function of hip angle, the angle formed between the generalized plane of the torso and the
femur. 1f you try o drop down to get better depth without acjusting the position of your femurs, youTl get depth at
the expense of @ rounded lower back because the hip angle cannot become more dosed If the femurs are
impinged. The pelvs is supposed to be locked in line with the lumbar vertebrae and held rigid by the erector
cnina murerieg ¥ the ne v

e el ehic rar it fon inties thic nnsifion harames i rame intn an aheririon the ar



way to keep going deeper is to round the low back. Everybody big belly or not, will experience this phenomenon
o one degree o another, so if you'e having depth prablems, shoving the knees out fxes these problems 5o often

Most people won' do the job of keeping their knees out unless theyre coached; the knees want to track more
medially because of the tension felt on the inside of the femurs. This tension is produced by the adductors - the
ve_ musdles (the adductor magnus, adductor brevis, adductor longus, pectineus, and

gradilis) attach at various points along the medial and posterior aspects of the femur, an jum an
b ofthe el Tenson s produced betusen tese o bones 5 ou st donn and ksep your iness ot s
ccentic action for these muscles because they lengthen on the way down — ifthe femurs maintain their

position parallel to the feet. As you come up. oulolme squatand the i angle opens p,the dsance between the
inside of the femur and the medial addu
ip extension. (See Figure 2-44).
lize the function of the adductors by imagining a point at the end of the inside of your thigh down by
your knee, and another point on your "seat bone,” under your butt and behind your crotch. These points represent
the attachments of the adductor magnus. Your spinal erector musdles lock your back in extension and lock your
e n e with your bac o a5 you suat down and make your back more ozt your seat boes rofate
 and away from your knees. If your knees stay in position, pointed in the same direction as your feet - out at
sbout 30 degrees - the disance betueen the point on the nsde of your tigh and your seatbone Increases. And
if this distance increases as you go down and decreases as you come up, the muscles that get longer on the way
down male the “wp" part happen as hey get shortr. This 15 how he adducor muscles fonction n a correc
performed squat and why they are considered hip extensors, along with the glutes and hamstrings, as part of the
posterior
Since the adductors tend to pull the knees in, what keeps them out when you use your hips correcty? If ad-
ducionof th tighs means pling he sl end ofthe femurs (e nees) toward the midine of the body it
seems like ab-duction would be the movement used to e knees out, and that the abductors would be
Tuscles that did s, Bt the abductors consis of only th (ensor fasca Jata (TFL a small musde tht connetts
ip at the anterior iliac crest to the lower leg), the gluteus medius, and the giuteus minimus. Together they
reate hip abduction if you raise your leg out to the side, away from your body. Since nobody actually does this,
exceptto demonstate the in wher
squat
External rotation ocaurs when you make your right femur rotate docwise and your left femur rotate
counterclockwise, 25 when you stand up and pivot on your heels to rotate your toes away from each other. There
2t least niné musdes that perform this functon: the gluteus medius, minimus, and masimus, the adduco
minimus, the quadratus femori, the inferior gemellus, the obturator internus e superior gemelus and the
ot (Hebes ha the easrnal raotare elode oo of e Sbetr moscesy) Exiral romnon e ahest o
Sabiizing dait mechanics trough (e sode. et reltes o oo anayss
what actally occurs when you shove your knees out on the way down (o the bottom of the squat. Prove this to
yourself by siting in a chair and rotating your femurs the same way you would if you were standing up and
pioting o sour helsto oint our toes ut Using the external rotaors o et the knees n  posiion parallel 1

accomplished by the musdes that rotate the hips externally. These muscles anchor the thigh position that allows
oth good squat depth and the more effective use of all the musces of the hips.

pnr--t-:naue
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Figure 24, (1 Actor sntomyof the FSht thg. (5, C)Deep eserna tator anstomy of gt .

When you intentionally shove your knees to the outside as you come down into the bottom of the squat, not
only do you get the femurs away from the ASIS and the gut, but you also allow the adductors to sireth tighter and
position themselves to more effectively contract as they reach the limit of their extensibility A tight, siretched
muscle contracts harder than a looser, shorter muscle does because the stretch tells the neuromuscular system
that a contraction is about to follow. A more efficient firing of more contractile units always happens when
preceded by a stretch. This stretch reflex is an integral part of all explosive musdle contraction, and better athletes
are very good at making it happen. Test tis by trying to do a vertical jump without any drop before the jump; you
il in i irualyimpossbe o do becous th setc reflx i such on ntegrl prt of e sequence o any
uscular contraction. When we squat, the hips' external rotators position the femurs so that the

25iUctors and he extrnal rotinrs themselves can partcpate with the harn s5ing in the bource, and te wile
i musulature can cotribut o squating efiieny  1you shov your e

£ you el e you st out e R untEs,andaddumrs atthe botom of the squatis

notdue to knee or rebound. The uat s a
bounce of of te strtched and tghtened campanents of e posterior chain and the. now carrecty loaded
Giarcops ond 1 Svsoately et for e kneee

ot ming here 1s Imporant. 1 he bounce Is used correcty It wil be Immediatly ollowed bya harg

iveup f the hips. s important rat the bounceis ot follod by s pause and then a v u ounce
mustbe Incorporated n th drive ~ t must be antcipated s te frs part of th e, Thik about Cine "up
drive all the way down during the descent. Dont think about going down while youte going down — think about

B
E
!
8
E

Coming up the wholl Gmo. DoIng this il reduce the e
riv s beng antipated even befor te bounce ocurs. The tiing o you descent and rebound i ritical to the
performance of good squats, Bounce occurs optimally at the correct speed of descent. If your descent is too fast,
e bounce will b less efecive and much lss sfe berause the ony ey 1 rop o fast i o el someting
g in the. your back, hips, and knees in
e corrach ste poslons.11you are oase encuah 1 drap Int e bato o e unt moch il B Yoo on
come up, you need to tighten up more ~ and it may help to think of this as slowing - on the way down. A loose
descent can allow Joints to be Jammed into positions they should not occupy, and this s how most people get hurt
squatting: getting out f good position by going down o fast that they cannot maintain proper technique. This may
be how squats got an undeserved bad reputation. Dont contribute to the problem by dive-bombing into the
bottom.

“The limit of the adductors’ and hamstrings’ extensibiity will almost always be below parallel, as defined
earlier. The hamstrings’ length does not change that much anyway since the knees and hips come into fiexion
together during the descent. Tension builds on the isometrically tight hamstrings as they approach the botom; in
this way, they control the back angle and contibute to the siretch reflex effect as the rebound occurs. A few people.
lack sufficent extensibility in the posterior chain musces, and some people have tght joint capsule ligaments, bu
ot nearly s many people need stretching out as merely need the correct stance, the correct knee position



e s o e e i ooty
of ings tatgo selc, anyvay and whatlile sveing i acually needed ca usallybe doe witina fe

previus disession of o back poston. can now be undersiood in a more complete context. A
deveioped Hneshetc once of spnal postion & nececsary Tor aTent force tansier and for ectve apctc
perfrmance In general. Reling on ligament tenson and general i tghmess 5 fine with very ight welghts,
butis really 3 handicap at work-set loads. If the [umbar spine and the pelvs do not stay perfecty rigid in what can

of the less-than-efficient relationship that a loose lumbar spine has with the pelvis and the musdles attached to it.
Rigid lumbar extension places the pelvis at a beter angle t tighten the hamstrings at
efficent rebound possible because force isnt being absorbed by a loose lumbar spine. And the hamstrings
produce & more effclnt suehrefe i g unbar sin of te back anle e n e low bar st
Think of it this way: there is a war between the erectors and the hamstrings over control of the pelvis, and the
erectors have t winif e pack 1o sty rigd ond the hamstings are [ be used effece .

1o not know how to contract your erector muscles in order o arch your lower back, with no tension
rom the namsings inerfeing, s means hatyou do ot now how t assume s positon saluniariy You 6o
ot have the Kinesthetic sense o know when the arch is there and when t snt, and you cant put your back n this
position at the bottom of 3 deadiif or keep it there at the bottom of a squat when hamstring tension is at its
highest. I this s you, make ita priority to learn how to control your lower back position.

To recap: The complete concept of the correct use of the hips in the squat Is best understood as the use of
both an actively locked lumbar extension and actvely shoved-out knees, resulting in a below-parallel squat that
incorporates a stretch reflex, using all the muscles of the posterior chain in the most optimal way possible. This

nt pattern ges the thighs out of the way of the pelvis so that good depth can be more easily obtained. At
the same time, it malkes the squat stronger because the active use of the external rotators holds the femurs in a
position that enables both the external rofators and the adductors to contribute to hip extension. This hip
extansion produces a more effective use of more muscles over a wider range of mation,
Knees
10 a correct back squat o the style advocated here, there is one correct place for the knees: directly in line
with the feet 5o that the femurs and the feet are parallel. This position will, for mast people, be slightly outin front
of the toes, with the exact distance being determined by the anthropometry of the individual. This basically means
that the femur and the foot should be In a straight line as seen from directly above, 5o there Is no twisting of the
knee. Depending on your femur, tibla, and trunk dimensions, your knees could be anywhere from very slightly

behind your toes, with short femurs and long tibias, to 3 or 4 inches in front of the toes, with long femurs and
short i
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Figure 245, The iferencs that anfvapomery @1 srodue n th appearanc ofth bottom pastion of the sat 8o are rec, but both are
eran o 10 rsiare i 13 30 Tk Rrgtn

Since your knees will be directly in line with you loes, the angle of your feet in your stance wil delermine the
angle of the knees as well. As shown in Figure 2.12, an angle of about 30 degrees out from the pepandicular
works for most people, although this varies as well. This angle allows the hips to function as discussed above.

i knee errors are 1) knees caved in too much, and 2) knees too far forward,
either early in the descent or at the bottom. It is actually unusual to see novices not make one or both of these



e e s

Jaees i come togethr atanytme during the squa, you dlute the ncton of the musdes
both mecie)and oers 1o the femur. But s problem cannot be orreced it s not dentfec. When you squat
100k down even more than usual, t a pointon the Moot right between your oes, where you ca early ee Jour
(et and chack your podition. T your knces move toword each ofrer oty point during the squat, shove thom
ou. You il probaby ave to exaggeratstis howing-outn order fr It put our inees i e correctgositon,
since you thought they were in the right position when they were coming in. When you get them back ou
eI i v fe ad Seeo e e for 3 coupe of s, Jou Wi nbte 1 et o S0ducor, 400
perhaps your most lateral glutes, get sore. From our previous discussion, you know why.

Figure .46, (1) he inees- poston s peos wi e s mached o do therwse. (5) The way 1o ach es ot

Leting your nees tavel too fr forward presnts a diferent rallenge, The problem with tis osito s
ot so much althou 3 timental
e an B G oo oF e bosem e Fraerd posson roseiss a mers a1 sngle and e
resulant distaly shortened hamstings have less room to contract from the other end. When the hamstrings are

already contracted, their contribution to hip extension Is much less eficent than it would be with longer,
Srehec-out amsiings. Tt 1% means hat there s mere moment foree asainstthe anke/mic-foot balance pont
because of the more horizontal angle of the tibia. The obvious consequence of this difference in hamstring
utilization and lower-leg e used. This

intain the vertical back angle required by the bar position, you must cose the knee angle and open

the hip angle; the front squat therefore involves inherently shorter hamstrings in the botom position. A primary

difference between the front squat and the squat s that the knees drive forward in the front squat. And if the knee

angle gets too dosed, some ofthe e prablems nherentn the fontsquat - the Impingement of the sterior

meniscal cartilages between the acutely squeezed femoral and bbial condyles - start to show up.

where they shouldnt. The cause of this knee-position error is often an incorrect understanding of where the back

should be in the squat.
If your concept of the low-bar back squat involves a mental image of your doing the movement with your
backIn 3 sercal posiion, your percepton of what yote supposed o b dolng s wrong, and It il cause your
far forviard. If you your knees will be forced forward to maintain

Sar/mi oot balance posiian. The leymans adwt t "1 Wi your 5%, ot your SoGe” might be part of he

SrGblem becaise MOStDe0DIE nterret s AGWce 25 InvohinG a vercal o150 an he e pushina te foor
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The saying should be it with your hips, not your back.” because “lifting with your back’ s what happens when
you bend over to pick something up and found your spine Into flexion. Leaning over is a normal part of the squat
it rauied o bar s 1o temain i balance over your i oot The corct menial istur, discussed Lalow
ueualy s e prl

i docsm, e are ather things that can get the Jases back. I the welght s on the heels durng the
squa e knees ot 1 o Foruare: heels,

e asume yout Squat sanee, Pk 4 Your oes, om0k ack ot Your Recls. Oneh your WEIGH 15 o Your
heels, shove your knees out and squat. When you Squat from the heels, your knees stay back, and if you stay in
balance, your back angle will have adjusted to a more horizontal position s well. Now, you will not be able to
continue to squat on your heels because this Is also an unbalanced position. But afte thrée or four reps, this trick
will have done its job and you will have settied into the middle of your feet with your knees in the correct position,

far out over the toes, This position will feel balanced and strong, and done correcty a few tmes, it will be
the one you favor from th
A diterent problem, often encountred in more adhanced wainess s the tsndency et te nees side

forward as the approaches. This problem usually develops over time, and the embedded movement
ataca b hard s Yo 1t .00 undoryaced 0 fong.An 115 potealy compllcate, I your s move
forward at the bottom of the squat, you may have relaxed your quads, which hold the knees open; the closed knee

angle in urn shortens the hamsirings, which hen are Sacked disaly and therefore cannot be used effecavely for
proximal hip extension. Quads maintain the knee angle, which in trn anchors the hamstrings as they tighten with
greater squat depth and 2 more closed hip angle 5o that they can extend the hips on the way up. Or you may have
relaxed the hamstrings' tension on the tibias, dorsiflexed your ankles, and shifted forward to your toes from the

e soleus anchors the knee angle from the distal end, and the gastrocnemius adds o this effect by
osing e inee jontto the disal ferun o anchor e e o the arde The squat s ssentalyan merocion
with the ground and your balance point over the mid-foot. Al these muscies, If relaxed at the uat,
a1 be reightaned 1 b used eecvly and 1 s ard 1 do fom whatare now errly cent eien
positor
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The fact is that most peaple dont like to maintain tension in the quads, the calves, and the posterior chain

s they approach the bottom of the squat. Itis indeed 3 lot of work to maintain tension in these components as the

ngles become more closed, the muscles reach the end of their ability to exiend, and the tendons become

Setched and tght. Tempiing a5 Ity be 1 relax orwarc, doing 50 \sobvmus\y\nnﬁc\cntbc@usn it eliminates

the possibiity of storing the extensible and get nearer to the point

of activating the stretch reflex as the direction of the movement reverses. Relaxing forward also increases the ris
of injury because low-back relaxation often comes along for the ride.
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descent. If the knees are moving out as the femurs externally rotate, their forward travel will be limited to that
uhich 5 normal for your antopomety In'a orreck squat,where all of e forward knee ravel ocaurs i th first
third or half of the descent. After that, the knees just siay in place and the hips account for the rest of the

TMovement So, 1om e very 1op, SN the knees forward a7/ out o he place where ey wil end up, Just In
front of the toes, and stop them there; the rest of the descent wil consist of the hips moving back and down. Make
two movements out of this for a couple of reps, and then reduce this sequence to a smooth single motion (Figure
2:50). A useful way to learn this is o place a block of wood in front of your knees, as llustrated in Figure 2-51.




Figur 2-50,te that th bnees, s they v orward o ther psdion oer th tos, o na rve g the resinderof the s U the
Sien s them bk ts th o

Figur 251ty usefu back of wood. Touch the B, but ot ok K over.

In order for this knee-control technique to work, youll need to actually look down at your knees 5o that youl
Know what they are doing In response to your direction. In your squat stance, at the top with the bar in position on
your back, look straight down at 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 descend. Look
at your knees all the way down and back up a couple of imes with the empty bar. You will need to practice this
because it will seem avikward at first. But as you watch your knees change position through the movement and

the sets get heavier, you will see exactly what the problems are and you will have immediate feedback on what



you need to do to correct them. If your concept of the squat s correct, this technique is the best way to fix your
Kaee problems.

Feetand stance

previously noted, the interaction with the feet against the floor is central to the entire concept of the
squat Toé e b e e s o pet of bolanes agang e ooy, and he ot s emain el atov i
point for the system to be in balance. Remember that in our recommended stance, the heels are about shoulder
idh apar, i (e toes pointed ou at about 30 degrees. Sanc 1 & ighly ndvidual g and wil vry wit
width, hip ligament Gghtness, femur and tibia length and proportion, adductor and hamstring flexibility knee
Jonk sgbment an ankde el Euaybodys sance Wil e sighty ierant. Dut sholder-vidts hes', wth
toes 3130 degrees 52 goa
Sanc it wit niuence knee positon.For example, ifyu are tllwith vry long femurs
and rroialy norron Shoulders sou need 3 et sirce Ion s osai recommended 1 o b v s
and short legs (not that uncommon 3 body type), you will need a bit narrower stance than our rule of thumb,
would predict. Sometimes the foot angle needs to be adjusted for indidual situations: if you are pigeon-toed,
your foot angle will need to be slightly more forward-pointing than our model recommends, or more commonly,
in the case of out-toeing, the feet will need 1o be pointed out more. These corrections are necessary to keep the
correct neutral relationship between the femur and the tibia o that no twisting occurs in the capsular, medial,
and lateral ligaments of the knee. Expect a coser stance to place the knees more forward relative to the toes, and
wider stance to place them farther back (see Figure 2-52). But again, shoulder-width heels produces the best
effect for general strength training
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rrow-stance squat, such as that frequenty pictured in the muscle magazines, develops an aesthetically
pleasing stof quacs. Butince we plan 1 use e restofthe ip musclare, o, tseems unwie 0 o from
the training program. It is very diffcult for people of normal flexbiliy to get deep enough with a narrow stance,
50 the hamstrings are never engaged as fully as they would be 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,
however, narrow-stance squatting predisposes you 1o a groin injury due to the lack of conditioning for these
muscles.
ne occasionally sees powerlifers squating with a wide sance and their toes poinng simast orvard.
Some really strong powerlifers do this to increase the joint bghtness and resultant rebound obtained by placing
2 additonsl wiston the knee and hip ligaments. Some of the others 6o it because thy are merely copyng what
the strong guys do. This s 2 practice best left o very experienced powerlifers. 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 causing tendon



is a way to sitin a chair with your d your
6t 0ut 1 ot of you, it pushing hard on the oar Pt your Iegé tgetner, and noe 1 your es o
pointing straight forward. Spread them out wide and note that your toes are pointing ou. In both positions, your

a your
With o twisting (Eigqure 2-52). AS your knees point out, your toes point out. The wider the knees,
toes point out. As the knees widen, the femurs rotate externally, the tiblas follow to keep the knee ligaments in
their normal anatomical position, and the toes point out more because they are attached to the end of the tibias.
This anatomical relationship must be understood and respected so that avoidable knee injuries dont happe
praciice of placing a block or a 2x4 under the heels is common. Most gyms keep one lying around
somewhere. People use the block to make the full squat posiion easier to reach, and understanding why this
ri s necessary for undersanding why ou should 1ot oIt A block under the hels Bl the shins orward by

i
H
4
g
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having "flexibility” problems severe enough that you need a block under your heels in order to squat deep, your
problem stance and your i 3

The Master Cue

There is an important mental trick that you can use to fix most things wrong with the bar path in the squat
and all the resultant errors made by the body. The trick is amazingly simple, and it corrects a wide arlety of
chlque prablems, rom nees t back angle, Fom air under the heelst a wobbly ba path. Tis Tic s Smply

the barbell over the mid-foot by thinking about doing so

h barbell raining was built around the idea of balance by observing that the most efficient form

t which keeps the bar in a vertial relationship with the middle of the foot. I you o this, the back

angle will be determined by the position of the bar on the back. Furthermore, if you keep your spine rigid, and the
bar travels up and down In the imaginary siot directly above the mid-oot, then the knees, hips, and ankies will do.

at they must do to maintain this vertical relationship, and the body will solve all the problems associated wi

doing 5o at.a level beneath any requirement for micromanagement. In a similar fashion, if you make the bar path
vertical when you . the the pull will be the task of making the path
Vertical causes you to solve the problem with your *body” not your "brain.” This concept is an example of a bar
cue, which enables the body itself to sort out complex motor problems by Jumping past the analysis o the result
ve been solving movement problems your whole life, and if youte a natural athiete, youVe been doing it

well. By giving the body 3 general task instead of  specific one, you move your brain out of the way and allow
your accumulated motor siills to Solve the problem. If you command the bar to move in a vertical line, it will do
50, 2nd you will move your back, thighs, and shins in a way that makes it do s without your haing to analyze the

uat, you do this by consiructing a mental image of an actual slot in the air for the bar 1 travel
within. Visualize this narrow slot over the mid-foot, extending up into the air above you. Then visualize the bar
veling within this siot. An amazing thing then happens: it does. With varying degrees of precision based on yor
ualzaton sl the bar il fnd o e up erclly it e blance point beause your e and s wil
have done the things needed to make it happen. And your visualization skils are Just as trainable as everything
else. This tick is @ useful tool for all the pulls from the floor and for the press because the mechanics of balance
and bar path are



Figure .53 e Master .

Breathing

t"inhaling on the
way down and exraling on the way up” Is 3 3o way I lower the peak blosd préssure during e rep and
thereby eliminate the possibilty of cerebrovascular accidents occurring during exercise. Such advice reveals a
misunderstanding of the mechanisms involved, overrates the likelinood of an exercse-related cerebrovescular
injury (a breathtakingly uncommon event), and underrates the likelihood of an orthopedic injury 2n all-too-
ccurrence. If we are to put this controversy t rest, it behooves us to understand the function of the
Valsalva maneuver during the squat. The Valsalva maneuver is the proper term for holding the breath against a
losed gots whe pressure I appled by th sbdominal and thracic musces
<ar runs out of gas n an Intersecton, and you have 1 push € aut o the way o get i, you wil
o ooy, put your shoulder on the Goor Tame, aks a great big breath, and push e car You wil
Probably ot exhle chcept i take another quick breath ont the. car and you are outaf e woy. Furthermore, you
will ot even think about this because the many millions of years your ancestors have spent pushing on heawy
things have aught your cenval nervous sytem the orreck way o breathe while pusing, O you might find
yourself grunting aloud during the effort, a vocalization produced by a marked restriction In the airway at the
glots; this restriction produces a similar increase in pressure during the artal exmalation. This Is porhaps the
crisin of the “kyaht n martal ars, the voalzaton tha llows for a increased focus o power t the intant of
the striking of a bl
inhale, your diaphragm contracts and the volume of your thoracic cavity increases. A air flows
into your now larger lungs, pressure equalizes between the outside and the inside. When you damp down 1 hold
your breath and tighten your trunk muscles, you create a pressure gradient between the inside and the outside.
s resare Icreaces markedy wit e ensty of ne saueese. Since our toracc and abdomina caites are
diaphragm, abdominal . 100. The spinal vertebrae are being held in the
Correct anatomical positon by your back muscolature. This corredt positon is reinforced. by stagc pressure
transmitted to the spine across the essentally non-compressible contents of the abdominal cavity (Fiqure 2-54;
Pressure in your abdominal and thoracic cavites s therefore transmitted to your spine from the anterior and
lateral directions, and the spinal erectors are generating pressure from the posterior, When pressure in the
55 with 3 big held breath, and this pressure is increased by the tightening of the abs and
obliques, support develops for the spine as if 2 rigid cylinder were surrounding the spinal column. A weightifing
belt adds to ths effect,its main function being to add supportto the cylinder from the front and sides, rather than
10 apply pressure from the back.
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onventional wisdom is that this thoracic and abdominal pressure is also being applied to the
ardiovascular system embedded in the trunk, that the increase in pressure is being transmitted up the vescular
column to_the head, and that this increase in pressure has the potential o cause 2 cerebrovascular accident
(CVA), such as a stroke or a blown aneurys

is assumption ignores several facts, most important among them the fact that for pressure acoss a

membrane to breach It, there must be a pressure gradient, a difference in the pressure on either side of the
lifing weights, the whole

membrane, or movement cannot occur. When we use the Valsalva maneuver while o
System is pressured up so that no gradients exist across any barriers. The same pressure being applied to the
Jar col the d into the head is also being apy e cerebrospinal fluid

hout

across the blood/brain Interface (Haykowsky
Vol Medlane & Saionce in 57015 & Exercse, 351566, 2003) Faure 2-39)
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Conventional wisdom also ignores the fact that the cranium is essentially a pressure vessel, like 2 propane
tank, that Is quite capable of containing high pressures. Imagine inserting a balloon Into a glass milk bottie and
rying to blow the balloon up so that it po

pressure across the membranes within the skullis contained by the capacity of the bony encasement to control and

Conventional wisdom further ignores the fact that aneurysms are vessel wall defects assocated with genetic
predispositon and, rarely, with the response to a disease state, like tertary syphilis, that produces chronic
inflammation of the vascular walls. People with aneurysms have them for reasons other than the fact that they
train with weights, and the likelihood of such a person rupturing an aneurysm while under the bar is
approximately the same as the likelihood of its happening while the person is walking across the front yard.
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The rae of Inury rom all causes wes 0062 Injris per Gaining year; 74% of i nkoies were

simple an
o, he i rte. 1o <orehyvascer Dcdans in 2004 wos abaut .000S12 (150,074 ot or
the entire population of the U.S. (293 million in 2004). The rate of survivable CVAs in 2004

(895,000). So even if we compare the rate of orthopedic injury in a specalized small population engaging in
Crercie with the rat of CVA In he poputaton of e ente Unlied Staes,orthopecic Injures are sl 27 omes
e comman than survivable sirckes, and you are sl 4 4mes a5 Ikely i hurtyour 5ack n sports a8 you e 15
die from a CVA even if you dont exerdise.

) th iference s muchgreaer becaus atfltes are far lesslfelytan the general populaion o
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 siatistcally unmeﬁsuml:/e Jore paople drown in 5-
gallon buckets each year than have had barbell rainingrelated strokes since the invention of barbel

he spinal support provided by the ante co-abcominal pressre i predse\ywhy o raural for us
s use the Valahe when e it o push. Fihter ialsperorm te Vals ey are subjected 1o high G-
e Sl ol which suppics Bisod o
the brain, so that consciousness can be salvaged under mnmemzvvmgh G conditons hat would otterwise cause
5 Sacioutave 5 6 1 blaos upply 0 s Bra. The Same condlsons exsk Under & neawy bor: he bock musk
be suppored, and the nceased bioad pressre proded by the Valsaiva maneuer seres o malntain bood
Supply o the brain when pumping that blood gets harder under a bar weighing 405 px
‘What I oSt mporit s tha no G Get under 405 pounds and siuas f witkout Pving sained enough o
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 adapiation occurs s Sirength increases. Ayone who is capable of squating
eAemely heaw welgs s adapted o tn al the necessary ways, A no fer s evr puled 800 pouncs off
the floor while exhaling. For any trainee - and certainly any athlete - it is incalculably more likely that following
e aducs o inhale o the way down and exhale on the way Up+ will achaly cause an ornopedle Iry rather
than prevent a stroke.
ct itis 2 good practice to take and hold the biggest breath you can before each rep of your heauiest
Get in the habit of breathing correctly during your lighter sefs so that the pattern s well established by the
time the weights get heaw. The Valsalva maneuver will prevent far more problems than It has the potential to
cause. Itis a necessary and Important technique for safety n the weight room.

Spotting the Squat

otters in the weight room can often be more trouble than help. Inexperienced, inattentive, stupid spotters
an get'you hurt. The squat and the bench press are the only two exercises in this basic program that require
spotters, and if they do it wrong, its almost better to just take your chances without them. Almost. Squats and
benches can be dangerous when theyre heaw, so good
everybocys raining

eights used in the squat can be suffiGently heavy and are in such  positon that it is not safe for one

ject. The differential loading caused by one spotter jerking the bar up while the other one doesnt is a
potential wreck, and it has caused many back injuries. But this situation can be managed by having spotters learn

o do it orrectly Spoters should apply force to the bar in 2 balanced way coordinating their eforts to keep
the bar as level as possible while minimizing the chance of hurting themselves in the process (Figure 2:56)
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< olang the bar needs 0 e beaten

one-person spot for a squat cannot be safely accomplished. When one spotter stands behind the lifter,
Ieaning over with his arms wrapped around and under the lifter's chest, this is not only an embarrassing position
but also 3 terribly ineffective and unsaf i v is
back, what will a single spotter do? Catch it n his elbows? If you are the ungracious lifter, any help the spotter
gives you from this position will be applied to your chest with his hands, thus altering your Dusmanzlurems&\vmz
Horstme I could be alterc, Soput amiarassing,neecthe, and unsaf ogether, and o can e why s
single spotter for the squat s always a bad idea (£

merachen s hores Tigh be a1 el By saning irecty behind you and pushing up o e
bar with as even a hand position as can be managed around your grip and bar placement (Fiure 2-57). This
method will not work i the weight is heavy or the miss i profound; in either case, everybody needs t take care of
himself by geting away from the bar as safely as possible. In fact, some coaches teach their athletes to dump the
bar offthelr backs ~ when theyre using rubber bumper piates and no spotters - in the event of a miss. You cant
hurt spotters this way, since there arent any, and spotters cant hurt you, either. But this action requires practice,
bumper plates, and the permission of the gym owner. Dont try it without being shown how by a good coach.
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But this is a completely avoidable situation, one that indicates that either the wrong weight is on the bar or
there is not enough help I the weight room. Things should be changed so that It does not happen again, because
the potential for injury is high. Either come prepared to squat weights that require spotters, by hasing them with
You, or change your trining plans for that day.

The Power Rack

Sauating nside 2 powe rack s sometimes necessar e weight 00 s not st p crrecty~ e the
surtac ofthe plaform againt th power rackls notfush with e nsde floor of e rackso tratyou can walkthe
squat back across a level surface, or if your rack lacks 3 floor — you will need to stay inside the rack to avoid
SEDPInG down or ver things withe bar on your back And I here are absolutely o soters and 15 squat day
You might have to squat inside the rack with the pins Set at the correct height for the bar: low enough that
below-parallel squat doesnt touch them, and high enough that a missed rep doesn drive you into the fioor.



Figur 253, Squttng nsce the power ack. I necesary, the bor i b wered t the pins.

ower rads should be desgned 1) with o heaw floor inside that can be made fush with an adjacent
latorm 5o thar Mok f the e, squal can b waied out. ) wih uprGht b sing e corredt depn
dimensions s that peopls can st nsce e rack,znd 3l e i ol pocad o 24 1 3-nch oer

the pins. nal dimensions (a 4-inch or greater interval Is not
et Saumting e i 1ack 24 moer of requr procice ight b required bocaue ot a poorly designed
rack and platform, o if you train alone, but when youte squatting heavy in the normal gym ensironment, it

accusiomed b raving them tere, lable spoters remove e

Sauatang? n 3 Smih machine s an omoron. A Smith machine s ot » squatrack, no mater what the
girls at the front desk tell you. A squat cannot be performed on @ Smith machine any more than it can
pertormed n  smll dosst it  Hamgtr. Sorr Thare s ggantc diferencs bebween & Mching mazmms
the bar path vertical for you and  squat that Is executed correctly enough to have a vertical bar path. The job of
eeping b poth rhal habid b done by he Moo, Selvon. i heruous ytom, ok gr6ose onge,
rails, and floor bolt.

leg press machine  the “Hip Sled" - is even less useful to a lfter who is already strong enough to squat.
By restricing the movement of joints that normally adjust their position during a squat, this device eliminates the
expression of your normal biomechanics. The leg press may be useful for geriatric trainees or for special
populations that cannot effectively use the squat as an exercise. But It is particularly heinous for healthy younger
people because it allows the use of huge weights and therefore fadiitates unwarranted bragging by those who.
should be squating. A 1000-pound leg press s as irrelevant as a 500-pound quarter-squat.

Personal Equipment.

ortive apparel, such as squat suits, squat briefs, power sacks, bench press shirts, and other such items,
s designed to help powerliters lift more weight at a meet where such equipment is permitted. Powerliting Is an

for athletics and fitness. Remember: /ifiiig more weight is not always the same thing 25 geting stronger: This
should be obvious n light of the principles already discussed regarding squatting and strength.

Belts and wraps

Less obvious i the rale of bl and Inee wraps. A properlydesigned and adjusid belt s usefl a5 safety
doice uhen you'e savating heow weighs A beltproecs th spne by increasing e amount of ressre that
an be applied to it by e muscles tat support It The belt I5el reorces the
Ground o spne. AL same e, e Beh 8cs 06 propriocapive coe fo & harder sbdominal muste
contraction: you can actually squeeze Harder with a belt on than you can without one, just as you can push harder
agalnta aded barbell than you can againsta broomstc. Tis fec uimately produces bom svonger abs, e
isometric contraction facilitated by the belt, and a stronger squat, due to the heavier loads made
possible by the more stable spine.



foue 2.5, Ineasad resare 3gans. the spine 5 necesary for the fetyand effdncy of he . The bk faclates ths haeas by prowing &
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heaver than those ou can I without
the sult. With a sult, some of the mewcene-gyame descending, gar-loaded, eccenvic conyacton  sored
elasic energy In the sut material and (n he compressed sn and muscle uder the sul That energy 15 then
made avalabi 1 e e 5 he rebounds up, 0 he it s act an 1 Gidal ai 1€ has beeh argued hat h
belt s oo, but a belt does not function across a joint going into @ sequence of flexion, stretch reflex, and
extension, iike a suit does. Spinal support and safety are necessary for our general strength raining purposes,
e 3 703t 30% heaer than tratwhich can b done e 15T Leave the sauat sl or ater, hen you'e

reg nthe meet
A properly designed belt is the same width, usually 4 inches, all the way around. Many millions of cheap,
junky belts have been produced with 2-inch buckes and fronts, and either 4- or 6-inch bacis. These belts were

designed by someone who did not understand how a belt works. For the belt to function correcty It must act
s no reason for it to be wider in the back than in the front. Four inches Is

though, and any good single-ply 4-inch leather belt with a good bucke will sufice. Even a well-made Velcro belt
is stil better than na belt
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ar s have Drewauslv Inred your oack When belt 3 ma Y snm.m he used udcousy pnssmwresmm &
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Using the belt correctly s a matter of practice. It must be worn In the right place at the right tightness to be
effctue,and s wrong, i cn acually srew up he It designed o support. ut tan arund your raurl

it (igher han youwear your parts) at s comfortable tntres, ur squat stance, an
“The belt will ad]usﬂn the position it wans to setfe Into, the place where it functions most
ety 2nd wli v done 50 blere the weight o8 cer In o nords, 4ot ek eslion sdjimont

{ake plack at the bttom o the s rep you need te bel (o - 4o 111 advance. Stand back up and tghen the belt
to the pointat which it adds a lt pressure to the gut.
e is a common misconception about the use of a belt. Many people have heard that you push the
‘stomach” out against the belt. Doing this, however, will usually resultin spinal flexion, the very thing we wear the
e Brcvent o Wapaon A 3 6he. S0t pot s el o A o e, % ke

against the abs caus arder without your micromanagement of the situation.
e rightamountof ghiness I 2 mater of ndydual o utas a general rule, more experienced
lifters can wear a tighter belt than novices can. It is also quite possible to have a belt on too tight. If you ha

srech up 1 gt beltsprong i that s o, you il b e able t exertpressure wih your ow sbdominal
forc. Ty i once tosee for yoursl wnen You do
Toun g ot tere 4 an optimum tension on the belt, and that too tgh is worse than too loose. YouTl eventually.
et oot b 2 ars wih ot S0y WEIgh, Yo Tt SOTS, an Sxn vour MeSHON
Tevel I yout beltis designed it holescose &ncugh ogeiher 1 alow for ne aGSTRERS 1wl G i hardy:
tional wisdom regarding ths, a belt will not prevent your trunk from getting and
staying strong. It s hard for the layperson - or for that mater, a coach who lacks personal experience with very
ey squas - 1o undersand tis but hete s notone single relaxed musd group I the nfe human body
under ound squat; e spine.
Tt motes oot Sumk msles s B v Sy Aheh 150 Bt on your bel What ekl happens & hak e g
contract harder against the external resistance provided by the belt than they can without I, in the same way that
your arms can contract harder when you curl a barbell than when you curl a broomstick. A belt does in fact help.

you ight than you would 2
Squating, and squating more weight alows you t do more ok tough the range of moton and thus get
stronge

wraps are another matter. When a lfter uses ight wraps, the one-meter or longer heavy kind with the
arious-tolored Stipes, e is oing 0 It more weight. The mechanism s the same uih wraps s with squat
sults. In the absence of an injury, ke wraps must be considered supportive gear and should ot be worn. Butin

the vertof et ke Infrcs, s can be vy Nl IF USED CORIECTC I o0 e a0 old amert
injury that has healed as well as its going (o, o the
face. Alight wrap adds ust enough G ﬂrcumlerenlial pressure e whoe e e o 5 Smost e an

providing proprioceptive input o th

Soperfaal srucaires. Te caveat 5 s aps are 50 GGt ha they Must be Ioosened Immedlately aner
6 Set, en ey are acing 3¢ 31 and not 35 Suppor. I you cah keep (e faps on for the whole workout
without cutting off circulation to your lower legs, the wraps are loose enough to be considered as only supportve.

g 261 Xnse ppot 0 the nces Knea savesare ade of ot
uered rosr and 16 0223 Ty t prove warmih,

Some older lifters with older-lifter knees find that wraps a lttle tighter than loose support wraps make



pain-free squatting possible. By adding more support to knees that have aged ungracefully, wraps can make the

ifference between 2 productive exercise and a source of irritation. The compression prevmed by proverly
applied the inflammation n the lifter
s training the squat

e heier powsrfing wraps are 5o heaty that they cannot acually be used as Ioase supportwra

el slastc s 0 heawy that when t s svetched no poston ver IS antie ength, even applied loosel i oo
tight to leave on, and therefore 100 tght to consider as just supportive. Lighter wraps are available at most
Shoring gaos Sores, and evre hne o cur purpeses. Ruber and o ke Seves can 5 ued I warmn 15
the primary objective.

Shoes are the only piece of really need to own.
pair o squatshoes to demonstate ths convinaingly to anjbady who has done more than ane sauat worout. A
good pair of squat shoes adds enough to the efficency of the movement that the cost is easily justfied. For
anpner fom $30 for 3 use pait to more than $20D o the newest Adas WeIGhing shoes,  plr of proper

big difference in the way a squat feels. Powerliting squat shoes have relatively flat soles, and
Glymple welghtiRing shoss have a e It n the heel that makes It caser o get the kneas forward st i Font of

produce the same problems as using a 2x4 under the heels. Most squat shoes have mefatarsal straps fo increase.
Iateral stability provide some very important arch support, and suck the foot back into the heel of the shoe to
reduce intra-shoe movement.

e e cn o, for and sinate
G e e ear

The primary beneficial feature of a squat shoe is It lack of heel compressibility. The drive out of the bottom
starts at the floor, where the feet stat the kinetic chain. If the contact between the feet and the floor s the squishy
el or air cell of a running shoe, a percentage of te force of the drive will be absorbed by the compression of the
cell. This compression reduces power transmission efficiency and foot stabilty. Unstable footing interferes with the
the dering  every squat 2 whole new experience and preventing
the development of good technique. Squatting in running shoes is ike squatting on a bed. Many people get away
o years, utserious Mers (et n sguat shoes, Ty arent trat expenshe especlly compared o brand
new name-orand atietic hoes, and they make » hge diference n e vay s
ve Spenta ot of rse developing a model of barbel Dainin from i perspective of balance. Poorly
designed or Incarecly liced fogwear Gompletaly underTines Your apBIKaSGR of s raher clegant model
Just buy the damn shoes.

Clothing



The shirt should be 100% cotton or 50/50 poly/cotton, not all synthetic, because these high-tech materials are
always siick under the bar. Shorts, sweats, or training pants should always be made of stretchy material. This is
very important because If your pants grab your legs, and they will because of the sweat, a non-stretch garment
will restrict the movement of your legs and interfere with your ability to shove your knees out and use your hips.
The same thing 5 bus for short hat sop right bolow the knee, even ey are sutchy: Md-tigh sbetiny shorts
or simple gray meat e the bes s for bainig. And Male Sure your pants are puled up  the 1ot hangs
down in the middle of your thighs, this will interfere with your knee position. Clothing should not affect your.
movement in any way and should never, ever make it harder for you to do a thing that is hard already - squat
ety

YOIN THE FIGHT
AGAINST
Lar ATROPHY

3 way tha doss ot hnder the It o the ity o 5 a1 absere your e,
Taonane, e wert oo, Tk ops, 906 s 3nd
et v e e o o, ot SEPERAT. Bk G o3 % S G008

conveniently placed the squat racks near the walls, too, making it impossible to squat without a mirror in front of

that gives you the least information about your position and your balance. Forward and badkward movement is
exremely il o detet uhen youre looking svalght orward o o miror Deth s s very iy
is required to see the the patella and the hip,
Bt mirror st ot an sbique angle wouKl require ht th neck be twided e under the load o see i
Cerval rlaton under a heaw b s 35 bad an dea a5 cevical overextnsion under 2
iror can ecause "whatshould be your nusible,
unclutiered backgraund when youTe looking down. The human b1l beIng e Senstve 1 VAl movement,
i i 1ot usful when youte g 1o concenate on sauating a heavy weight and some Bozo ooking at is
massive biceps walks behind you during the
. mporiant rcasan t auat whaut a mirrar in fron o you i thatyou should be developng your
Kinesthetic sense while you squat. When you pay attention to all of the proprioceptive input provided by focusing
on your balance point on the floor I front of you, the pressure on your feet, the feel of your back angle, the bar in
your hands and against your back, and your general sense of the balance of the movement, your sensory input Is
much richer than that provided visually by the mirror image. Learn to feel the correct posiion, not to merely see
it

Coaching Cues

One more thought: Throughout this book, the term “cue” will be used. A cue is a movement signal, and itis
an impartant concept i spors pedagogy Cues are used both by coaches with the athletes they are handling and
byathletes for themseles.

or a coach, a cue is a signal that causess the athlete to correct some part of the movement he is about to
o, 85 previously scussed wih the coah. It a2 been bl It th atretes undersanding of the movement
during the process of learning it with the coach. The cue focuses the athlete’ attention on the thing he should be
Thinkinn Shoutt aF that time e Af all the ather thinae he fe nrhahiy thinking Shait & rue i< nat a lonn



demeu ‘explanation that introduces a brand new concept just before the lifter performs a pk(persm\ record)
i er, 2 cue s a word or two, maybe three, seldom four, that reminds but does not explain. A cue
Shouls nothove o be pracashed much by the T ht ecetes I tshould be heard by te ear and Senton down
1o theplace natuas valtng ot vigger e acton o e
R xample of 5 cue 1 chest p_ I onbast I he ches so hat your back gets s nota cue. The
former <an be used afer the et hag assumed (e sarting posiion, 9, befre e sarts the pull The fater
st be ased well before e assumes 1 Saring posiion when e ca G same thought 5 what e s about &
do.

are worked out between the athlete and the coach during raining. Cues evolve naturally as the two

be 50 non"specific as to be useless (Iike "Now!"), are in fact speciic to a thing decided upon between coach and
lifter and are extremely individual to that particular situation. Cues must be given In the right dircumstances and at
exactly the righttime, or they do not trigger anything useful.
cue can also be a reminder that you give yourself Tt will not necessarily be spoken aloud, although this
sometimes helps. It wil be the same thing that a coach would say t© you under the same drcumstances, a
reminder of a position prablem that you have already warked out but that you need to pay affention to just before
doing the movement. As you learn the exercises covered In this book, you should develop your own set of cues that
will serve to reinforce good form. As you become more experienced, you willfind it necessary to buld cues into
your approach to each lift to solve your own individual problems with each movement pattern. You will find that
ach lft responds toits own reminder, and if you train alone, youl have to remind yoi
will find that there are two basic types of cues: body cues and bar cues. Body cues are references to
“chest up;” “look forward,” or “long, straight arms.” These cues.

cues refer to the object being moved. For instance, if your problem s jerking yourself out of position while coming
o e floor n 2 el 2 roblem trat ually Rappens when youe n & furry 0 gt the bar moing st
bar cue might be "pull it slow” or “squeeze itu

" Genoral rule, body aues draw the Hier' atention to @ companent of the movement, while a bor
refrs 5 he whole MoYement o 13 part of I that several componens e angaged in. -S7alght elbows” may
a problem by calling attention to the specic problem addressed. In contrast, "Keep the bar vertcal” describes a
complicated process of adjusting the three diagnostic angles, which the Iiffer can easiy do by visualizing one
simple thing. A bar cue generally means that if you do certain things to the bar correctl, your body will solve the
problem. Some people process bar cues better than body cues, and what works for one exercise might not work
for anoth is lust one of wil




Chapter 3: The Press

press is the oldest upper-body exerdse done with a barbell. The day the barbell was invented, the guy.

With plates, racks we can set our bars In and adjust to various heights so that we dont always have to dean the
Weight to our shoulders first, and even plates made out of rubber in case we need to drop the weight. But
pressing the barbell overhead is sl the most useful upper-body exerdise in the weight room.

rior to the rise of bodybuilding, the standard test of upper-body sirength was the press or, more correct
the tuo-hands press. The populaiy of the bench pres has changed tis 1 the detriment of atlees and s
The beneit of e press, which s e more balanced xarcise. Bench prodsing, » contos I in

poveriiting, acually became. popuar among bodybullders s, when. Iarge pectorals (-pees or maybe
“chesticles") became the fashion in physique contests, starting in the 19505, Powerlifing incorporated the bench

ce of the overhead version of the
was the elimination of the ciean and
press from Olympic weightiiting competition after the 1972 Olympics. This unfortunate development changed th
nature of Olympic weightifing training, effectively removing upper-body strength training from the list of
exercises perceived as necessary by most weightifting coaches. The exercise has continued its dediine in both
popularity and familiarit, to the extent that today you are quite likely to hear 3 seated behind-the-neck press
described as a “mil 55 by the persanal waiers inbig- box gyms.

Figur 34 b o b s o

50, 3 terminology lesson is in order. A pressrefers to a movement performed while standing, whereby
weight s extended to arms'length overhead with the use of the shoulders and arms only. If a barbell is used, the

exerdise Is properly a two-hands press, although it is understood that the unqualified term “press” a
barbell press done with both hands (since lifting a barbell one-handed is not the normal use of the equipment).
viatior is description warrar alifier. A se: ess s a barbell pr in a sea
position - an exercise that requires a special bench, unless the lifter is capable of eaning the weight and sitting
own with it on his shoulders, and then lowering it to the floor after the set. This restiction limits the amount of
weight that can b the ultimate usefulness of the exercise. A dumbbell press is a standin

simultaneous two-hands movement, unless the alternated or one-hand version is specified. oy pres pertormed
supine on a bench s a bench press, the barbell being understood as the equipment unless a dumbbell bench
pressis specified. I the barbell is used behind the neck, this positon is part of the name. "Miltary press” refers to
the srics o ot e, A iy gresr performed wilhout e berd of th Hpeorback s 1 sart
the weight, sometimes with the <5; still
Rarder 13 seated beind-te.neck press. Th use of the lexed and exended mees 25 an aid I sring the bar
offthe shoulders means that a push press has been performed.

bringing themselves 0 rec-Ight an excessvely welrd press. Refrred t by e trm *Olymple press! the form
15 movement ot dovloped over he 1ast fow years of 1 presnce in tre mect wat such that he bar was Grven



O o e e e 2 s o e
ra lean back to bench press, rendering the
Selion ore Wik a5 s oress fom e shouders? Tather inacaurate, A mesperienced or uncendiioned fter
atemping fis movement fan e 1sk of a Spital hyperexEnson IMry ihough such infries were. ot that
ommon porianced, condioned ers nad vy St ong avs.

e press is the most useful itis not just an
er-boch eserie, Exopt o pOMCEVHing an swing. 1 0 ok vt s o o of oty <t

against the ground. In 3 press, the kinetic chain - the components of the musculoskeletal system involved in the
producion ond Bansmisaon of force betwean e base of uppert and he 1oad beig moved - sarts at he
ground and ends at te bar in the hands.

The kinetic chain in a bench press, in contrast, begins at the point on the bench where the upper back
contacts it directly under the bar, and ends at the bar In the hands. Proficient bench pressers involve their legs all
the way down to the ground, using their lower body as a brace for the kinetic chain. But this does not mean
the Kinetic chain extends to the ground, since the bench press can be performed with the feet on the bench or
even up in the air. As in the squat, where the hands are an important component of the exercise but do not
actually move the bar, the lower body is an important part of the bench press without actually being part of the
Kinetic chain. Even a very proficent bench presser, using the trunk and legs as efficiently as possible, is st
pushing against a bench, not balancing the load with his feet and not using his entire body against the ground as
he presses. For the press, using the whole body as the Kinetic chain is inherent in the movement

Basic bench e press in Itis
o0 unusinl thing i spots il plce the back againt an immouabie ofec and use It 1 push againt
thing else; It happens after the play is dead in American football if youte under the pile, but not in many

s Shtans. The prets i enire o0y down 1o the fet ogain: the hoor sing 31 of he wun

is the longest possible one for the human body: And this makes the press an excellent ool for
taiing your bty under s oac
1 difference lies in the basic nature of the movement pattern and its use of the muscle contraction.

don 2 bench press or o squat But e basc movement, e one done i the heavest weights, starts at the
shoulders from a dead sto

s t b usetul a3 a condioning ol fo a spor It must iz the same musdies and the same
type of neurological activation patiern as that sport. ¢ need not be an identical copy of the sport movement In

fact it temonsirated that if the motor pathway of 2 slower conditioning exercise s o0 Similar to that of
the faster spot ol 3 n tirowing 2 weighid baskeoal neference with correct il sxauion can rsult
You would, in effect, be practicing throwing the ball slower than you actually throw it. And since you dont throw

abjets of diferent welghts exacly he same way youd als0 Get 1o pracice ‘rowing it sighty wang. Efecive
strength training for 2 sport should incorporate all the muscles involved in the sport in a coordinated wa, so that
Sength i produced in the generlized paiens of movement used 1 barbel yaining - and pecifc 5 nothing
else. Then, sports practice Incorporates the newly acquired strength as It develops. A sport such as football
reauires the use o all the musdes In he body because force[s generatd aganstthe ground by the ips and

legs, ransmited up the vurk and appled to the apponent thragh the arms and shouiders. resses squas,
deadifs bench presses, and power Geans develop hat s ength v ough progressie vaning, and as the athets
G SHaPger ool 7240cE By PP o Srendi e chial pader o s

Sednially for e prets, It 1S Mmporian 1o undersand that the force Is not produced solely and



ety et e s ATt et react agart the Oraind hrcuah e oot 26 iy warle I foukil

hips and leg round through the feet as they work. In football,
e i oo egios. ok the roun necouee thefae mo e pessang. s b ot
movements transfer force along this kinetic chain through the trunk, and its isometric function is the same in both,
The press provides the patern of Knetic Smilrlty required of 2 usefl, appicable enerose (Figure 3-D). The
bench press does not, but It does allow the use of heavier weights. We will do them both In this program, but we
mustrealize the strengths and limitations of each exercise.




#s.a general rule, the more of the body involved in an exercise, the better the exercise. The press produces
strength in the trunk muscies — the abs, obliques, costals, and back — as well as in the shoulders and arms. It
rains the whole body to balance while standing and pressing with a heawy weight in the hands and overhead. It
uses more musdles and more central nervous system actvty than any other upper-body exercise, And It produces
force in a more useful direction than does the bench press, in which force is directed at about 90 degrees away
from the trunk. In football, the arms are usually used at an angle well above 90 degrees. The press, producing
force vertically overhead, 5 not an exact match, but it is much closer to a useful direction than the bench press s



More important, if football players put their backs against solid objects positioned at an indlined angle and pushed
againtthem, the Inline bench press would be prety good exrcise. Trey dont programs trathave swiched v
e indine bécause of the rryover ignore

that makes it such an important exercise

tis In fact possible to press a lot more weight while Iying on the bench than while standing with the bar in
the hands. So for simple upper-body strength, the bench press is the belter exercise, Doing both exercises
enables the strength developed from the bench press to be applied in a more useful way for sports. Athletes who.

do anything but bench press tend to have more shoulder problems than those who include overhead
training. With all the pressing emphasis directed to the anterior side of the shoulders, the posterior side gefs
relatively weak. Since itis possible to bench very heavy weights with years of training, this strength imbalance can
be very pronounced.

steriorshauider musulture incudes th very Impartantroatr culf goup of exernal roatars the

muscles responsible for decelerating internal humeral rotation during throwing movements (Figure 3-4)
Tolaor cuf basically consis of the muscies on the anterior and poserior sides of the shouTder Biada. m
subscapularis covers the front of the scapula between it and the rib cage, a ﬂmnmnnsnsnn internal rotator. The
Supraspinatus, the Inraspinatus, and Me_lres Minor atach variocs, paINS o the. poserior Sapula 1 the
Fumaros, a0 prodde for 1 exrna rotton a5 wil a6 dcelerahon af marna, roaion (3 when 5 o bol
is released). In a press, they do not work directly as the primary muscles producing the movement, but they are

used as stabilizers and are therefore sirengthened in this capacity In conrast, the bench press does not work th
extarnal  certainly not much in comparison to the loads being handled by the pectorals and anterior
deltoids, which func in internal rotators of the humerus. If the internal rotators become

disproportionately strong, enough to exceed the capaciy of the external fotators to decelerate the humerus
during a throw, injuries can and often do occur.

Tnfeaspinatus



Figure 34,4 s e

An injury usually atributed o the press by physical therapists and other medical types is the situation called
‘shoulder impingement. Most of the time, PTs aduise against using the press because of the supposed tendency of
the tendons of the rofator culf muscles to become rapped between the head of the humerus and the bony
projections on the scapula ~ the coracoid and acromion processes. These bony knobs function as attachment
points for the biceps, the pec minor, the coracobrachialis musdle, and the ligaments that hold the scapula and the.
dlavicle together at the acromiodlavicular (AC) joint. The coracoid and acromion processes overhang the head of

‘e humerus where it articulates with the glenoid. Because the exiernal rotators, specifically the supraspinatus
and the Infraspinatus, overlay the head of the humerus and underlay the subacromial bursa and these bony
Knobs, most PTs believe that the potental for mashing the bones together and rapping the tendons in betweer
(impinging the tendons) is so high that the exerdse is dangerous and should not be performed.



Triceps
brachii
Sufms?lnqrus
Deltaids
Trapezius

TInbras pnatus
Teres minor

Figure 35 Them

“This dogma ignores the anatomical facts about a properly performed press. The scapula is attached to the
restof the shoulder girdle at only one point, the clavile at the AC joint. Except for the acromiodlavicular ligament,

position of ) 55, 1o being pulled forward, the start position of a
barbell row, to the shrugged-up, rotated-in-at-the-top position used at the top

en you press overhead, you finish the movement by shrugging your shoulders up toward the bar. This.
motion engages the trapezius musdles that connect the spinous processes of al segments in the

and upper back to the scapulas, and this actively reinforces the traps’ support for the shoulders and the bar. In

.t the bar is supported overhead by the locked-in-line arms, the scapulas hold up the arms, and the traps
ol up the scapulas, 5o the shrugged traps actively support the weight of the bar. When the traps contract, they
pull the scapulas tagether at the top o that they rotate medially and the shrug pulls them upward. This motion
Felns e larld oty upusrd 1 clrect sugpor i humaru rom balow, and pls e acromdan and corcnd
processes away from the humerus. If you press properly, the shrugged-upward scapulas are thus positioned to
Coppors e s and 1o br sverhesd whie maig Iapngement o he i tondons mpesable (Eoute 35
Fiqure 3-6).



Figresa.

The dlaim that presses impinge the shoulder is therefore not correct. Pressing /ncorrectly s not the same
thing as pressing — you dont get 1o redefine the exercise and then caim that its dangerous. Driving a car Is
dangerous if you drive it into a great big rot

re several excellent ways to impinge the shoulder, none of them involving the press. All you have to
do s old tre capua n ositon whie leting the humeras wedge sl it the bony processes, Bench presing
wi and certain dips and ring pushups in the absence

Of adequat swengih preparaton, are Goad Ways 10 put the Shoulder In an anarcall or mechanicaly
dangerous situation that you cannot control. Powerlifting is hard on the shoulders’ long-term heal

with ¥ novi ponsible for many surgical procedures
that would otherwise not have been necessary. Sports that use an overhead position, like tennis, swimming, and
volleyball, but which do not typically use the press to prepare the body for the stress of that position, experience
high rates of shoulder hould uncommon in
Olympic weightifting, where the point of the sport is to put as much weight overhead as possible. Weightifters
Iearn very quickly how to hold a weight overhead, while tennis players have perhaps been actively discouraged
from learning the safe way o work n tis position.




Anteror
Wiew

houlder injuries do occur with significant frequency and the press has been used for decades to
rehabilitate injured shoulders, particularly injured rotator cuffs. Rehabbing this way works for the same reason
ina i o o press,and for {re same r<ason rt pressing ctaly rengtrensthe oltor cufmusties. Prysial

e rotator cuffinvolving rubber bands and 2-
pound dumbbels, an meresting approach mnsmenng "hat these lsiation movemens do notoemr a6 a normal
part of typical hum; But when you and finish the all of

sl of he shoulder re Gt and corracted. AS the weight o5 up aver e, the s engih of he Fsh must
increase and the force produced by al ofthe coniracing musdles mustherefore ncresse a5 well Sice the press
uses the rotator cuff musdes isometrically to stabilize the lockout position at the top, and since proper form
ensures tat trey are actve In s capacly as el a5 sat reathe o o poston of impingement 1t seems as

though the logical way to strengthen the cuff palr -
151 press comecty n the Goret press lodkout the weaker musdes are supported by the heathy oncs, and 25
the injured muscies heal, they are able to resume an increasing amount of their normal functional load /f correct
echniQue 15 ublzed wih WeIghts gt enough t permit . 1 G way. he Injored musdes can be brou
normal function while performing their normal function, in effect given no choice but to heal by doing what they
normally do.

ince the press strengthens the shoulders, the key 1o shoulder health for your whole athletic career and

your life 5 an active adult s to press correctly as an integral part of your training. Most ifters who have shoulder
problems have failed o take this advice and have paid for ignoring this most important upper-body exercise. In
fact before the bench press became the Sole focus of upper-body training in the gym, shoulder injuries vere
uncommon. Rotator cuffproblems can be addressed In training, before they ever start, by making sure that bench
press work is balanced by an equivalent amount of overhead work. For every bench press workout, there should
be s pres worout

ut the Itis 3 very hard lift o do vith a
ot of welght 2 Mt espls ok for ety vears 1o develop e sy 5 do el et botar get doried

Leaming to Press

“The press starts at the rack with the empty bar. It should be set at the same height as for the squat, at about
the middle of the sternum. If you are a female, 3 younger trainee, or an older or injured person, be aware thata
45-pound bar may be too heavy to start ith on this exercise. Take steps to ensure that the proper equipment is
available, or you will never have a chance to learn the exercise I

Ip for the press Is determined by the simple mechanics we already know. The width is such that it
places te forearms in a vertal position a see fomthe backor for (igure -0). Tis rip places your incex
Frgers somevhere between the £dge of the utl and a Rlf-inch out o™



Figur 3-8 oy with, 3 outic the shoukers, o produce et forears.

Thers ars excaptionaly arge pacple who need 3 widar g 1o aep th loearms erlcal,but not many Too wide
oy

o closo 10 this). I might make things easier if you mark your oddball bar 1o this standard 5o thal you can use
the same gip width everytime




Figure3.8,Moment ams tat are eated by an e . () Betwen hand 3nd shouder,and between abiow 3nd shouer. (5 Beteen
o 3% e alon the S3etlpane. (0 B 51 a1 Bt

Ip should postion the bones o the forearm directy under the bar, o eliminate any Iewrage

producd aganet he-wrs rom. having 6. bor 05 ot Bock n he hand. The Besk way 1 poston the arp

Eicenty 110 st e rip widh at your ndex 1ngers, and then roate you ands i pronaon by poINENg Your
umbs down toward your feet. This setup aligns the bar with the radial longitudinal crea: between th

thenar eminence (the high spot adjacent to the thumb) and the medial palmar (hypothenar) eminence on the

other side - parallel to your "life-line;"to use a more familiar term. Then, just Iay your fingers down or

and squeeze the ingertps nt te bar When you ake itauto

and directly over your forearm bones, as shown In Ei

ot because ofte canger ~ which < ohweus\vno(mere men the bar an be drapped o e for Raver e

y
rve o the sart poston more olice

o noesaing oot umesce st rosgho he o o caper
body. Exceptfor the squat, there is n0 thumbless grip in barbell training.
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ke the bar out of the rack - the EMPTY BAR, at the correct weight for your ability Your grip will have
placed the bar on the heel of your palms, and your eibows should now move to a position Just in front of the bar
when viewed from the side. This placement creates a vertical position for the radius bone of the forearm. (Most
people place the elbows under or behind the bar, positions that tend to make the bar drive away from the body
when you press.) Shrug your shoulders up and forward just a lte; the idea is to have the bar resting on top of
your anterior deltoids, the meaty part of your shoulders, at the start of the movement.

Inflexible people may not be able to get the shoulders far enough forward and up to put the bar in this
position at first f fiexibiliy is the problem, you will quickly sretch out. Some people have long forearms relative

movement can be done from a less-than-perfect position without any real problem. Very flexible people should
make sure not 1o raise the elbows too high; doing so pulls the scapulae forward and produces a lack of tightness
o an efficient press.




Figure 212 Th bar rests o the et of th shouers  te anterr detacs - ¥ posaie, (4)Norma o dménsins, (8 A og forsarm
TR 3 the Pmerue TS et wh e 10 3 ar o hat i< e (h EKS o ST t 1 She bt dow o 16 GEKS
e e he. mechans of he Sar posn

Your stance in the press is not as preciely critical as it In the squat. Take a comfortable stance, and you

will usually end up with something that will work. Your squat stance actually works well for the press. Too cose a

ates a balance problem, and much farther apart than the squat stance feels pretty weird. We will not be

using a ground reaction in ths It (since it is not a push press), so dont worry about ying to simulate a vertical
stance for this lif. n fact, when in doubt, go a litte wider.

 iniial position prablems can be prevented with a correct positioning of the eyes. Look straight ahead

0.2 point on the wall that s level with your eyes. (This assumes that you are in  fadility with walls. If the walls are

point 1o look at. If you need to, draw a big dot on a sheet of paper and hang it up at the point that causes your
old the correct positon.
MNow If your chet Th is acually acompished by placng the ugper partof the erecor sinae i
ction. Think about liing your sternum up to your chin or showing off your baobs. (Sor coarse
omalogy it Youl hve 15 60r t s usetl ) Refor n e 3-13 for s poson. -Chesksp 1 reai o bock
contraction, and the press and the front squat are the two best exercises for strengthening and developing control
of these musdies. Liting your chest produces tightness in the upper back and in the entre kinetic chain, making
your connection o the ground more stable and improving your pressing mechanics overall

Figure 3-13,(4) The cnec uppr 5ack oston, 046 3 i Ko rom i o ke the Br. (5) A rebed upper back

When your elbows are up correctly and you have lifted your chest, you are ready to press the bar. The press



is learned in two stages: First, you will put the bar where it is going to be in the finished position. This step
consists of learning the lockout position and the anatomical and mechanical reasons for using it. Second, you will
learn how to get the bar there correctly This step consists of learning how to produce a mechanically efficient bar
path and how to use your whole body to do it

1: Take a big breath, hold it (our friend the Valsalva maneuver), and drive the bar up over your head

e, s malorty ot pedple il pres the bar up o lackout but I 3 position st n font o the foread. ke
jy aboe the back of your neck, a point that should have the bar, the

Glenohumeral fint, and the mid-oot In 2 swaight vertallne (Figure 3-14) Thi s the positian n which thére s

E
H
H
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:
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g
:

the shoulders. If the shoulders are plumb to the mid-foot, the back and legs apply no leverage to the balance
point. If the bar is plumb to the mid-foot, the entire Kinetic chain Is in simple compression, with no leverage
against the primary segments.

s

Genahimers i, and the mfoat.




o e bt s ovr you head correcty oo our elbows a1d 11U Your shoders o Support: e
e ones ofthearm are e up i clun by e viceps ond delol oulders are shrugged up with the
trapezius; and the arms and the Imagine someone
Behind you gentypushing your elbows together and Dung Ihem U atthe same tme, a5 |Hus\ratﬁd in Figure 3.
r directiy over th
5, produces & v!vy!vm ol posiion ¢t op et melves a1 of e shouder-drele musdes and prevents
Shouider impingem
Relpil t think about he locout as a continuation o the upward drive, as though you are never
finished pressing the bar upward. When the load is heaw, this cue provides the last litle push necessary to get the
into the lockout position. Think about pressing the bar up to the ceiling.

Figur 315, Ces o te ot poston. 4 T the foreheas
e e e st oo You L 4% eI Sk e b vl e g rom b, 5 o sr
Gekoris, ond taps. s
" ueeae on the humeru ron eRner a4e, 5098 wilh near & eminder to Shug- he b up.




2: after this lockout position is correct itis fime to learn how to bestdrive the bar to this position. This
step Inolves making the bar path correct and ssabising te proper Movement o your Sody I relation to the
bar. Since the bar is siting on your deltoids, In front of the neck, and it must move up to a position above the
shoulder joints, several inches behind the starting position, there must be a relative lateral movement of several
incheson tre ey up (Figte 3-16) Bt barbels ke to wave in et vercol lnes up and down, specialy
ihen theyte heavy: uf vertcalbar path must tereforebe produced i 3 way at akes th load from a position
in front of plumb to the Joints. We do this with motion of the torso.

e .16 o s tarce veen e s o of e b an e shoers and .l st e, st 5 e by
e Amentof tn tores 55 R g fonyard e e har Goes e kR f 1 JorEhend n s v .

ur hips forward. T produced by bending the
nces 5 e orber SHne, et e mevement 3 onchon of o . Mivs. Wbt e cor and wih ot



hands on your hips, push your pelvis forward and back a few times, keeping your knees and your low back locked

in position. Try to o this rocking motion with just your hip joints. When the weight gets heavy, your abs will lock
[ your quads will lock your knees, involving b

isometrically. Its easy unweighted, but later it becomes  huge part of this challenging exerdise (Fiqure 3-17

e 327 Th i ot i i th . Wit ands o the i shose your ks orvard o bdrrd 1 st te o rerent
e 1 the pres. B ot ek vour mees o ot o

1 you understan i moton, ke th bar aut o e ad makng e bt your grip ad o
posiion are cerfec. and hen push your N1 farward and it bt o SYSIOHE As Soom o cbebes e 1 o7
Your foreheatd, gef nder he par. Move your hody orward under he bar and drie 1 1 lociout, Dot Move the
bar back - siam yourself forward under the bar (Eiqure 3:18). When you do this correctl, you will ind that the
forward torso movement contributes to lockout at the top: as the shoulder drives forward, the contracting deltoid
and tricep bring the upper arm and the forearm into alignment, thus driving up






Figure .18, The torso e forward 3 the r aies .

Do this for a set of five, and rack the bar. Do as many sets as necessary with the empty bar to darfy th
canceptof moving yourseforward under the bar, s Bposed 1o mowng te bar back o the shoulder fln. Male
sure youte leaning back beforeyou St o press, becuse [t verycomman o sartthe press it 2 erta orso

then leon back 25t bar Sars up. Hips orward must ocur before the press Sar, of e bar will vl
Toruardround yobr ih ok up n a1 2ot verient
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Figur 319 The forward mmarment of th tors 3 th ldu, A the e an he clbo eend, th forward Tatn f he sulder
s he Galondof the umerU U, HRpRG 10 ZraAnten he oo

o further reinforce the vertical bar path, think about keeping the bar dose to your face on the way up. Aim.
for your nose as the bar leaves your shoulders. Then, as you lower the bar for the next rep, aim for your nose on
the way down as well. You may actually hit yourself n the nose before you igure this out, but youll probably do it
just once. By establishing a bar path dlose to your face on both the concentric and eccentric halves of
movement, you practice it starting from the very frst sefs of the exercise.

After a5 much practice with the empty bar as s necessary, start up in 5-, 10-, or 20-pound jumps, whatever
is appropriate for your age and strength, until the bar speed begins to siow markedly on the fift rep of the set,
and call ita workout

Faults and Corrections

© wont be nearly as many problems with the press as there are with the squat or deadif, because
there are fewer joints actively partiapating in the movement of the bar. Most problems are either starting position
problems or bar path problems, and they resultin a missed press for really Just wo reasons:

« You ail o get the bar off your chest
Tre distonse bewwean ihe shoudar and e bar bacomes (oa ang 8 moment am o overcome: bar
path problems.

The first problem happens because you Mave lost your thiness n the siart posiion due o breatring
crtors, poitioning errors chest ot up, elhows ot up, o), f a focs eftor o because You Have fus goten
5 heaw The Second problem cors because you have produced ah incoredt bor
Vou pushed the bar forward nsiead of up, you ed t R your posivon under the bar a5 you pushed It i, o
you failed to get back under the bar after it crossed your forehead. Lets look at the conditions under which these
errors occur and figure out how to prevent

Losing tightness

There are two types of upper back looseness that commonly screw up the press. The first type, caused by
letting the chest cave in so that the upper back rounds,
enough already, without your exacerbating the problem with a lack of Good support. Keeping the chest up holds
the thoracic spine in proper anatomical position, and this is primarily accomplished with the upper back musdles
and your breathing pattern. When the upper erector spinae muscles contract, they rotate the rib cage up, holding




lifing the chest is so enmeshed in the action of taking a big breath under a heavy load that the two are essentially
inseparable. They happen at the same time and they signal each other to happen.

Rib cage

Elevation

Figure .20, £tng the cest i rinarya funcion ofthe pper backmusces.

4 1 e to e 3 new breath befoe each rep,atieasor 3 WA, or you Tk “blacaut” atheaver
weights. Vasovagal sycope 1. the. term applied T 3 blackout o  faining

Bl porafmpATHE nerous YSE response 1 1) pressire of e ned yom the bar, 2) he shrugged
lodkout position, and/or 3) the general effect of the anterior bar position’ load on the vascular structure in th
neckthatis known as the carotid sinus. Pressure applied to the carotid sinus by any of these three mechanisms can
produce a blackout In susceptible people by reducng the heart rate at exactly the wrong time (interestingly
enough, this seldom happens in women). The phenomenon is not directly related to the Valsalva itself because
Ioaded Valsalva is not a problem for healthy people in the squat, bench press, or deadiif, in which the Ioaded

alsalva results i increased blood flow to the brain. The chances of a blackout happening increases markedly if

o noteiess the ressursbetveen each rep by
5 under the bar can be 3 prablem because I you fall, your Welght room surroundings are never

oo e e o e B o e o e s e e




e e e e o o o el & nange 1t
pe the event ocaurs. If possible, rack or drop the bar. If the feeling persists or gets worse (
Tnecs il begin 1 wobble), ke & kne 50 youll have  shorter distance 1 fll. The blackout it s harmiess
and will pass in a few seconds with no lasting effects; the fall is the problem, s0 be careful
“The other way to be loose is o let the elbows and the shoulders slidé down, or to never get them up in the
correct position. When you fail to hold the elbows up, the shoulders drop, too. This combination not only places
the elbows in a bad mechanical position to press, but also lets the bar drop down the chest a lite, thereby adding
distance the bar must be pressed. A longér bar path means more work d e weight
position, thus decreasing the weight you can lift that way. Keep your shoulders up and your elbows just n front of
the bar so that the bar path is shorter and more efficent and the bottom position s beter supported between
reps.

Using an inefficient bar path

cond major problem is an inefficent bar path. Barbells like to move in straight vertical lines, and
ve 1 lean back before the press

forward movement into the bar path. Leaning back enables you to perform the press efiienty. Make up yol
thatyou are going to lean back before you start every rep of

heavier the weight, the greater the tendency for the bar path to head away from the shoulder joints.
When the distance between the shoulder joints and the bar gets t the point where the leverage Greate
moment arm exceeds your strength ~ even If the 1oad tself does not - you will get stuck on the way up. It s crtical
o keep the bar close. Three common bar path problems cause this to happen; pushing the bar away, failing to get
under the bar after it passes the forehead, and leaning back away from the bar are all different problems, but
they al affect the press the same way.







B

Figur .21 resin eficenc s gl nanced by the mecharics of the prssing pesion: he shoter the ditane between th bar nd the
s e hrern et . ) i e 1 o rec i e et ot ) sy ok ol oo v het
15€355 he momant a1 kndth & Geomentl 1 prasg effcany, (WA = onent

s, the most common form problem with light weights is having the bar outin front oo far, away from the
face; this proble is produced by a bar path that curves away from the face (Fiqure 3-22). Heaw weights like to
move in lines because ian do longer, curved bar paths.
This is true for all barbell exercises, from the simple press t the more complex snatch and clean and jerk. Heawy
weights must follow a straight vertical bar path in the press because heawy weights cant be pressed in a curve.
A the bar MOves forward, your back Muet go backward s hat the Sy’ cener of mass Says balanced ove
e mid-foot. Ti 105 of contal rodes the posion neceseary or & powerful pres, with th dels and Iiceps
driving up on the elbows held close to the body in a position of increased mechanical effiGency with a shorter

rm. Sometimes allowing the elbows to drop into a lower position is what makes the forearms less than
vertical. This is an easy thing to correct if you catch it early: raise your elbows unti they are just n front of the bar,
and aim the bar at your nose. After you lock the bar out at the top, aim for your nose on the way down 50 you can
praciice keeping the bar close 10 times per set of 5 reps.




g2 o : P the bar ey o e e st efioncy o  ainsd b o, T et e

cond, leaving the bar out in front - not “getting under the bar” - is a different problem, and it most
When the bar has been started perfectly siraight up but the lfter fails to
bar after it clears the head, the same position problem occurs at a higher point in the
the habit of slamming your body forward under the just a5 soon as
mbedded early In the process of learning the exercise, and It must

definitely will occur with heavy weights.

bar path. You have to get in
passes your forehead. This pattern must be er
be consciously revisited each workout, from the empty bar



Figure 323, rober 2: T falurs  Get underth bar afer R cosse the op of e hesd Kave te ong moment arm between th bar
s 313 s TAnSgEa . W ths 1o, e e I 1 1o 30aTAE of th tr G P 0 hep Bkt he e

© i another way to make the body get forward under the bar at lockout. As is so often the case in
athletics, a thing can be conceived of and understood in many different ways. The lodkout of the press can be
thought of as the shoulders mowing forward under the bar, but it can also be approached from the opposite
direction, as the hips mowng back as the bar crosses the forehead. These are obously two different
xplain the same concept. If the Iift starts with a slight hip extension, lockout is facitated when the hips are
straightened fast and the shoulders and elbows are driven up, as previously illusirated. Both the chest and
houlders moing forward or the s moving back raduce the ame et offect rlatie th bar; use the cue
that helps you best. AS you become experienced as a lifter, you should get better at understanding the mechanics
of whats happering under he par and be able t visuaze more salafons for movement probiems you may be
experiencing
‘A emphasis on getting forward under the bar can resultin a balance problem, noficeable as a tendency to
be on the ball of the foot during the drive and lockout. A good connection with the ground requires that the weight
be evenly distributed over the whole foot even as the bar Is centered over the middie of t. Any shifing forward
during the press must be done i the context of the entire body staying in balance under the bar. 1f the forward
shift s suficient to actually alter the center of gravity of the lfter/barbell system, you will have to compensate by
moving a foot or both feet forward to avoid losing balance. Getting under the bar comes from a shift in tor
position, not from a shift affecting the body all the way t the ground. Excessive movement disrupts the kinetic
chain and the Iit. For some people, the inital forward hips position can be cued by thinking about shifting the
eight o the oes and squeeang te gltes, but 3 soan 35 th rive UpHAId ST the Sstem mus rei o
balance over the mid-foat Thinking about th mid-footand s relatonship o th bar 5. verta lotin wich to
drive he bar upward is he bestcue fo correcing » balance problem.
ihird bar path problem s the tendenc o push yourself suay from the bar, Leaning back during the
drive offthe shoulders is a problem that gets worse as the weight gets heavier. Hips are a vital part of the press,
it 3 e hip exension eSablished o "cock’ he cive of the shoulders. TG gets of and you drive the bar
up and then lean back from the hips, instead of leaning back first and then driving the bar up. The distance
between the bar and the shoulders increases, not much at first but enough to killthe press when the weight gets
ieavy. The bar path itelf may start out vertical, but as the leverage decays, the bar will drift orward.




Flgur 3.26 rolem 3: Excesive 1636 s o th samo 3 pushig the bar forard. ot the oskion of the b over the - fot, xzpt tat he
v 1 o o benid he 57, STBUNG 15 mament a7 SHN 37 31 XSG HEa AN 10 T UP Gurng SO

This problem usually occurs due to 3 loss of control over the lower back position, when the |
deteriorates into a lumbar overextension instead of being a hip movement. Since exreme loaded hyperextension
of the lumbar spin i dangerus, s best o nevr as corrol of e badk o . Th prabln nere il be
abdominal musde convol and may, smply be wesk abs. The recus sbdoins ads directy agains lumbar

Jperexnson by prowing tenson betveen te rl cage a the publ, cunteracing lumsar Pperexension
ah neasing inva-abdomminal pressure o relnforce Gorfeck umbar curvaure fom the anterior e of e umk
Figure 3-25). Weighted sit-ups can be helpful to develop a strong Set of abs.
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Figure325. an saunt

Heavy weights tend to blur awareness of the fine points of technique and position, as anyone who has
trained heavy knows. We depend on our training, which has embedded the correct motor pathways, and coaching
— when we can get i - to keep our form correct and efficient. Most often, when you miss  heawy press i front, you

getunder the bar. You must dril this movement pattern during the warm-up sets, both in the drive up and when
fowering the bar, 5o that you can do it without a lotof thought and conscious direcion during the work sets.



pattern of breathing at the shoulders between reps. This second method requires that the lifter stay very tight,
with chest up during the breath, a thing learned with experience. Breathing at the top allows a novice to handie
heavier weights whle larning the s necessary o maintain contol durig the pres,and il work et for
flexible people who can getin a good forw
ore erianesd et h lvuryof » Socond o o f res e nean) s and mainains the breating
pattern of te first re ter for you.
s mentoned carler, ey posiion s Inprtant for gaad bty poston I i ks e ey o goad neck

positioning, and your cervical spine will appreciate the attention. If you are having problems of any kind,
el unpredicale ba pah o Iociut posoom, shwars crec 0 makes e Your o are Iodong t
right place. Or get someone else to check you during a set; it is often hard to remind yourself to do this after the

bar isout of the rack. Correct eyeballs salve lots o problems with all the lifs i tis program.
Cheating with a push press

Another common problem is that when the weight ges heavy, most people try to turn the press into a push
55 b sarting th bar up with a pLsh Tom the knecs. Thi 5. 1081cal way t cheat - ofer al, he hips and 1695
Ere Thuch Svonger than (e shoulders and arme, and a e shar Sauat e bounce generates 1ot o power. f

firm transfer of power to the bar, and a sharp dip and drive using a knee and hip bounce, not a slow push out of
the inees. The push presscan bé dane with more WeIght than the presscan, much mare Wit pracice. Sut fyou
are trying to o a press, you must do It with correct press technique, which uses the quads to saueeze the

o o6t and Uses e Wi s 1o Sart e ar . T e weIGhE 15100 heawy 1 o s sortet precs
technique, take some of.

e people are reluctant to admit they have too much weight on the bar, in the same way that they are
likely 1 take too big an increase in weight each workout. The ego interferes with thinking, causing an atiempt to
handle weights that cannot be liftzd with correct form. As with all exercises, correct form Is necessary for real
progress and for safety. The push press enables heavier weight to be handled, true, but the shoulders are doing
less of the ork while the triceps are gefting better atlocking out the bar. This keptin proper perspective:
push presses make 3 good assistnce moveent o th pres,but tey ae no subsiute for It STt work with
good form n the . More important, you need to learn how to
Bear down on 3 hard rep and finish I without cheang o that you develop the mental discpine o sty
hard task and finish it correctly This is one of those indirect benefits that can be obtained from physical education.
If you learn nothing else from training, it is very important to learn that your limits are seldom where you think
they are.







Figure 326, T pres.

Chapter 4: The Deadlift

Lower-back strength s an important component of sports conditioning. The ability to maintain a rigid
lumbar spine under 2 load s Gitical for both power transfer and safety The deadIif builds back strength better
than any other exercise, bar none. And back strength built with the deadlift is useful: while the bar is the most
ergonomially friendly tool for 1ifing heawy weights, a 405-pound barbell deadIift makes an awkward 85-pound
boxmore manageable.
 basic function of the Iumbar musdles s to hold the low back in position so that power can be transferred
through the trunk. They are aided in this task by all the musdles of the trunk the ab, the obliques, the intercostals,
and all of the many posterior musdes of the upper and lower back. These musdes function in isometric
contraction - their main movementin the supporting. When the trunk
s held rigid, it can functon as a solid segment along which the force generated by the hips and legs can be
 load, which will lie on the shioulders, as in the squat or the press, or go across the shoulder
blades and down the arms to the hands, as in the deadift. There is no easy way t do a deadiift - one which
doesnt involve actually picking up the bar - which explains their lack of popularity In most gyms around the world
The deadiift s a simple movement. The bar is pulled, with straight arms, off the floor and up the legs until
the knees, hips, and shoulders are locked out. Immense weights have been moved in this way by very strong men.
In powerlifting, the deadiift is the lastift n the meet, and the expression “The meet dont start tl the bar gets on
floor!” is very telling. Many big subtotals have been overcome by sirong deadifs, especially in the days before
squat suits and bench shirts. The meet was often won by a lifter with a bigger deadiift than his squat. Itis hard to
overstate the strength of a man with an 800+ Ib deadif a feat accomplished by only elite ifers. Nine-hundred-
pound contest deadlifs are more common than they used to be, although many more lifters have done them with
straps (which eliminate the grip-strength aspect of the i),







Flgur -1 The deadt, s performad by brualy song men. () 9 Kuc (8) oy Kenady, an (C)AneyBoton.

The deadiift s brutally hard and can therefore complicate training if improperly used. It is very easy to do
rong. and 8 wrong deadif s 5 pterkaly dangerous ing There wil be o few aines who dmly ot
erform this movement safely with heaw weights, due previous injury or an Inabily to perform the
e rain; 2 long time to recover from, and

You must keep this factin mind when setting up your training schedule.

For the ast majoriy o fers he deadifshold be an essntal prt ofvaining. s te primry back
strength exercise, and it s an Important assistance exercise for the squat and especially for the dean (for which it
is an mportant roductory esson In postn and puling mechanics). The deadl aso serves 35 a way o Gain
the mind to do things that are hard.




same way 3 n the suat. It abdomnl g
i e Uakaha rmseser

e two ey o perorm the dead!i used In compettion: the conventonal, with th feet nsde the

91, snd the “sumo” e, with the feet ouside tre grp: The sum: st wide sance produces e efect

Srorier g% hereby ahowtn or 3 mor verbca Dock sadi and o sharier moment arm long e runkseqment,

s reducng the efeciv 1020 on the wunk segment L o o st s h o

snatch gri in Ohmpc weitiing, whichproduces artficially “shorter”arms for the pupose ofreducng the

distance the bar e our purpe strength through
efecive uoe of xercises hatwork the. ower back husces he samo deadi wil notbe. used n 815 program.

There

., some general observations about the deadif in no particular order. Tt can be used as a leg exercise

e

e 100 G or painl, and 2t 1585 some leg work can e done whle healing akes  place A ot rcp
Geadift workout can prowde engh work t maiai ssme leg condtring, even if e ¥

Suh 5 5 groin pull o1 4 ot t00-Severe Guad tear - that would prevent the fier rom doing heaier, Iow-rep

deadifs








































































































































































































































































































































































































































































































































































































































































































































































































































